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WHAT  MAKES  THE  GRASS  DIE? 
is  often  asked.  Some  say  one  thing,  and  some  another.  Old  sty^e  mowers 
catch  the  top  of  the  grass  first,  jerking  it  and  breaking  the  feeders  at  the 
root,  kilHng  it.  The  Clipper  Mower  does  not  touch  the  grass  until 
it  GUIS  it.  Every  purchaser  should  follow  the  directions  placed 
upon  the  handle  of  each  mower  in  order  to  produce  the  best  results. 

THE  MOWER 

That  will  Kill  all  the 
Weeds  in  Your  Lawns. 
If  you  keep  the  weeds 
cut  so  they  do  not  go 
to  seed,  and  cut  your 

grass  without  break- 
ing the  small  feeders 

of  roots,  the  grass  will 
become  thick  an 
weeds  will  disappear 
The  CLIPPE 
do  it. 

ASK  YOUR  DEALER 
FOR  THEM 

If  they  haven't  got  them 
here  you  will  find  the  price 
below.  Send  draft,  money 
order  or  registered  letter. 

No.  1,  12  inch  Mower,  $5.00 

15  inch  Mower,  6.00 

18  inch  Mower,  7.00 

21  inch  Mower,    8.00 

M  anuj^  act  ur  e  d    by    ihe 

Clipper    Lawn   Mower   Company 
DIXON.     ILLINOIS 
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Our    Great   Popular    Offer! 
A 

Complete  Electrical  Library 
By  PROF.  T.  O'CONOR  SLOANE 

A 

$7.00 
LIBRA

RY 

for 

$5'00
 

^    Volumes 

Ijgo  Pages 

Over 

475 

Illustrations 

Here  is  Your  Chance,      5  Volumes  for  $5.00 
Comprising   the    follo^ving   Books,    handsomely  bound  in  blue  cloth  : 

ELECTRICITY  SIMPLIFIED   Price,  $1.00 
ARITHMETIC  o/  ELECTRICITY        .        -        .        -  "  I  .QO 
ELECTRIC  TOY  MAKING,  DYNAMO  BUILDING.  Etc.    "  1 .00 
HOW  to  BECOME  a.  SUCCESSFUL  ELECTRICIAN      "  1.00 
STANDARD  ELECTRICAL  DICTIONARY     -        -  "  3.00 

OF  ALL  THE  SCIENCES,  none  of  them  present  as  much  interest  to  the  general  public 
as  Electricity,  and  the  desire  is  universal  to  know  more  of  the  mysteries  of  this  wonderful 
power.  To  the  busy  electrical  engineer  and  student  of  electricity,  the  value  of  a  book  depends 

largely  on  the  facility  with  which  he  can  get  from  it  the  information  he  desires.  The  Electrical 
Library,  by  Prof  Sloane,  is  written  in  a  plain  style,  is  easily  understood,  is  fully  indexed,  and 
the  five  books  comprising  it  are  entirely  free  from  mathematics,  making  this  set  of  electrical 
books  invaluable  to  the  electrical  engineer,  student  or  amateur. 

Our  Great  Special  Offer 
We  will  supply  complete  sets  of  Prof.  SLOANE'S  BOOKS  ON  ELECTRICITY  at  the SPECIAL  REDUCED  PRICE  OF  FIVE  DOLLARS.     Tlie  regular  price  for  the  set  of  five  volumes, 
if  ordered    separately,    is   $7.00.       You    save    TWO     DOLLARS    by    Ordering    the 
Complete  Set.     Books  sold  singly,  if  desired,  at  the  regular  advertised  prices.     Each  set  of 
books  is  put  up  in  a  neat  folding  box,  as  shown  by  the  above  cut,  and  makes  a  valuable  and 
INDISPENSABLE  ADDITION   TO  EVERY   LIBRARY. 

A  Special  Detailed  Circular  of  the  Books  will  be  sent  to  any  one  in  any  part  of   the  world  on  application. 
Any  of  these  books  sent  prepaid  on  receipt  of  price.     Our  complete  Catalogue  of  Practical  Books  sent  free  on  request. 

THE  NORMAN  W. 
134  Nassau  Street, 

HENLEY  PUBLISHING  COMPANY 
NEW  YORK,  U.  S.  A. 

Mention  The  Teclmical  World. 
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THREE  BOOKS  FOR 

HOME  STUDY 
ELECTRICITY  MADE  EASY  BY  SIMPLE  LAN- 

GUAGE AND  COPIOUS  ILLUSTRATION.     By 
Edwin  J.  Houston  and  A.  E.  Kennelly,  Past 
Presidents  of  the  American  Institute  of  Elec- 

trical Engineers. 

Tells  the  story  of  electricity  in  a  clear  and  comprehen- 
sive style,  so  that  beginners  and  laymen  can  understand 

the  subject.  348  pages,  207  illustrations.  Price,  S1.50, 

postpaid. 

ALGEBRA  MADE  EASY.  By  Edwin  J.  Hous- 
ton and  A.  E.  Kennelly,  Past  Presidents  of 

the  American  Institute  of  Electrical  Engineers. 
Useful  to  readers  in  need  of  assistance  in  technical 
works  making  use  of  algebra.  It  also  explains  the 
elementary  principles  of  trigonometry  and  calculus. 
101  pages,  5  illustrations.      Price,  75  cents,  postpaid. 

THE  INTERPRETATION  OF  MATHEMATICAL 
FORMULAE.  By  Edwin  J.  Houston  and  A.  E. 
Kennelly,  Past  Presidents  of  the  American 
Institute  of  Electrical  Engineers. 

The  meaning  of  the  mathematical  formulae  used  in 
technical  publications  is  explained  and  their  appli- 

cation illustrated.  225  pages.  9  illustrations.  Price, 
Sl.25,  postpaid. 

These  three  volumes  taken  together  make  a  valuable  set 
of  books  for  the  home  study  of  Electricity  and  Elementary 
Mathematics.  The  books  are  by  two  well  known  authors, 
both  of  whom  have  been  President  of  the  American  Institute 

of  Electrical  Engineers.  Dr.  Kennelly  is  now  the  head  of  the 

Electrical  Engineering  Department  of  Harvard  University. 

TO  READERS  OF  THE  TECHNICAL  WORLD  WE  MAKE  THIS 

SPECIAL   OFFER 

But  ordered 
at  one  time 
may  be  had FOR  2^0 

Postpaid 
to  any  part 

of  the 
United  States 

WE  CAN  SUPPLY  ANY  ENGINEERING  BOOK  PUBLISHED.     WRITE  FOR  ENGINEERING  BOOK  CATALOGUE  A, 

SEND  US  YOUR  INQUIRIES.  OR  MENTION  YOUR  SPECIAL  REQUIREMENTS. 

McGRAW  PUBLISHING   COMPANY 
120  LIBERTY  STREET  NEW  YORK  CITY 

Mention  The  Technical  World. 



Cover  Design  by  G.  C.  Widney. 

Frontispiece.  George  Westing- 
house,  In%-entor  and  Electrical 

Manufacturer.  Portrait  and  bio- 

graphical sketch. 

A  Revolutionary  Engine.  The  Hoff- 

man Rotary  Engine.  By  Brough- 
TON  Br.^ndenburg          l->7 

Repairing  Crippled  Ocean  Liners.  By p.  T.  McGrath   

The  Engine's  Song.  Poem.  By 
Arthur  Guitekman   

Through  an  Automobile  Factory.     By 
Day  Allen  Willey   

Drafting  Room  Organization.  By 
Albert  F.  Hemingway     .... 

Our  Volcanoes.  Are  They  Still  to  be 

Feared?  By  John  Elfretii  Wat- kins          

Principles   of  Artistic    Photography. 

Third  Paper.      By  Louis  A.  Lamb 

Japanese  Signal  Service.  By  M.  C. Sullivan           

Gold-Mining  Dredges. 
Rutherford 

By  Rutledge 

By 

140 

1.54 

155 

162 

168 

180 

188 

104 

Modem  Coal-Storage   Methods 

Paul  Arr       .  -   

J      Power.     By  Elbert  Hubbard 

11)7 

200 

Story  of  the  Simplon  Tunnel.      By 
Arthur  Tarbell 

Editorial  Department   

Where  History  Was  Made   .... 

The  School  for  Chauffeurs.     By  Fritz 

Morris   • 

A  New  Type  of  Electric  Railway. 

The  Single-Phase  Line  of  the 

Indianapolis  &  Cincinnati  Traction 
Co.     By  R.  G.  Merton    .... 

Engineering  Progress  ...-.• 
Chalk  Talks.  No.  XIV.  Turning 

Tapers.      By  Carl  S.  Dow,   S.  B. 

Some  General  Features  of  the  1905 
Automobile.     By  M.  R.  Greene    . 

Life  Stories  of  Successful  Men.  Rob- 

ert Gillespie  Reid,  the  "Czar"  of Newfoundland.      By   William    R. 
Stewart      

Science  and  Invention   241 

Consulting  Department   246 

Personal  and  Miscellaneous      .     .     .     256 

Literature   260 

Employment  Department     ....     272 

221 

226 

2.32 

2:54 

237 

THE  TECHNICAL  WORLD  is  a  monthly  magazine,  published  the  fifteenth  of  each  month, 

devoted  to  the  problems  of  the  technical  and  industrial  world, 
 and  a  treatment  of  all  matters  of  interest 

in  Applied  Science. 

PRICE  :     The  subscription  price  is  $2.00  per  year,  payable  in  advance; 
 single  copies.  20  cents. 

HOW  TO  REMIT  :  Subscriptions  should  be  sent  by  draft  o
n  Chicago,  express  order,  or  Post 

Office  money  order. 

CP t::^ THE    TECHNICA.L.   WORLD    CO. 
■3321  ARMOUR  AVENUE.       CHICAGO,  US.A^__ 

Entered  at  the  Post  Office,  Chicago,  III.,  as  second-class  m
ail  matter. 
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Splendid  Success  of  the 

Selling  The  Historians' 

A  wagfon-load  of 
Specimen  Volumes 

by  Express 

THE   OUTLOOK  SENDS THE  BOOK, 

NOT  THE  BOOK  AGENT 

A  DISTINGUISHED  librarian  who  has  carefully  studied  modern  methods  of  reaching  the 

public,  in  a  letter  to  The  Outlook  the  other  day,  said  : 

•'  In  my  lectures  I  touch  on  publishing  and  its  methods  because  of  its  relation  to  library 
work.    One  topic  is  the  modern  methods  of  reaching  readers.    1  have  put  into  my 

samples  the  most  striking  illustrations  of  skill  in  this  direction  and  have  found  nothing 

quite  equal  to  the  work  you  are  doing  on  The  Historians'  History." 

The  Outlook  method  of  approaching  book-buyers  by  making  an  appeal  to  their  common  sense 

  that  is,  by  allowing  them  to  see,  to  read,  to  criticise,  to  examine  (inside  and  outside),  a  speci- 

men volume  of  The  Historians''  History — has  been  successful  far  beyond  anticipation.  Its  fairness, 
and  in  a  large  degree  its  boldness,  gave  it  novelty  and  distinctiveness,  and  made  The  Outlook 

way  of  introducing  this  work  the  one  pronounced  advertising  success  of  the  publishing  trade. 
It  is  now  widely  known  that 

The  Outlook  Sends  the  Book  (NOT  THE  BOOK  AGENT) 
Placed  in  the  hands  of  an  intelligent  and  open-minded  reader,  it  tells  its  own  stor}-,  enabling 
the  inquirer  to  make  up  his  mind,  in  his  own  way,  without  solicitation  and  without  influence. 

A  leather-bound  volume  (usually  Vol.  XII.,  dealing  with  the  French  Revolution)  is  sent  to 

all  who  ask  for  it,  by  express,  at  The  Outlook's  expense,  to  be  returned  in  the  same  way, 
whether  the  inquirer  orders  the  work  or  not.  The  only  objections  to  this  plan  were  the  great 

initial  outlay  and  the  risk  of  loss.  These,  it  appeared,  were  not  serious  in  view  of  the  over- 
Avhelming  success  of  the  offer,  the  large  percentage  of  orders  which  were  in  this  way  secured, 

and  the  extremely  favorable  impression  the  specimen  volume  made  upon  those  classes  of  the 

public  whose  approval  of  the  work  is  the  best  advertisement  of  it. 

The  plan  scored  an  immediate  success.  Requests  for  specimen  volumes  began  to  pour  in 

until  they  reached  over  100  a  day,  and  then  over  200,  and  on  each  of  four  successive  days  the 

surprising  number  of  500,  and  on  one  day  614.  In  sixty  days  a  total  of  18,351  was  reached, 

and  on  account  of  this  great  demand  the  binding  of  10,000  specimen  volumes  was  necessar>\ 

Mention  The  Technical  World. 
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Specimen  Volume  Plan  of 
History  of  the  World 
A  triumph  for  good  literature  and  fair  dealing  was  thus  achieved.  The  plan  wrought  a 

complete  revolution  iri  publishing  methods,  (dispensing  with  the  agent,  and  saving  the  agent's 
commission,  and  at  the  same  time  safe-guarding  the  interests  of  the  buyer  and  protecting  him 
from  annoyance. 

The  specimen  volume  plan  delighted  the  reading  public.  At  first  hundreds,  then  thou- 
sands, of  unsolicited  letters  reached  us,  expressing  the  pleasure  of  the  writers.  One  of  the 

most  convincing  came  from  a  schoolmaster  in  Cleveland,  O.,  who  said  :  "  I  am  pleased  that  you 
can  dispense  loith  agents  and  let  the  book  speak  for  itself,  and  I  speak  u<ithont  prejudice,  for  I  xvas 

once  one  of  those  long-suffering  nuisances  myself.''''  A  Yale  professor  said  :  "  It  is  the  most  reason- 
able method  in  book-selling  that  has  ever  co?ne  to  my  noticed  A  famous  explorer  and  archiX;ologist 

said  :  "  //  is  an  ideal  7oay  of  treating  the  public.'''' 
A  lady  living  in  Beacon  Street,  Boston,  Avrote 

is  novel,  but  it  might  seem  you  were  run/ting  a 
terested  in  a  work  of  this  high  and  serious 
character  partake  of  that  character  themselves. 

The  wife  of  a  famous  general  wrote  :  "  I  spent 
seven  delightful  evenings  reading  your  specimen 
volume^  A  celebrated  New  York  doctor  said  : 

"  //  was  a  pleasure  to  give  my  leisure  moments  to 
your  specimen  volume,  whereas  I  could  not  pos- 

sibly have  afforded  the  time  to  talk  to  a  book  agent, 

ei'en  if  I  cared  to:''  Dr.  S.  C.  Mitchell,  Professor 
of  History  in  Richmond  College,  Virginia, 

wrote  :  "  The  courtesy  of  such  a  private  exaini- 
7iation  is  in  keeping  with  the  admirable  spirit  of 
The  Outlook  and  must  commend  itself  to  every 
one  as  a  method  to  be  adopted  by  the  publishers 
of  all  important  works,  since  they  require  leisure 
and  patience  to  enable  oue  to  appreciate  aright 

their  merits:'' 
These  are  examples  of  THOUSANDS  OF 

LETTE.RS  that  have  reached  The  Outlook  tes- 
tifying that  THE  IDEAL  WAY  of  selling  a 

book  has  been  applied  to  the  most  valuable 
new  work  of  the  twentieth  centurv. 
ARE  YOU  POSSIBLY  UNFAMILIAR  WITH 

THIS  NOVEL  AND  RADICAL  DEPARTURE 

IN  BOOK'=SELLINQ? 
DO  \0U  REALIZE  THAT  THE  HISTORIANS' 

HISTORY  OF  THE  WORLD  IS  THE  FIRST 
GREAT  WORLD  =  HISTORY  EVER  PUB- 
LISHED? 
DO  YOU  KNOW  THAT  THIS  WORK  TELLS 

YOU  EVERY  VITAL  FACT  IN  THE  STORY 
OF  HUMANITY,  IN  THE  ACTUAL  WORDS 

OF  ALL  THE  WORLD'S  GREATEST 
WRITERS? 

DO  YOU  NOT,  THEREFORE,  WISH  TO  EX= 
AMINE,  WITHOUT  COST,  A  BOOK  THAT  IS 
AS  READABLE,  AS  INSTRUCTIVE,  AND  AS 
USEFUL  AS  ANY   EVER   WRITTEN? 

"  Your  method  of  introducing  so  valuable  a  book 

risk:''     The  truth  is  that  persons  who  are  in- 

Send  us  this  Appli- 
cation—We Send 

You  the  Volume 

by  Express. 
To  THE  OUTLOOK 

225  Fourth  Avenue,  New  York  City: 

Please  send  a  Specimen  Volume  of  the  Historians' 
History  of  the  World,  without  cost  to  me.  I  promise 
to  return  it  to  you  at  your  expense,  within  seven 
days  after  receipt,  whether  I  decide  to  subscribe  or 
not.  T.  W.  1 

Name. 

Mention  The  Technical  World. 
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^' 

^  Scientific  Hmerican  rz 

Universal 
in    its 

Information 

Some  of  the  many 

Departments 

Acoustics, 
Aerial  Navigation, 

Anatomy, 

Animal  Life, 

Applied  Science, 
Architecture, 
Arbitration, Art, 

Astrology, 
Astronomy, 
Banking, 
Biography, Biology, 
Botany, 

Chemistry, 
Civics, 

Civil  Service, 
Climatology, 
Coeducation, 
Commerce, 

Criminology, 
Decorative  Art, 

Diplomacy, 
Discovery, 
Drawing, 

Economics, 
Education, 
Elocution, 
Electricity, 

Electro-Magnetism, 
Engineering, 

Ethics, 

Exploration, 
Finance, 
Forestry, 
Games, 

Geography, 
Geology, 
Heat, 

History, 

Immigration, 
Industry, 

Industrial  Arts, 
Insurance, 

International  Law. 

AMERICANA 

I N  this  monumental 
production  the  final 
results  in  every  field 
of  human  energy  and 

endeavor  are  epitomized;  the 

•vital  requisites  in  every  branch 
of  learning  past  and  present  are 

set  down  in  orderly  and  com- 
prehensible array  for  American 

men  and  women  of  affairs  and 
for  the  American  worker  in 

every  profession,  occupation 
or  employment.  This  result, 

now  for  the  first  time  accom- 
plished^ has  only  been  achieved 

by  first  securing  the  earnest 
co-operation  and  finally  by 

engaging  the  active  services  of 
More  than  a  Thousand  American 

Scholars,  Educators,  Experts 
and  Special  Writers. 

This     matchless    phalanx    of 
intellectual  workers  has  been 

animated   by    a    New    Spirit; 
has  struck  out  into  New  Paths; 

has   labored  along  New  lines 
with  the  steadfast  purpose  of 

preparing  a  general  reference 

work  from  the  American  View- 
point^    thus    exemplifying 
American  directness  of  purpose 

and  the  American  idea  of  doing 

things  by  the  short  cut^  an  idea 
which  has  helped  to  place  our 

country  in  the  very  front  rank 
of  civilization    and    progress. 

American 
in   its 

Production 

Some  of  the  many 

Departments 

Invention, 
Irrigation, Language, 

Law, 

Light, 

Literature, Machinery, 

Magnetism, 
Manufactures, 

Manual  Training, 
Mathematics, 
Mechanics, Medicine, Meteorology, 
Mineralogy, Music, 

Mythology, 

Navigation, 
Natural  History, 

Natural  Science, 
Oratory, 

Ornithology, Painting, 

Philosophy, 

Physical  Culture, Physical  Geography, Physiology, 

Plant  Life, 
Politics, 

Political  Economy, 
Political  History, Psychology, 

Railroading, 

Sanitation, Science, 

Sculpture, 

Ship  Building, 
Sociology, 

Stenography, 

Stock  Dealing, Surgery, 

Telegraphy, Trade, 

Transportation, Zoology. 

Mention  The  Technical  World. 
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Scientific  Bmetican 
^ 

Free   On.   Request 
No  mere  advertisement  can  convey  an  adequate  idea  of  the  vast  interest  and  im- 

mense utility  of  the  AMERICANA,  or  of  its  exceptional  value  and  sumptuous  appear- 
ance We  have  therefore  prepared  for  distribution  among  those  really  mterested,  a 

handsome  UO-pagebook  containing  specimen  pages,  maps,  fiM-page  plates,  duo  tones, 

color  plates  and  text  illustrations,  with  ̂ 2  portraits  of  celebrities,  full-page  photographic 

Dlates  showing  the  fastest  train  in  the  world,  the  largest  steamship  ever  built  in  A
m- 

erica, the  fanwus  Flat-Iron  Building,  New  York,  the  stage  mechanism  for  the  Opera 

""•^  ̂Wefendyln  this  beautiful  and  expensive  book  FREE  on  return  of  Information 
Blank  here  printed.  You  will  thus  be  able  to  decide  quickly  and  mtelligently  whether 

the  AMERICANA  is  not  just  the  work  you  want  for  personal  use,  or  for  your  family, 

or  for  the  public  library  or  school  in  which  you  are  interested. 

"The  work  breathes 

the  spirit  of  today  even 
in  the  description  of 

things  ancient.  It  ex- 
plores the  dark  corners 

of  the  past  by  the  aid  of 

the  arc  light  and  ra- 
dium. "-St.  Paul  Pio- 
neer Press. 

Information  Blank  — 

THE  SCIENTIFIC  AMERICAN.  Compiling  Department, 
258  Fifth  Avenue,  New  York  City. 

Without  obligating  myself  to  purchase  I  would  like  to  receive  FREE,  your  140-page  Book  of  Speci- 
men Pages,  Maps.  Duotones,  Color  Plates.  Portraits.  Text  Illustrations,  etc..  of  the  Encyclopedia 

Americana,  with  particulars  of  your  special  advertising  proposition. 

Name_ Occupation 

Street- .  Town  and  State. 

Cut  Out  and  Mail  To-Day 

Mention  The  Technical  World. 
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CLUBBING  OFFER' 
GOOD  ONLY  UNTIL  APRIL  15,  1905 

THE  TECHNICAL  WORLD 

(regular    subscription  price     $  2 . O o) 

and  any  one   of  the    following  ifc  ̂ k    ̂ ^C\ 
magazines   will   be  sent  for   one  ̂      I     ̂ ^^ 
year  to   any   address  for  -     -     -  J^ 

any 

The  Technical  World  and  American  Electrician  for 

The  Engineer  for    -     - 
Machinery  for    -     -     -     -     -      i 
Success  for    ------      i 

Pearsons  for       -     -     _     - 

McClures  for  -     -     - 
Ladies  Home  Journal  for 

Cosmopolitan  for    -     -     - 
Good  Housekeeping  for    - 

Everybodys  for       _     _     - 

50 

50 

This  offer  applies  only  to  Domestic   Subscriptions.        Full  information   regarding 
additional  postage  to  Foreign  countries  will  be  sent  upon  request. 

-CUT    OUT    AND    MAIL    TO" 
T.  W.  April THE    TECHNICAL  WORLD 

3321  Armour  Avenue,  Chicaifo,  111. 

Gentlemen: — Inclosed    please    find    $1.50  for   which  please  send   The  Technical  World 
and  magazine  indicated  below  for  one  year  according  to  the  following  directions: 

The  Technical  World  to  (Name) 

and- 

(Date). 

Name. 

(St.  and  No.) 

(City). (State), 

_to(Name). 
Name  of  publication. 

(St.  and  No.   — 

(City)   (State)- 

Address- 
of  sender 

This  tlace  for  name  and  address  of  ferson  sending  us  the  clubbing  offer. 

Mention  The  Technical  World. 
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n  ri  II  n  ii  ii  ii  ii  ti  ii  ii  m  ii  m   m  m  ii  h  m  ii  ii  ii  ii  ii  ti  ii  ti  ii  ii  n  ii  ii  ii  n  n  n  ,!■ 

ROWLAND    THOMAS 

The  Winner 

The  $5000  Prize  Story 
in  Collier's  Short  Story  Contest  appears  in   the 
April  Fiction  Number  on  sale  beginning  April  6th 

About  a  year  ago  Collier's  offered  $5000.00  for  the  best  American 
short  story.  Over  twelve  thousand  manuscripts  were  received. 

Many  of  them  were  the  work  of  America's  best-known  writers. 
The  judges — William  Allen  White,  Walter  Page,  and  Senator 
Lodge — awarded  first  prize  to  a  young  man  of  twenty-five,  Rowland 
Thomas.      Hitherto  he  has  been   unknown  to  the  reading  public. 

Rowland  Thomas,  son  of  the  Rev.  Lewis  J.  Thomas,  a  Congregational  minister,  was  * 
born  at  Castine,  Me.,  in  1879.  He  graduated  from  Harvard  University,  suiitiua  ckiii 
la!idt\  in  1901.  He  immediatcl)'  went  to  the  Philippines.  There  he  spent  two  years 
traveling  extensively  and  studying  carefully  the  condition  of  the  natives  and  our  own 
United  States  troops.  How  well  Mr.  Thomas  undcrstan4s  life  in  the  Philippines  is 

Ebown  in    bis  "I'agan" — the  story   that   won    over   twelve   thousand   other  manuscripts. 

The  Prize  Story  published 

The  2d  Prize  Story     *' 
The  3d  Prize  Story     " 

April  Fiction  Number 
May  Fiction  Number 
June  Fiction  Number 

Colliers 
The   National  "Weekly 

The  "Inside  Story"  of  the  contest  — the  judges'  real  opinions  about  the  stories,  and    how  they  arrived  at 
tbeir  conclusions— is  told  in  the  February  Fiction  Number.     Sent  to  any  address  on   receipt  of  ten  cents. 

Address  Special  Otfer  Department,  Collier's  Weekly,  416  West  13th  Street,  New  York  City. 

M  il  II  II  II  II  H  II  H  II  II  H  II  II  il  II  II  II  II  II  II  II  II  il  ti 
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For  Engineers 

Superintendents 

and  Managers 

TX/E    have    just   completed  arrangements   with   some   of  our 

most    successful    factory    and    shop    managers    to    write 

for  THE  ENGINEERING  MAGAZINE  a  series  of  special 

articles   on   those    problems   of  organization,   management,   and 

equipment,    which    are    the    most    frequent    causes    of  friction, 

costly     delays,      misunderstandings,     interruptions,      etc.  —  the 

thousand   and    one    things   which    somehow   go    wrong    at    the 

very  time  when   they   cause  most  trouble  and  expense.      These 

men   have  solved  the  perplexing   problems  which  they  discuss ; 

and   their    experience,   told   by   themselves    in    plain    language, 

might  be  worth  hundreds  of  dollars  to  the  man  who  thinks  and 

plans  for  a  factory,  shop,  or  manufacturing  plant  of  any  kind. 

Write    for    Special    Circular     of    These     Notable     Publications 

THE    ENGINEERING    MAGAZINE 

140-142  Nassau  Street,                           New  York,  U.  S.  A. 

- 

1 —   1 
Mention  The  Technical  World. 
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IF  you  will  try  it  drop  us  a  line,  we  will  send 

vou  the  first  ten  copies  free.  You  can  sell 

theni  and  get  the  necessary  capital  to  continue. 

Watches,  Cameras,  Boxing  Gloves,  Baseball 

Outfits,  and  other  valuable  prizes  in  addition 

to  a  liberal  profit  on  each  copy  sold.  Write 

for   copies    to   start   with    and   full  information. 

i^MWII 
Mention  The  Technical  World. 
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AN  ELECTRICAL  ENGINEER 
This  is  the  sort  of  an  Engineer  we  produce. 
These  are  his  working  clothes. 
Many  young  men  do  not  know  the  duties  of  an  Electrical  Engineer. 
He  is  not  the  man  who  carries  the  oil  can  and  the  greasy  waste,  but  the 

Designing,  Directing  Engineer  who  plans  the  machines  which  the  other 
man  ninsj  who  lays  out  and  oversees  the  work  which  subordinates  execute. 

Such  a  man  commands  a 

SALARY  OF  $1,200  AND  UPWARDS 
and  has  a  position  of  dignity,  responsibility  and  trust.  You  can  pre- 

pare for  such  a  position  by  a  few  hours'  study  each  day  in  your  own 
home.  The  work  progresses  by  such  easy  stages  that  any  man  with 
aptitude  who  has  ambition  can  become  an  Electrical  Engineer. 

You  can  qualify  for  such  a  position  through  a  course  with  the 
American  School  of  Correspondence  at  Armour  Institute  of  Technology 

Never  before  have  the  resources  and  equipment  of  a  great 
resident  engineering  school,  combined  with  long  experience 
in  correspondence  teaching,  been  offered  to  ambitious  men 
in  their  o^m  homes  without  interfering  with  their  regular  work. 

Never  before  have  men  who  cannot  go  to  college  had  an  opportunity  to  study  under  the 
direction  of  the  same  instructors  who  teach  the  classes  of  a  regular  engineering  school 
of  high  standing. 

READ  THIS  SYNOPSIS  AND  SEE  WHAT  YOU   WILL   LEARN; 

ELEMENTS  OF  ELECTRICITY:  >ragnetiBm,  Static  Elec- 
tricity, In.-iulator!;,  hlcctric  Machinee.  Dynamic  Electricity, 

Cells,  Solenoid,  Electrf)-niagnets,  Induction  Coils,  Appli- 
cation?, Telephone,  Tele^'raph. 

ELECTRIC  CURRENT:  Resistance,  Conductance,  Wire 
Tables,  OiiuiV  Law,  Circuits,  Fall  of  Potential,  Power, 
Coulonil),  Joule,  Watt,  Mectianical  Equivalent,  Commer- 

cial Efficiency. 
THEORY  OF  DYNAMO-ELECTRIC  MACHINERY:  Induc- 

tion, The  Generator,  Commutator,  Permeability,  Hyster- 
esis, Armature  Reaction,  Fields,  Series,  Shunt  and  Com- 

pound Windini.'". 
DIRECT  CURRENT  DYNAMOS:  Curves,  Long  and  Short 

Shunt,  Field  Matrnet?,  Armature  Windings,  Commutators, 
Brushes.  Sparking.'.  DESIGN:  Windings,  Magnetic  Den- 

sity Losses  in  Armature,  JIagnet  Flux, Air  Gaps.  Armature 
Core,  Field  Cores  and  Yoke,  Pole  Pieces,  Armature  Reac- 
tion;-,  Kliiricncy. 

DIRECT  CURRENT  MOTORS:  Principles,Equation8,Conn- ter  E.  M.  E.,  Torque  and  Speed,  The  Prony  Brake,  Shunt 
and  Series  Motor^i,  Compound  Motors,  Regulation,  Trans- 

formers.Generatoraiirt  Motorin  Combination, Calculation. 
TYPES  OF  DYNAMO-ELECTRIC  MACHINERY;  DIRECT 
CURRENT:  General  Electrlc,Crocker-Wheeler,Westing- 
house,  Bullock, C. and  C,  Holtzer-Cabot,  etc.;  Electrolytic 
Work,  Arc  Light  ing  G^'nerators. 

MANAGEMENT  OF  DYNAMO-ELECTRIC  MACHINERY: 
Operation,  Construction,  Regulation.  Installation.  Start- 

ing, Stopping. Generators  in  Parallel,  Generators  in  Series, 
Three-wire  System,  Inspecting,  Testing,  Troubles,  Spark- 

ing, Healin<r,  Noise. 
ELECTRIC  WIRING :  Circuit  Breaker'.  Switch  Board,  Light- 

ning Arresters,  Tables,  General  Wiring  Formulae,  Conduit 

Work,  Cut-outs.  Switches,  Distribution  of  Light  Arc  and Incandescent  Systems,  Inspection,  Insurance  Rules  and 
Regulations. 

STORAGE  BATTERIES:  Plante,  Faure,  Forming  Plates 
Electrolyte,  Tests,  Sulphating,  Over  Discharging,  Uses! 
Diagrams,  Charging  Generator,  Boosters. 

ELECTRIC  LIGHTING:  Incandscent  Lamps,  Arc  Lights 
Dl-tribution,  Feeders,  Cooper-Hewitt  Lamp,  Nernst  Lamp' Osmium  Lamp,  Illumination,  Photometry. 

ELECTRIC  RAILWAYS:  Gears,  Motor  Suspension,  Series 
Parallel  Control,  Unit  System,  Accessories.  Air  Brake 
Magnetic  Brake,  Over-Ht-ad  Construction,  High-Ten«ion 
Lines,  Third  Rail,  Conduit  System,  Track  Construction, 
Alternating  Current  Transmission. 

ELECTRICAL  MEASUREMENTS:  Galvanometers, Meters, 
Faults,  Calibration  of  Volt  meters  and  Ammeleis,  Meas- 

urement of  Energy,  Quantity  and  Capacity. 
ALTERNATING-CURRENT  MACHINERY:  Alternator, Armature  Reaction,  Regulation,  Excitation,  Synchronous 
Motor;  Transformer,  Rotary  Converter,  Induction  Motor, 
Motor  Gf^nerator. 

POWER  STATIONS:  Location, Instruments,  Switchboard, 
Station  Arrangement,  Records,  Charging  for  Power. 

POWER  TRANSMISSION:  Conductors,  Distribution  Svs- 
tems.  Transmission  Lines,  Calculation,  Construction,  in- 

sulators. Protecting  Devices. 
THE  TELEPHONE:  Batteries,  Receiver,  Transmitters, 
Signaling  and  Belis.Telephone  Lines, TelephoneExchange, 
Common  Battery  System,  Intercommunicating  System, 
Operation,  Toll  Lines,  Branch  Exchange. 

THE  ELECTRIC  TELEGRAPH:  Equipmentof  Small  office. 
Sounder,  The  Morse  Code,  The  Relay,  Switchboard,  Mes- 

sages, Cipher,  Press  Service,  The  Phillips  Code,  Railway 
Telegraph,  Repeaters,  Multiplex  Telegraphy,  Phonoplex. 

The  cost  of  instruction  is  within  the  reach  of  all— from  110  upwards— and  may  be  paid  in  small  monthly  payments  If  desired. 

CDlTflAf.  Students  enrolling  in  the  Electrical  En^neering  course  before  May  loth  will  receive,  in 
^*  i-^^->«^-^*-»  addition  to  their  regular  instruction  papers  A  VALUABLE  ENGINEERI^G  REFER- ENCE LIBRARY  in  12  volumes;  over  6.000  pages  of  the  latest  and  most  up-to-date  information  in  Electrical, 
Mechanical,  Stationary,  Marine.  Locomotive,  Ci\'il,  Sanitary  and  Architectural  Engineering,  Telephony,  Telegraphy, 
Mechanical  and  Perspective  Drawing,  etc.    Bound  in  ̂.i  Red  Morocco;  size  of  page,  7  x  10  inches. 

CUT  OUT  AND  MAIL  BEFORE  APRIL  15  ■ 

Please  send  me  200-page  illustrated  Bulletin,  giving  fuD  outline  of  Electrical  and  other  courses  and  list  of  students 
who  have  completed  the  courses  and  have  received  better  positions  as  a  result  of  their  studies. 

J^ame   

Si.  and  JVo   City. 

.Siaie. 

AMERICAN    SCHOOL    OF    CORRESPONDENCE 
AT   ARMOUR.  INSTITUTE   OF   TECHNOLOGY.  CHICAGO T.  W.  Apr. 

Mention  The  Technical  World. 
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No.   8 
No.  18 

A    FEW 

SPECIMEN    PREMIUMS 

FOR  NEW  SUBSCRIPTIONS 

Tho  Technical  "World  offers  the  largest  variety 
and  the  best  of  premiums  for  new  subscriptions. 

Send  at  once  for  Premium  Circular  containing 
something 

FOR  EVERYONE 

For  15    subscribers 
and  $1.00  extra 

No.  28 

The  Technical  World 
CHICAGO,    ILL. 

No.  34 

For  8  subscribers For  4  subscribers 
arvd  25  cents  extra. 

Mention  The  Technical  IVorld. 
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^■^^f
 Are  you  a  regular  subscriber  to 

**The  Technical  World?" 

OR As  a  regular  subscriber  does  your  sub- 
scription expire  with  this  number? 

In  either  case,  read  carefully 

Our  First  Anniversary 
OflFer 

LENGTHY  discussion  as  to  the  value  and  impor- 

tance of  "The  Technical  "World"  is  unnecessary. 
Its  phenomenal  record  and  gro'wth  of  the  past 

year  speaks  for  itself. 

"The  Technical  W^orld"  appeals  to  everyone  who  likes 
to   know   how   and   why  things  are  done.      Ninety -nine 
people  out  of  a  hundred  have  some  technical  bent,  or  at 
least  are  interested  in  scientific  matters.     They  may  not 
be  trained  in  engineering,  but  they  like  to  talk  familiarly 
about  such  things  and  understand  them. 

A  new  discovery,  a  wonderful  invention,  a  great  achievement  in   engineering, 

processes  of  manufacture,  the  problems  of  transportation  on  land  and  sea  —  these 
and  a  hundred  other  topics-  have  a  fascination  for  every  intelligent  man,  woman  or 

child.    This  is  the  field  of  "The  Technical  World." 
In  simple  language  it  brings  the  most  complex  topics  within  range  of  common 

understanding,  and  by  profuse  illustration  makes  the  reader  familiar  with  every 
detail.  In  wealth  of  interesting,  useful,  practical  information  it  is  unsurpassed,  and, 

as  thousands  of  our  readers  say,  "it  is  the  best  magazine  at  any  price." 
To  increase  the  value  and  importance  of  "The  Technical  World"  we  must 

grow,  and  we,  therefore,  ask  for  the  support  of  all  subscribers. 

If,  as  one  of  the  first  subscribers,  your  subscription  expires  with  this  number, 
renetef  notu,  or  if  you  are  not  a  regular  subscriber  at  this  time,  subscribe  fiptef, 
taking  advantage  of  the  FIRST  ANNIVERSARY  OFFER,  given  on  next  page. 

"instructive  as  well  as  entertaining." 

THE    TECHNICAL    WORLD 

Meittion   The   Technical  World 
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ur  First   Anniversary  differ 
TO    OLD   AND   NEW    SUBSCRIBERS 

ffer  No,  1 
THE  TECHNICAL  WORLD  for  one  year  (regu- 

lar price  $2. 00  and  any  ONE  of  the  follow- 
ing booKs,  express  charges  prepaid,  for 

$150 MECHANICS'  COMPLETE  LIBRARY— 
A  book  of  modern  rules,  processes  and  facts 
for  artisans  in  every  trade. 

CRAM'S  QUICK  REFERENCE  ATLAS  OF 
THE  WORLD  —  Fully  indexed,  105  colored 
maps  and  40,000  entrees. 

PRACTICAL  LESSONS  IN  ELECTRICITY- 
A  clear  and  concise  treatise  on  Elements  of 
Electricity,  Electric  Current,  Electric  Wiring 
and  Storage  Batteries,  by  Prof.  F.  B.  Crocker, 
H.  C.  Cushing.  Jr.,  and  L.  K.  Sager,  S.  B. 

ffer  No.  2 
THE  TECHNICAL  WORLD  for  one  year,  reg- 

ular price,  $2.00)  and  any  ONE  of  the  fol- 
lowing books,  express  charges  prepaid,  for 

$125 

OLD  GORGON  GRAHAM- 
More  letters  from  a  selfmade  Merchant  to  His 
Son,  by  Geo.  Horace  Lorimer. 

THE  SCIENTIFIC  AMERICAN  REFERENCE 
BOOK — A  handy  volume  containing  a  mine  of 
information  not  to  be  found  elsewhere.  Com- 

piled by  Albert  A.  Hopkins  and  A.  Russell 
Bond. 

MODERN  WIRING  DIAGRAMS  AND  DE- 
SCRIPTIONS—A book  of  valuable  and  prac- 

tical information  for  the  electrical  worker,  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley. 

PRACTICAL 
L&SSONS 

elegt'rjgit 

NOTICE  TO  FOREIGN  SUBSCRIBERS: 
$1.00  additional  must  be  sent  to  cover  Foreign 
—   Postage. 

All  of  these  books  are  among  the  best  sellers  of  today; 
each  is  bound  in  cloth  and  profusely  illustrated.  The 
book  desired  must  be  specified  when  order  is  sent  in. 

ORDER  BLANK  FOR  OFFER  NO,  1 
The  TEriixicAT.  'Wniti.i), 3321  Armour  Ave.,  Clilca»ro,  III. 
Knolosed  find  ii.-.M,  for  which  neii<l  me  "The   Technical 

World"  for  the  coiiilii^r  venr.  betrlnninK  with  the  May  num- ber, and  In  addition  the  followlni^  book: 

(.Title  oC  Book> 

(Name; 

(Street  Address; 

ORDER  BLANK  FOR  OFFER  NO.  2 
The  TEfirNii  al  Wfiurn. 

3;«1  Armour  Ave..  Chlcatro.  111. 
Encloseil  liiid  «1.75.  for  which   send   me  "The  Technical 

■World"' tor  the  conilnpr  year.  I)e^^lnnln^r  with  the  May  num- ber, and  in  addition  the  tollowlni^  book: 

(Title  of  Book; 

(Xame; 

(Street  Addres.s 

Mention  The  Technical  World. 
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YOUR  WINTER  EVENINGS? 
OW  ARE  YOU  USING  THEM?  The  three  or  four  hours  between  early 
candlelight  and  bedtime  are  among  the  best  of  the  twenty-four.  Lots 
of  good  reading  and  profitable  study  can  be  done  in  these  hours,  just 
as  well  as  not. 

Two  or  three  evenings  a  week  for  two  or  three  months  will  work 
w^onders  in  any  man's  education — whether  he  be  college  graduate  or  not — if  he  but  use  that  complete  home  university, 

THE  NEW  WERNER.TWENTIETH  CENTURY  EDITION  OF  THE 

EncyclopsBdia  Britannica 
This  unrivalled  library  will  open  up  to  the  seeker  untold  mines  of  knowledge. 

It  is  equal  in  scope  to  the  greatest  public  libraries  in  the  world.  Every  one  of  its 
hundreds  of  special  articles  was  prepared  by  a  world-authority— by  the  specialist  best 
qualified  for  the  task.  The  result  is  a  work  so  far  superior  to  the  usual  cyclopaedia 
that  any  comparison  whatever  is  useless.  It  is,  in  fact,  twice  the  size  of  such  works. 
If  its  31  massive  volumes,  containing  25,000  double-column  pages,  were  reprinted  in 
books  the  size  of  the  ordinary  novel,  no  less  than  500  such  books  would  be  required  to 
contain  it. 

If  you  have  no  Encyclopaedia  in  your  home,  you  need  one.    And  if  you  need  one. 

Why  Not  Get  the  Best? 
Especially  when  it  now  has  the  unique  distinction  of  being  also  CHEAPEST, 

because  of  our  special,  short-time  distribution  plan.  This  latest  edition,  revised  up 
to  1905,  is  already  in  great  demand.  It  gives  full  reading  courses  in  Law,  Medicine, 
Theology,  History,  Biography,  Mathematics,  Mechpnics,  and  every  other  general 
subject  in  which  you  may  be  interested. 

Our  extensive  advertising  and  distributing  facilities  enable  us  to  supply  this 
world-embracing  work  direct  from  the  factory  to  customers  at  50  per  cent  discount, 
and  on  terms  so  easy  that  it  is  within  reach  of  every  man  and  woman  who  can  spare 
TEN  CENTS  A  DAY. 

Send  the  Inquiry  Coupon  To-day! 
Our  Special  Offer  at  50  per  cent  discount  is  limited.  You  must  be  prompt  to 

be  sure  of  a  set  of  the  New  Werner  Twentieth  Century  Edition  before  the  inevitable 
advance  in  price.  By  our  easy-payment  plan  you  can  secure  a  set  payable  at  the  rate 
of  ten  cents  a  day  for  a  short  time.  Cut  out  the  Inquiry  Coupon  and  mail  it  to 
us  NOW— while  you  are  looking  at  it— and  let  us  tell  you  more  about  this  remark- 

able book  bargain.  The  coupon  below  brings  attractive  sample  pages  and  full 
particulars. 

BOOKCASE    FREE! 
We  have  on  hand  a  small  number  of  attractive  bookcases, 
made  especially  to  hold  a  set  of  this  Britannica.  These 
bookcases  will  be  given  free  of  charge  to  readers  who 
respond  promptly  to  this  advertisement.  Mail  the  coupon 
below  at  once. 

——  Cut  out  and  mail  this  Coupon  To-Day  "-~~~ 

The  American  Newspaper  Association 
44-60  £.  23rd  St.,  New  YorK.  N.Y. 

Please  send  (w^ithout  cost  to  me)  sample  pages  and 
particulars  of  your  New  Werner  Twentieth  Cen- 

tury Edition  Encyclopaedia  Britannica  offer. 
BooKcase  Coupon 

Name   

Street   

Town    State   
B.  3  THE  TECHNICAL  WORLD. 

31  MASSIVE  VOLUMES 
WEIGHT  ABOUT  200  POUNDS 
25  Volumes,  Ninth  Edition,  with  New 

American  Articles. 
5  Volumes  American  Additions.  New 

Edition,  Revised  to  1905. 
1  Volume,  Guide  to  Systematic  Read- 

ing and  Study. 

Mention  The  Technical  World. 





GEORGE  WESTINGHOUSE. 

inventor  and  Elecuic^lManu^turenBornir-^J^^^^ 
cal  genms  f'^^^^^d  "self  i     the  invention  °^  ̂  [?|^^^^„^"/^i/.brake,  his  inventions  comprise  a  device  for  replac- 

'in.  ?aifroaTcarVonrhe  ttaX  auY^^^ 
^  engines  steam  turbines,  and  electrical  machinery.   Was  a  pioneer  

in  introducing  alternat- 

ng  current  inachinery  in  America,  rendering  possible  development  
on  a  larg^ 

of  wa"erTowers  for  long-distance  electrical  transmission.      Heads  manu- 
fa^uring  corporations  employing  over  20,000  people.    Has  built  

some 

of  the  largest  power  units,  including  the  great  generators  at 

Niagara  Falls  and  those  of  the  Elevated  Railway  and 

Rapid  Transit  System   of  New  York   City. 
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Technical  World 
Volume  III APRIL,   1905 No. 

ev©luE4i©iniary mi  a'  i  n  e 

Ana  Acco^iat  of  Wallmsm  Mo  MolnFummim^s  Marvelous 

Str^^^le    Ht    Iim'^olvecdl 

B^    BROTLJGIHITOM     BRAMPEMBUIRG 

1XSIDE  of  brick  walls  the  mortar  of 

which  is  still  fresh,  in  the  grimiest 
section  of  the  industrial  heart  of 

the  city  of  Buffalo,  Xew  York, 

there  is  a  small  half-shop,  lialf-lab- 
oratory  which  contains  the  only  ex- 

isting and  operating  Hoffman  rotary  en- 
gines. There,  also,  is  the  inventor  of  the 

new  type  of  steam  motor  the  success  of 
which,  when  announced  not  long  ago, 
sped  on  wires  around  the  globe  as  n.iight 
some  great  political  or  military  triumph. 

There  has  never  been  another  great 
invention  so  received.  Sewing  machines, 

telephones,  electric  lights,  wireless  teleg- 
raj)hy  came  slowly  into  recognition  after 
first  successful  demonstrations  of  their 

principles.  The  reason  is  that  there  was 
only  one  Howe,  one  l^ell,  one  Edison,  one 
Marconi,  while  merely  from  the  letters 
Hoffman  has  received  it  is  known  that 

18,214  inventors  in  the  I'nited  States  and 
Europe  have  been  striving  to  attain  the 
goal  at  which  he  has  arrived.  Thus  it 
was  that  the  world  was  so  thoroughly 
prepared  for  a  comprehension  of  what 
was  meant  when  it  was  announced  that 

Hoffman  had  achieved  a  completely  suc- 
cessful rotary  engine. 

Millions  understood  at  once  that  travel 

could    be    doubled    and    even    tripled    in 

speed  rate,  that  great  liners  and  trains 
must  be  constructed  very  differently  to 
meet  new  conditions,  that  steam  had 
taken  on  a  new  lease  of  life.  A  clear- 

headed thinker,  given  the  fact  that  this 
new  engine  may  be  run  as  fast  as  it  can 
revolve  and  yet  keep  from  bursting  under 
the  centrifugal  strain,  could  spend  davs 
in  sketching  out  tlie  vast  number  of 
changes  which  might  be  wrought  in 
human  affairs  by  this  achievement. 

A  Life  Work 

The  story  of  the  engine  is  almost  the 
life  story  of  the  inventor,  for  it  is  his 
life  work.  Born  of  German  parents  in 
Buffalo  in  1853,  Mr.  Hoffman  received 
a  limited  education,  and  when  but  nine 

years  of  age  began  to  shoulder  the  bur- 
den of  earning  his  own  bread.  When 

he  was  twenty  he  had  prospered,  but 
then  met  misfortune  and  took  the  first 

job  he  could  find,  that  of  a  fireman  on 
the  Erie  railroad. 

liut  the  very  difficulties  he  had  to  over- 
come as  a  locomotive  fireman  drove  home 

the  conviction  that  an  engine  in  which 
the  power  was  olitained  by  expanding  the 
steam  in  a  cylinder,  first  on  one  side  of  a 
piston  and  then  on  the  other,  so  jerking 
it  back  and   forth  and   forcincf  a  drive- 
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END  VIEW  OF  300H.  P.  DOUBLE-CYLINDER  ROTARY  ENGINE. 
Compound  tjpe,  with  high-  and  low-pressure  cylinders. 

wheel  into  revolution  by  a  crank  operated 

l)v  the  piston,  was  at  best  a  clumsy  thing- 
involving  a  waste  of  power.  He  saw  be- 

fore him  every  hour  of  the  working-  day 
the  action  of  the  piston,  wnth  its  starting 

and  stopping  twice  for  each  revolution 
of  the  wheels :  and  he  decided  to  build  an 

engine  in  which  there  should  be  no  such 
starting  and  stopping,  but  in  which  the 
power  should  create  a  direct  rotary 
movement. 

At  the  first  dip  into  the  problem,  he 

realized  the  slenderness  of  his  qualifica- 
tions and  set  out  to  prepare  himself  for 

his  first  attempt.  For  eight  years  he 
studied  the  technical  branches  of  his 
chosen  field,  at  the  same  time  earning 
his  living  in  the  cab  or  the  engine  room. 
At  the  end  of  the  period  mentioned  he 
was  chief  engineer  of  a  large  tannery  in 
Bufifalo. 

In  order  to  obtain  funds  for  his  great- 
er experiments,  he  designed  a  new  and 

complete  set  of  ''fleshing"  and  "putting 
out''  machinery  for  use  in  the  tannery. 
Some  conception  of  his  ability  as  a  ma- 

chinist and   inventor  mav    be    obtained 

when  it  is  said  that  not  only  did  the  ma- 
chinery do  the  work  for  which  large 

numbers  of  expert  and  highly  paid  oper- 
ators had  been  required,  but  so  complete 

was  every  detail  that  the  inventions  have 

outlived  the  patents  without  any  im- 
provements being  made  upon  them,  and 

are  in  world-wide  use  in  tanneries  to- 
day. 

Various  Attempts 

]\Ir.  Hofifman  went  to  Detroit,  and  or- 

ganized a  company  to  produce  the  ma- 
chines, becoming  its  general  manager  in 

1886.  He  had  used  his  first  funds  to 

build  the  initial  experiment  in  what  was 
destined  to  be  a  long  series  of  rotary 
engines.  Much  time  and  thousands  of 
dollars  were  spent  on  this  first  machine ; 
but  when  it  was  connected  up  for  the 

first  time  and  steam  turned  into  it,  it  re- 
mained absolutely  motionless,  and  under 

no  amount  of  pressure  w^as  it  in  any  way 
operative.     It  would  not  stir. 

In  Detroit  Hoffman  built  a  second  en- 
gine. This  actually  ran,  but  was  a 

clumsv,  uneconomical  aft'air.     One  after 
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another  he  constructed  three  more  ma- 
chines, and  each  ehminated  some  of  the 

faults  of  the  previous  ones,  until,  in  the 
fifth  engine  of  the  series,  he  spent  the  last 
of  his  resources.  When  it  was  as  nearly 

perfect  as  his  own  and  employed  me- 
chanical ingenuity  could  make  it,  he 

found  it  to  be  a  flat  failure. 

a  manner  that,  as  the  wheel  wore  away, 

the  brake  trued  it  and  kept  it  from  be- 
coming flat.  This  invention  was  a  pro- 

nounced success,  and  without  material 

improvement  or  change  is  in  extensive 
use  to-day. 

In  the  winter  of  1898-99,  Mr.  Hoff"man beean   the   series  of    labors    in    Buffalo 

WILLIAM  M.  HOFFMAN, 
Inventor. 

I'p  to  this  point,  llofl'man  had  had  en- 
couragement ;  now  he  had  none,  nor  did 

he  have  money.  So,  like  the  general 
who  turned  his  soldiers  into  farmers  to 

grow  supplies  for  the  next  campaign,  he 
turned  his  faculties  to  the  invention  of 
some  new  device  from  which  he  could 
derive  sufiicient  revenue  to  continue  the 

search  for  the  rotary  ])rinci])le. 
The  growth  of  electric  traction  at  that 

time  brought  the  "flat  wheel  problem" 
to  the  front.  The  wheels  of  cars  in  con- 

stant use  were  becoming  flat  frequently, 
necessitating  the  withdrawal  of  the  car 
for  repairs.  ITofifman  invented  a  brake 
shoe  to  be  ap])licd  to  the  wheel  in  such 

which  have  been  consistently  maintained 

and  have  brought  success.  The  first  en- 

gine ihere  produced  uas  X'umber  six  in his  attempts,  and.  though  but  a  small 
unit,  gave  such  encouragement,  and  was 
so  favorably  reported  on  by  engineers, 

that  one  of  greater  horse-power  was  con- 
structed and  men  began  to  say  that  the 

problem  was  solved.  His  new  machine 

was  of  a  type  in  which  the  piston  re- 
volved in  the  cylinder ;  and  it  showed  re- 

markable results  in  control  and  speed,  as 
well  as  in  sustaining  varying  loads.  None 

of  the  others  had  afl^orded  such  good  op- 
portunitv  for  studying  the  friction  load; 

ruid.  after  l(ing  tests,  Hoffman  was  con- 
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viiiccd.  despite  the  rei)orts  ot  experts. 
that  the  internal  frietion  was  ioo  j?reat, 

inider  eoiulititMis  that  must  obtain  in  j^en- 
eral  ]x)\\er-plant  use.  for  the  eno;ine  to 
he  anything:  more  than  a  success  as  a 
lalioratory  toy.  Determined  to  prove 

that  the  "animhir  cylinder'"  ty])e,  as  it  is 

Exterior  of  Engine  Ko.  !i. 
First  engine  of  revolvinacylinder  type. 

technically  known,  either  was  or  was  not 
prcictical  by  reason  of  the  excessive  face 

travel  of  the  piston  and  cylinder  in  con- 
tact, he  used  all  known  and  many  pro- 

visionally invented  devices  for  lessening; 
this  friction.  In  economy  he  had  at- 

tained all  that  could  be  asked,  but  nearer 

and  nearer  a])proached  the  certainty  that 

his  best  efforts  were  barren  of  any  com- 
mercial success. 

At  this  time,  when  things  seemed 
blackest,  there  was  one  man  to  whom 
Hoffman  never  fails  to  give  high  credit 
for  his  support.  That  man  is  Robert  W. 
Day.  at  present  Secretary  of  the  Ellicott 
Square  Company  in  Buffalo.  Not  being 
a  mechanic  and  knowing  nothing  of  the 

technicalities  involved,  Mr.  Day's  faith 
was  not  in  the  engine  but  in  the  man. 

Hoffman  would  work  all  day  without 

leaving  the  shop,  even  for  food.  and. 
W'hen  night  came  and  he  was  exhausted, 

would  get  a  few  cents'  worth  of  bologna 
sausage,  crackers,  and  apples,  and  a  can- 

dle or  two :  and  when  the  men  came 

back   to  work  the    next    morning,   thev 

would  lind  him  still  at  his  engine.  Abore 
than  once,  weak,  almost  blin<led.  and 
with  his  brain  numbed  by  the  long 
strains,  he  would  stagger  from  the  place, 
and,  boarding  the  nearest  trolley  car,  ride 
all  over  the  citw  whither  he  did  not 
know,  until  clearness  of  thought  came 
back,  and  then  he  would  go  back  to  work 

again. 
Revolving-Cylinder  Idea 

It  was  on  one  of  these  rides,  after  he 
knew  he  had  failed  on  the  lines  he  had 

been  following  for  years,  and  after  he 
had  seen  some  necessary  outside  financial 
suj)port  withdrawn,  that  he  hit  upon  the 

new  i)rinci])le  which,  as  perfected  to-day, 
has  achieved  the  long-sought  end. 

"//'  the  piston  zvill  not  revolve  inside 
the  eyliiider,  perhaps  tlie  cylinder  will 

revolve  aronnd  the  piston." Bringing  all  his  experience  and  high 
technical  knowledge  to  bear,  he  designed 
an  engine  in  which  the  shell  or  cylinder 
revolved  around  the  eccentric  abutment 

■n^i 

Interior  of  Engine  No.   9,    First    Revol\  ing-Cylinder 
Type,  Showing  Blades  which  Acted  as  Pistons. 

This  photo  is  especially  interesting,  as  showing  just  where 
thousands  of  rotary  engine  inventors  are  to-day. 

or  core,  achieving  his  end  bv  the  intro- 
duction of  radial  wings  extending  from 

the  shell  toward  and  against  the  station- 
ary eccentric  core.  This  design  is 

clearly  shown  in  the  accompanying  illus- 
trations. A  peculiarity  of  this  device 

was  that  one  wing  became  an  abutment 
for  another  which  acted  as  a  jMSton,  and 
\et  both  moved  with  the  cvlinder.  Some 

'Wall   Street   financiers  called   ATr.   Tloff- 
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ENGINE  NO.  10. 

This  2S-H.  P.  machine  was  installed  in  the  basement  of  EUicott  Square,  Buffalo.     It  was  the  first  to  have  blades  or  pistons 
swung  from  a  wrist  pin,  thus  avoiding  the  destructive  friction  previously  encountered  on  the  back  of  the  blade. 

man  to  a  conference  in  Xew  York,  offer- 

ing" financial  support  if  he  could  demon- 
strate ])rospects  of  success.  When  he 

had  exj)lained  the  new  principle,  funds 
were  furnished  :  and  in  August,  1902,  the 
first  engine  on  this  principle  was  put  into 
operation. 

This  motor  was  used  continuously  dur- 
ing the  next  eighteen  months,  and  it  and 

another  of  its  type  were  severely  tested 

by  several  of  the  most  prominent  engi- 
neers of  the  United  States  and  Europe. 

All  made  favorable  reports.  When  the 

last  of  these  was  received,  and  the  suc- 

FRONT  VIEW  OF  ENGINE  NO.  12. 

Mr.  Iloftman  is  shown  standing  at  tlie  throttle,  starting  the  engine  at  !4-horse-powcr  load.     The  high-  and 
low-pressure  cjiinders  arc  sliown. 
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ccssful  tests  of  tlic  turl)inc  type  of 

fiij^ntie  were  announced  almost  sinnil- 
taneously  by  cable,  the  only  informed 

man  wlio  did  not  believe  tliat  tlie  fi^-bt 
was  won.  was  Hoffman  bimself.  His 

years  of  toil  and  study  bad  tau^bt  bim 
tilings  tbe  experts  did   not  know ;  and, 

liad  failed,  ami  insisted  tbat  be  sbould 

ij'o  on.  Tbis  be  agreed  to  do  if  tbey  ac- 
cepted a  warning  from  bim  of  tbc 

cbances  against  bim. 

Out  in  tbc  West,  one  of  HolTman's 
two  ymmg  sons,  Bertram  F.  HofTman, 
was  winning  bis  own  way  as  a  mining 

LONGITl'DIXAL  SECTION  OF  HOFFMAN  ROTARY  ENGINE  NO.  12. 
In  above  diagrani,  <■  represents  cylinder  revolving  around  stationary  hollow  shaft  z  on  its  hollow  shaft  or  hub 

s:  It  a — blades  or  pistons  extending  into  cylinder  automatically  and  receiving  impact  of  steam;  these  blades  are 
carried  between  two  circular  plates  //',  forming  a  segment  of  a  ring  between  the  two  plates,  the  latter  extending  into 
housing  provided  in  cylinder  heads  and  partition  wall  between  the  two  cylinders;  i- — elliptical  stationary  core 
held  in  position  by  stationary  hollow  shaft  r;,  itself  held  in  position  by  standards  12  12';  these  elliptical  cams  con- 

form to  the  curve  of  the  interior  of  the  cylinder  for  a  distance  a  little  less  than  one-half  its  circumference,  but 
do  not  touch  the  cylinder  at  any  point,  thus  avoiding  friction;  the  stationary  cores  in  the  respective  cylinders  are  so 
located  as  to  bring  extreme  radial  throw  of  one  below,  and  the  other  above,  center  of  cylinder,  thus  causing  one  ellip- 

tical cam  to  actuate  and  hold  the  blades  in  contact  with  the  otlier  throughout  the  entire  revolution,  and  7nce  versa. 
This  is  acomplished  throiigh  wrist  pins  /',  which  carry  blades  and  countershaft  d  extending  across  the  entire 

engine,  together  with  segmental  gears  Tcrc',  cranks  ww,  and  connecting  rods  n. 
When  blade  «  in  high-pressure  cylinder  is  being  forced  into  housing /;  by  contact  with  cam /■,  wrist  pin />  transmits 

through  the  segmental  gears  a  motion  the  reverse  of  its  own  to  countershaft  d,  causing  the  opposite  blade  in  the 
low-pressure  cylinder  to  be  extended  from  its  housinfe  by  means  of  the  cranks  iu'<v  ,  and  to  keep  in  contact  with  its 
respective  ellipse,  during  that  portion  of  the  revolution  where  the  curve  of  the  ellipse  leaves  that  of  the  cylinder.  This 
operation  is  identical  in  the  case  of  both  blades  aa  .  It  causes  the  blades  of  both  cylinders  to  remain  in  constant 
contact  with  their  respective  stationary  cores. 

The  circular  shoes  or  gudgeons  £'^,  forming  the  ends  of  the  blades,  have  a  portion  of  their  surfaces  curved  to  con- 
form to  the  ellipses;  they  are  carried  by  pins  ;«  extending  into  the  plates  >,  and  are  provided  with  packing  bars  to 

insure  steam-tight  contact  with  cam  /,-. 
One  blade  in  each  cylinder  receives  the  impact  of  the  steam.  The  other  acts  as  a  packing  bar,  to  form  an  abut- 

ment for  the  working  piston  by  closing  whatever  opening  there  may  be  between  the  lower  curve  of  the  cam  k  and 
the  interior  of  the  cylinder;  it  also  acts  as  a  means  for  actuating  the  opposite  blades  in  tlieir  respective  cylinders. 

Spring  packing  bars  y' y\  in  contact  with  the  face  of  the  blade,  prevent  steam  from  passing  over  top  of  it  to exhaust  ports. 
The  rocking  valve  stem  y  shown  in  end  sectional  drawing  on  opposite  page,  by  means  of  rod  n  and  crank  r, 

transmits  motion  to  the  valve  v  for  proper  regulation  of  steam  admission.  The  rod  y.  extending  from  the  station- 
ary hollow  shaft  to  the  interior  of  the  ellipse,  is  caused  to  oscillate,  and  transmits  to  the  valve  the  motion  desired, 

by  means  of  the  device  shown  in  the  longitudinal  section,  .?  being  a  hood  securely  fastened  to  revolving  hub  s,  and 
from  which  is  suspended,  by  means  of  arm  .J,  an  eccentric  and  eccentric  strap  s  and  t>  normally  eccentric  to  the  hub 
of  the  engine. 

This  eccentric  is  provided  with  an  oblong  opening  which  allows  it  to  swing  on  arms  4  from  position  of  great- 
est eccentricity— necessary  to  impart  full  motion  to  valve  t'— to  a  position  concentric  with  shaft  s,  when  it  complete- 

ly closes,  and  imparts  no  motion  to  valve  ,';  thus  arm  4^  being  provided  with  proper  weights  to  throw  the  eccentric 
5  out  of  motion  when  excessive  speed  is  attained,  and  with  springs  to  hold  the  eccentric  in  normal  position,  acts 
as  a  means  of  operating  the  admission  valve  as  well  as  the  automatic  cut-oif,  the  motion  of  eccentric  being  im- 

parted to  rocking  stem  y  by  means  of  rocking  shaft  S  and  connecting  rod  and  lever  6  and  7.  In  the  different  draw- 
ings, /  i  are  the  standards,  which  are  provided  with  roller  bearings;  and  /.f,  the  pulley. 

laugbing  at  tbeir  reports,  be  told  bis 
backers  tbat  tbe  engine  as  it  stood  was 
a  failure,  and  out  of  pride  mortgaged 
all  of  bis  small  property,  anrl  came  to 
Xew  York  to  lay  before  tbem  a  certified 

cbeck  for  tbe  amount  tbey  bad  so  far  ex- 
I^cnded.    Tbey  refused  to  believe  tbat  be 

and  mecbanical  engineer.  Tbougb  but 
a  boy  in  years,  be  sbowed  some  of  tbe 
inberited  cbaracteristics  of  bis  fatber. 
and  bad  a  fine  career  before  bim  ;  but, 

realizing  tbat  bis  fatber  needed  bim,  be 
relinquisberl  bis  cbances  in  tbe  West,  and 
soon  tbe  two  were  working  side  bv  side 
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ill  tlie  little  shop  in  liuffalo.  Tlicro  is 
another  man,  too,  who  shares  the  hon- 

ors of  the  invention.  He  is  Randl  Riehl. 
one  of  the  machinists  who  worked  for 

1  loffnian  in  the  darkest  days.  When 
finances  were  at  the  lowest,  he  went  with- 

out pay  for  months,  anrl  at  last  broke 
open  a  little  iron  bank  in  which  he  had 

been  saving"  nickels  and  dimes,  and 
shared  his  slender  store  with  the  man  in 
whom  he  believed.  Since  then  he  has 

received  every  cent  and  more,  doubled ; 

and  one  day  not  long-  ago  he  was  called 
into  the  offices  of  the  company  into  which 
all  of  the  Hoffman  patents  have  been 

merged,  and  was  ])rescnted  by  its  presi- 
dent with  a  large  block  of  the  company 

stock. 

In  July,  1904,  Hoffman  ]iroduced  a 
28-horse-power  engine,  which  was  jnit 
into  operation  in  the  basen^.ent  of  the 

Ellicott  Square  Ihu'lding  in  Ruft'alo. This  machine  embodied  in  construction. 

famous    engineers    have    traveled     from 
afar  to  see  it  for  themselves. 

The  principle  of  the  invention   is  ex- 
tremely simple.    The  interior  of  the  shell 

End  Elevation  ok  Hioh-Pressl're  Cylinder. 

maintenance.  an<l  economy  of  operation 

everything  that  was  necessary  to  a  com- 
plete success. 

Immediately  the  construction  of  the 
twelfth  and  last  design  was  begun  in  a 

300-horse-powcr  com])ound  engine  the 
principles  of  which  are  described  below. 
This  is  the  engine  now  operating  in  the 

company's  shops ;  many  of  the  world's 

End  Elevation  ok  Lou-Pressure  Cylinder. 

is  jicrfectly  cylindrical  but  the  eccentric 
core  is  elliptical  in  form.  The  shell  re- 

volves supported  on  sleeves,  and  the  el- 
lipse is  stationary  on  a  hollow  shaft. 

The  ellipse  is  the  steam  chest,  and  con- 
tains an  automatic  cut-off,  whose  design 

is  secret  as  yet,  whicli  admits  steam  in 
sixths  of  a  revolution,  and  allows  the  ex- 

haust in  other  sixtlis.  Steam  is  intro- 
duced in  one  eufl  of  the  hollow  shaft,  and 

exhausts  from  the  other.  A\'hen  the 
throttle  is  opened,  steam  passes  into  the 
ellipse,  through  the  cut-off,  and  out  of  a 
single  port  in  the  u])per  face  of  the  el- 

lipse near  one  of  the  greater  dimensions. 
The  elliiise  has  no  contact  with  the  in- 

terior of  the  shell,  but  the  lower  face  is 

very  close  to  the  bore.  That  leaves  a 
chaml)er  —  in  cross-section  the  shape  of 
a  new  moon — l)etween  the  upper  face  of 
the  elli])se  and  the  interior  of  the  cvlin- 
der.  Into  this  chamber  protrudes  a 

curved  blade  arbitrarily  termed  a  "seg- 
mental" blade,  which  is  cranked  outside 

the  ends  of  the  cylinder  in  such  a  way 
that  it  retreats  into  a  housing  in  the  shell 

when  the  packing  bar,  which  gives  it  con- 
tact with  the  ellipse,  moves  toward  tliG 
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END  VIEW  OF  PARTLY  DISMANTLED  CYLINDER  SHOWING  ELLIPTICAL  CORE  AND   ONE    BLADE   OR 
PISTON  IN  POSITION  JUST  AS  STEAM  IS  ADMITTED. 

W  — Location  of  steam  port  midway  of  the  length  of  the  ellipse.    B — Packing  bar  in  sliding  contact  with  ellipse.    C—  Blade 
beginning  to  protrude  from  housing.     D — Ellipse  which  is  stationary,  and  acts  as  steam-chest  incasing  cut-off 

which  admits  steam  the  first  sixth  of  revolution,  sustains  expansion  the  second  sixth,  etc.    E — Hollow 
shaft  through  which  steam  is  admitted  to  high-pressure  cylinder  and  exhausted  from  low- 

pressure  cylinder,     i^— Housing  for  blade.     G — Chamber  as  it  forms  when steam  is  admitted. 

.S^reater  dimension  of  the  ellipse.  A  du- 
plicate of  this  blade  is  located  diamet- 
rically o])posite  it  in  the  cylinder. 

Say  that  blade  No.  i 
is  barely  ])ast  the  steam 

l)ort  as  steam  is  intro- 
duced. The  expansion 

of  the  steam  meets  five 

surfaces — the  two  ends 
of  the  cylinder,  the  inner 
surface  of  the  cylinder, 

the  upper  face  of  the  el- 
lipse, all  of  which  are 

ri.c:id ;  and  the  convex 
face  of  the  blade,  which 

is  not  rig-id,  but  which,  in 
order  to  move,  must  take 

the  cylinder  with  it  into 
revolution.  This  it  does, 

the  blade  protrudiiifj  far- 
ther from  the  housin.ij 

until  the  greatest  width 
of  the  chamber  i  s 

reached,  and  then  reced- 
ing until,  when  it  reaches 

the  point  where  the  cyl- 
inder and  ellipse  are  al- 

most in  contact,  it  is  completely  within 
its  housing,  and  forms  an  abutment  for 
the  expansion  which  will  then  be  taking 

End  View  of  Partly  Dismantled  Cylinder,  Showing   Position  at   Instant 
Exhaust  from  High-Pressure  into  Low-Pressure  Cylinder  Takes  Place. 

^— Steam  port  to  low-pressure  cylinder.     B — Steam  port  to  high-pressure  cylinder, 
shut  during  third  sixth  of  revolution.     C — First  blade  retiring  into  liousing, 

but  still  receiving  pressure,  though  the  second  blade  {d),  advanc- 
ing to  act  as  a  piston,  is  not  yet  where  it  will  receive  any 

back  pressure  from  steam  in  chamber. 
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place  in  llie  now  clianihiT  fornud  1)\'  the 
same  rij4i<l  parts  and  the  second  l)lade. 

which,  havin.q-  heen  carried  around  l)v 
the  power  ap])Hed  to  the  first,  i)asses  the 

port  just  as  steam  is  admitted  (hu'in^-  the 
fourth  sixth  of  the  revolution.  Further 

operation  is  a  repetition.  Steam  is  ad- 
mitted the  first  sixtli.  ex])ands  the  sec- 

ond sixth,  exhausts  the  third  sixth,  is  ad- 
mitted the  fourth  sixth,  expands  the  fifth 

si.xth,   and   e.xliausts  the   ^ 
sixth  sixth,  of  each  rev- 
olution. 
One  of  the  unusual 

features  is  the  cut-oft'. 
This  is  adjustable  so  that 
the  instant  the  eno;ine 
makes  one  more  rev- 

olution than  a  desireil 

number  per  second, 
steam  is  shut  off  until 

the  engine  drops  to  its 
rated  speed.  Thus  an 
engine  carrying  i  o  o 

horse-power  can  drop 
instantly  to  less  than 
one-half  of  one  horse- 

power. 
The  tests  whicli  have 

been  made  during  the 
past  seven  months  have 

given  the  following  re- 
sults : 

T  h  e  50-horse-power 
engine  which  is  running 
the  shop,  comi)ared  with 
the  highest  type  of  reciprocating  engine, 
has  consistently  shown  an  economy  of 
30  per  cent  and  a  saving  of  75  per  cent 
in  fioor  space,  as  well  as  proportionate 
reductions  in  friction  load.  Under  the 
most  favorable  circumstances  the  friction 

load  was  ij  2  per  cent,  as  compared  with 
7  per  cent  in  the  reciprocating  engine. 
This  engine  consumes  21  pounds  of 

steam  per  horse-power  per  hour. 
In  the  300-horse-power  compound 

engine  which  is  the  largest  of  its  general 

tvpe  ever  built,  the  economy  has  been  in- 
creased to  33  per  cent,  and  the  saving 

in  floor  space  to  80  per  cent,  while  the 

Irietion    load    has    been    re<luced    to    i.i 

per  cent. 
In  both  sizes  there  is  a  complete  ab- 

sence of  vibration.  As  to  speed,  Hoff- 
man believes  that  in  the  present  tvpes 

the  resistance  of  the  steel  to  centrifugal 
force  is  the  limiting  condition  in  the 
smaller  sizes,  while  in  larger  types  the 
limit  will  be  the  expansion  si)ecd  of 
steam.    At  first  glance  it  seems  as  if  the 

End  View  of  Partly  Dismantled  Cylinder  as  Expansion  Continues. 

^—Chamber  in  which  steam  is  expanding,     i?— Location  of  steam  port.     C— Blade 
acting  as  piston,  protruding  at  greatest  extent  from  its  housing.    /)— Second 

blade  acting  as  an  abutment.     Shows  clearly  how  packing  bar  closes 
slight  opening  between  ellipse  and  cylinder  bore.     The  cam 

does  not  touch  interior  bore   of  cylinder,   but 
runs  close  to   it.      £— Packing   bar. 

reverse  should  be  true.  A  specially  con- 
structed 48-inch  drive-wheel  will  stand 

2,000  revolutions  per  minute.  Taking 

this  as  a  basis  for  speculative  calcula- 
tions, one  can  figure  that  a  train  could 

travel  250  miles  an  hour,  making  allow- 
ance for  friction  and  air  resistance  — 

or  more  than  four  miles  per  minute.  It 
seems  probable  that  a  liner  could  be 
driven  across  the  Atlantic  in  less  than 

two  days.  The  things  that  are  really  at- 
tainable, however,  remain  to  be  proved 

in  the  next  decade.  They  may  be  even 
more  wonderful  than  present  indications 
warrant  us  to  assume. 



AN  ICEBERG  ON  THE  GRAND  HANKS. 
A  lioatini:  menace  to  sliippiiiK. 

Repairing  Crippled  Ocean  Liners 

Perils  of  the  Newfoundland  Coast— Ships   Rescued   from   the   Graveyard   of  the 
Atlantic  Find  at  St.  John's  a  Safe  Haven  -where  they  are 

Restored  to  Seaw^orthiness 

By  P.  T.  McGRATH 

Staff  Correspondent,  Evening  Hirald,  St.  John's,  Newfoundland 

BECAUSE  of  Xewf
oundland's  ad- vanta,e:eous  ^geographical  position 

— equidistant,  as  it  is,  from 
Queen stown  and  New  York,  and 

likewise  from  Oueenstown  and  Montreal 

— its  chief  port,  St.  John's,  has  become 
the  half-way  house  of  Atlantic  commerce, 
the  ho.spital  wherein  marine  fabrics  that 
meet  mishap  in  traversing  the  great 
ocean  lanes  find  shelter  and  effect  repairs. 

Owing  to  the  enormous  tonnage  annually 

crossing  the  Grand  Banks,  accidents  and 

disasters  are  frequent ;  and  this  little  har- 
bor on  the  rim  of  the  western  hemisphere 

is  rarely  without  some  wounded  or  help- 
less steamer  whose  very  appearance  tes- 

tifies to  the  gravity  of  her  plight  and  the 
need  for  prompt  remedial  measures. 

A  Port  of  Refuge 

All  the  .^t.  Lawrence  traffic  must  pass 
within  sight  of  the  Xewfoundland  coast, 

[.IK) 

whether  via  Belle  Isle  Strait  or  Cape 

Race ;  and  therefore  St.  John's  is  the natural  haven  for  its  shipping  when  in 
distress :  while  steamboats  bound  to  or 

from  American  ports,  if  ill-luck  overtakes 
them  east  of  the  Grand  Banks,  also  find 

this  their  most  convenient  landfall.  Es- 
pecially is  this  so  if  the  vessel  has  many 

passengers  or  her  injury  is  critical,  for 
in  such  cases  it  might  prove  disastrous 
to  attempt  to  reach  another  inlet,  even 

if  it  aff"orded  greater  prospect  of  speedy 
curing  of  the  wounds  from  which  she 
suffers. 

Until  recent  vears  this  isolated  center 

of  maritime  activity  suffered  from  in- 
adequacy of  facilities  and  insufficiency  of 

workmen,  which  were  inevitable  because 
of  its  circumstances.  Many  expedients 
had  therefore  to  be  devised  to  prevent 

excessive  delay  to  "lame  ducks."  which 
are  unnecessary  in  more  frequented  ship- 
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ping  resort?,  where  a  steamer  can  be 
(locked  and  repaired  as  thoroughly  and 
s])eedily  as  in  the  yard  where  she  was 
built.  Chief  among  these  makeshifts 
were  the  fitting  of  ships  whose  prows 

had  been  dan-.aged,  with  wooden  stems; 
the  inserting  of  wooden  sections  in  the 

bottom  of  those  which  had  gashed  them- 
selves below  the  water  line ;  the  patch- 

ing of  lesser  breaks  with  iron  plates  se- 
curely bolted  over  tlio  ajiertures  ;  and  the 

it  has  proved  to  be — the  worst  in  all  the 
seas. 

Historic  Instances 

A  few  ships,  however,  have  triumphed 
in  this  respect,  and,  being  taken  to  St. 

John's,  have  undergone  repairs  there. 
One  was  the  German  liner  Grasbrook, 
which  took  the  rocks  near  Cape  Race  in 
1885.  while  bound  to  Xew  York,  driving 
in  over  a  reef,  and  impaling  herself  on 

SS,  PETUNIA  AS  SHE  SANK  IN  ST.  JOHN'S  HARBOR. 

cementing  of  the  interiors  when  ships 

were  merely  strained  and  leak\-,  without 
any  special  parts  being  grievously  af- 

fected. The  reason  was  that  the  long  wait 
for  material  from  abroad  or  while  small 

crews  of  riveters  keyed  up  an  entire  hull, 
was  far  more  costly  than  to  make  tem- 

porary stop-gaps  and  hurry  the  vessel 
to  a  home  port  where  she  could  be  put 
in  order  expeditiously. 

1'he  chief  causes  of  misfortune  to  ship- 
ping in  the  Xorth  Atlantic  are  ramming 

icebergs,  striking  derelicts,  breaking 
shafts  or  propellers  from  the  jars  caused 
by  heavy  seas,  colliding  with  other  crafts, 

or  meeting  wreck  on  the  terrible  New- 

foundland seaboard.  I^his  last  is  usually fatal,  for  not  one  fabric  in  ten  that  strand 

there  ever  floats  again  or  escapes  a 
lodcfment  in  the  ocean  sfravevard — which 

some  jagged  fragments  which  entered 
her  bottom,  holding  her  tightly  fixed.  A 
wrecking  com])any  successfully  essayed 
the  task  of  getting  her  otT  again,  having 
divers  blast  away  all  the  obstructions, 
save  one  boulder  which  she  brought  with 
her  as  powerful  tugs  plucked  her  back 
into  deep  water,  and  this  rolled  out 
through  her  shattered  underbody  as  she 
pitched  about  in  the  seaway. 

IJeing  shepherded  to  St.  John's,  a  dis- 
tance of  fifty  miles,  by  tugs  with  capa- 

cious pumi)s,  she  entered  dry  dock,  where 
it  was  found  her  entire  bottom  required 
stripping  and  renewing,  scarcely  a  sound 
])late  remaining  on  the  flat  section.  New 
material  was  ordered  by  cal)le,  and  before 
the  stri])ping  was  com])leted  had  arrived. 
It  was  then  substituted,  a  thorough  job 
being  made,  the  first  done  on  the  dock, 
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occupying-  two  montli?  and  costin.c:  al)out 

$40,000.  All  the  shi])'.'^  cari^o  had  been inik)aded  as  she  lay  on  the  reef,  and  was 
sold  on  behalf  of  the  underwriters  and 
.salvors.  It  included  laroe  consiijnments 
of  German  concertinas,   some   of   which 

SS.  "Rotterda.m"  with  Broken  Bow. 

are  yet  to  be  found  doing"  dut\-  in  the 
tishing  hamlets  along  the  coast. 

This  dry  dock,  one  of  the  largest  in 
the  world,  had  but  shortly  before  been 

built,  its  construction  having  been  dic- 
tated very  largely  by  the  fact  that  six 

years  previously,  when  the  Guion  liner 

Arizona,  then  queen  of  the  ocean  grey- 
hounds, had  succeeded  in  reaching  here 

with  700  souls  aboard,  after  having 
stove  in  her  bows  against  an  iceberg 
which  she  struck  full  tilt  on  the  Grand 

Banks,  the  port  was  \vithout  a  dock.  The 
yawning  gap  had  to  be  closed  by  a 
wooden  forepart,  constructed  by  local 
shipwrights,  a  caisson  being  sunk  luider 
her  forward  to  elevate  her  sufficiently 
for  the  whole  broken  area  to  be  covered. 

The  entire  work  was  completed  in  eight- 
een days,  and  was  regarded  as  a  marvel 

at  the  time,  being  the  first  such  repair 
ever  attempted  to  a  ship  of  her  size,  and 
l)ut  out  of  hand  so  quickly  in  a  port  so 
inadequately  fitted  for  such  emergencies. 

The  Anchor  liner  Anchoria,  in  1887, 
broke  her  shaft  while  crossing  the  Grand 

r>anks  200  miles  off  St.  John's ;  and, 
meeting  boi.sterous  weather  which  threat- 

ened wor.se  consequences  to  an  imman- 
ageable  ship  with  nearly  1,000  ])C()plc 

aboard,  a  boat's  crew  volunteered  to  row 

to  lanti  for  help.     This  boat's  crew  made 

St.  John's  (jn  a  .Sunday  afternoon.  The 
steamer  Miranda,  then  in  port,  was  sent 
in  quest  of  the  damaged  vessel,  but 
missed  the  prize,  for,  as  a  northeast  gale 
was  blowing,  the  ilnchoria  made  her  own 
way  to  the  harbor  mouth,  a  tug  leading 
her  in.  The  shaft  was  repaired  by  filling 
her  forehold  with  water,  thus  elevating 
the  stern  so  that  the  injured  section  could 
be  conveniently  removed. 

ThaAn^lia.'xn  1891,  sheltered  herewith 
a  gaping  wound  in  her  side  from  having 
struck  a  luml)er-laden  derelict.  The  in- 

rush of  water  listed  her  over  to  an  angle 
which  made  walking  on  her  deck  almost 
impossible,  and  she  virtually  worked  her 

way  into  port  on  her  beam-ends.  A 
wooden  section  had  to  be  built  into  her 
fiank  after  she  was  docked,  for  she  had 

sustained  injury  to  her  ribs  and  stanch- 
ions which  put  permanent  repairs  here 

out  of  the  question.  The  wooden  screen 

was  fastened  to  great  timber  beams  butt- 
ressed to  the  decks  and  sides  by  tie-rods 

and  girders,  and  she  successfully  crossed 
the  ocean  to  Glasgow  some  \veeks  later. 

The  case  of  the  Scottish  King  was  al- 
most unique  in  marine  annals.  She  went 

on  the  rocks  near  Cape  Race  in  October, 
1898,  and,  after  remaining  there  eighteen 

months,  outlasting  the  storms  and  ice- 
blockades  of  two  terrible  winters,  was 

refloated,  nursed  along  to  St.  John's  from 
harbor  to  harbor,  and  docked  and  re- 

paired here.  She  went  in  over  a  reef, 

]nmcturing  her  bows  and  goring  her  bot- 
tom, Imt   lodged   on   a   shelf   in   shallow 

Wooden  Temi-okaky  Bow  Fitted  to  SS.  "Rotterdam." 
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water,  wliere  she  lay  secure,  her  cargo 
being  unloaded  and  she  moored  by  wire 
cables  to  the  shore.  It  was  she  that  had 

consignments  of  champagne  and  apollin- 
aris  in  her  lading ;  and  the  salvors,  in 
discharging  her,  drank  heartily  of  the 
latter  in  mistake  for  the  former,  voting 

the  aristocratic  beverage  'they  supposed 
themselves  to  be  imbibing  as  "not  worth 
a  d — ,"  The  refloating  of  this  ship  was 
a  task  of  great  engineering  difficulty,  no 

pumps  being  procurable  that  would  over- 
come the  inflow  of  water  through  the 

rents  in  her  hull.  So  the  alternative 

method  was  devised,  of  securely  fasten- 
ing her  hatches  and  converting  her  sev- 
eral holds  into  air-tight  compartments, 

which  were  then  filled  with  compressed 
air  from  engines  fixed  on  deck.  This 
plan  checked  the  rise  of  water  inside  her, 
and  so  elevated  her  hull  that  she  skim- 

med out  over  the  reef  at  high  tide. 
The  whole  bottom  of  the  Scottish  Kiir^ 

being  shattered,  she  got  a  wooden  one 
here,  the  interior  being  thickly  cemented 
as  a  further  precaution.  Thus  fitted  to 

essay  the  transatlantic  voyage,  she  suc- 
ceeded in  making  it  safely,  being  then 

permanently  renovated,  and  renamed  tlie 
Aboiikir,  as  which  she  is  now  running. 
The  next  year  the  steamer  Petunia  went 
ashore  in  the  same  vicinity ;  l)ut  the 
whaler  Cabot,  being  near,  plucked  her 
off  before  she  had  time  to  settle  on  the 

rocks,  perhaps  to  remain  there  altogether. 

She  had  torn  away  her  keel  and  fore- 
foot for  a  considerable  distance ;  and  the 

whaler  towed  her,  stern  foremost,  to  vSt. 

John's.  The  water,  however,  gained  on 
the  pumps,  and  she  sank  on  a  shoal  in  the 
harbor,  resting  there  as  the  picture 
shows.  To  get  her  into  the  dock,  she 
had  to  be  made  partially  buoyant  again 
by  having  a  diver  fill  her  forehold  with 
empty  barrels  closely  corked  so  as  to 
reproduce  the  conditions  which  would  be 

caused  by  pumj^ing  air  into  it.  Her  bot- 
tom was  patche<l  with  iron  plates  over  the 

orifices  made,  and  a  wooden  shield  over 

the  gap  in  the  bow,  which  was  too  great 
for  that. 

The  La  Flandrc  was  a  German  oil- 
tank  steamer  which  was  rammed  by  the 

British  freighter  Cy/^lirciirs  on  the  Grand 
Banks  on  Christmas  night,  t8()3.  In  the 
fearful   wound   that    crii)ple(l    her,    was 

wedgetl  the  stem-piece  of  the  other  ship, 
which  backed  ofif  and  soon  sank,  having 
shattered  her  first  bulkhead  with  the  im- 

pact. The  La  Flandre,  having  several 

compartments,  as  became  her  calling,  es- 
caped this  fate,  and  succeeded  in  crawl- 

ing into  St.  John's  with  her  holds  full 
of  water.  Her  repairs  had  to  be  com- 

plete, because  the  remedying  of  the  dam- 
age done  compelled  the  strengthening  of 

every  plate  in  her  forward  parts,  all  her 
skin,  ribs,  and  bulkhead  having  been 
started,  so  that  her  tanks  were  no  longer 

oil-tight,  even  if  waterproof,  and  there- 
fore necessitated  a  thorough  overhaul  be- 

SS.  "Concordia"  with  Bows  Stove  In. 

fore  she  could  be  employed  in  the  pe- 
troleum trade  again.  Her  bill  of  dam- 

ages was  $50,000,  this  job  being  one  of 

the  largest  and  most  difficult  ever  under- 
taken by  the  dock,  the  vessel  occupying 

the  basin  for  several  months. 

The  Rotterdam,  a  sister  ship  of  the  La 
Flandre,  was  as  bad  a  case  two  years 

later.  She  was  the  largest  "tanker" 
afloat  at  that  time,  and  was  bound  to  Ger- 

many with  2,000,000  gallons  of  petroleum 
on  board,  when  she  struck  near  Cape 

Race  on  a  splendid  starlit  night,  a  haze 
on  the  water  obscuring  the  land.  For- 

tunately tlie  steamer  Barcelona  was  near 

Ikt,    and.    1)\-    towing   at    her,    the    Rot- 
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SS.  FUKTOR  UNDERGOING  REPAIRS. 

fcrdam  nicanwhilc  punipinp,'  liundreds  of 
tons  of  oil  overboard,  got  her  off  in  a 
few  hours,  though  she  had  been  going 

at  full  speed  when  she  struck.  The  Bar- 

celona accompanied  her  to  St.  John's, 
where  she  was  docked  after  a  sister  ship 
had  called  and  transferred  the  rest  of 

her  cargo.  It  was  found  that  besides  a 
great  gap  in  her  bow,  every  plate  along 
her  bottom,  from  stem  to  stern,  and  also 

the  rudder-post,  were  started  and  leaky, 
where  they  were  not  shattered  by  the 
rocks.  Only  the  fact  of  her  being  a 

"tanker,"  with  a  lading  so  much  lighter 

than  water,  enabled  her  to  escape  found- 
ering at  once.  IniUy  $30,000  was  spent 

on  temporary  repairs  here,  a  wooden  bow 

being  fitted  in  place,  the  holes  in  the  bot- 
tom being  patched  and  the  whole  inner 

skin  being  thickly  cemented.  \\'hen  she \vas  undocked,  her  crew  refused  to  sail 
in  her  and  had  to  be  put  on  board  by 

an  armed  patrol  from  the  British  war- 
ship Emerald;  but  she  made  the  passage 

across  the  herring-pond  in  nine  days. 
She  had  previously  run  ashore  on  her 
trial  trip  at  Xewcastle-on-Tyne,  just 
when  her  owners  were  about  to  take  her 
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over,  and  her  repairs  then  cost  $90,000. 

Probahly,  when  the  outlay  for  the  tem- 
porary work  here  and  for  the  permanent 

restoration  in  England  which  she  had  tp 
undergo  were  taken  into  account,  it 

would  be   found  that  at  least  a  similar 

good  the  damages  she  had  sustained. 

Fortunately  she  met  good  weather,  else 
she  must  have  foundered.  Being  docked, 

she  was  fitted  with  a  wooden  bow,  a  pe- 
culiarlv  difficult  task  in  her  case  because 

she  had  none  of  the  original  stem  in  posi- 

SS.  JOHN  BRIGHT  WITH  HOLE  STOVE  IN  BOW. 

sum  was  spent  because  of  her  unfor- 
tunate encounter  with  the  destructive 

coastline  of  Newfoundland. 

The  view  of  the  Concordia  given  here- 

with sufficiently  indicates  the  character 

of  her  mishaii.  She  struck  an  iceberg 

in  Belle  Isle  Strait  and  battered  in  her 

stem,  so  headed  for  St.  John's  to  make 

tion.  and  the  problem  of  fastening  the 

new  one  securely  was  therefore  rendered 

doubly  hard.  lUit  it  was  accomplished 

Ijy  building  a  solid  breastwork  outward 

from  the  crumpled  forepeak.  and  plank- 
ing her  fore  and  aft  against  this. 

The  Fill-tor  was  less  fortunate  in  her 

temporary  expedient  to  offset  the  dam- 
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at;c  sustained  from  striking?  a  berQ-  on  the 
Cirantl  iianks.  for.  after  pullin<?  into  St. 

John's  witli  her  forehokl  full  of  water, 
being  docked,  and  installing  a  wooden 
bow,  she  went  to  sea  again,  and  two  days 

later  encountered  a  hurricane,  in  battling 

with  which  she  had  this  wooden  con- 
trivance not  only  work  asunder,  but  also 

tear  apart  her  front  bulkhead,  to  which 
it  was  attached,  so  that  she  became  a 

hopeless  derelict.  Her  crew  abandoned 
her,  and  were  adrift  in  open  boats  for 

slaughts  of  wind  and  wave  and  she  was 
already  leaking  badly ;  so  she  was  headed 
back  to  port  again,  and  the  structure 

strengthened,  whereu])on  she  accom- 
plished the  ocean  transit  safely.  The 

Turret  Crozvn  was  in  a  similar  plight 

while  proceeding  up  the  St.  Lawrence 
after  having  been  lanced  in  several  parts 

of  her  bottom  by  jagged  ice-pans  of¥ 
Cape  Race  and  being  patched  with 
wooden  slabs  and  inni  ])lates  at  St. 

John's.      Uut   it  is    contended    that    she 

SS.  JOHiV  BR/Gf/r  TEMPORARILY  FITTED  WITH  WOODEN  BOW, 

two  days  and  nights  Ijcfore  they  were 
rescued.  She  herself,  having  a  cargo  of 
lumber,  did  not  sink  at  once,  but  was 

sighted  some  time  after,  on  her  beam- 
ends,  and  doul)tless  went  to  pieces  grad- 

ually, as  the  great  balks  in  her  holds  bat- 
tered her  sides  out. 

The  Furtor  was  the  only  one  of  all 
the  scores  of  ships  mended  wnth  wooden 

sections  at  this  port,  that  ever  met  mis- 
fortune while  voyaging  onward  in  this 

condition.  The  John  Brii^Jif,  however, 
which  had  met  with  a  similar  accident 

and  been  subjected  to  a  like  repair,  found, 
after  she  sailed  and  struck  rough  weather, 

that  her  temporary  repairs  were  not 
strong    enough    to    withstand    the    on- 

struck  other  ice  in  Cabot  Strait  and  loos- 

ened the  patches  so  that  she  leaked  seri- 
ously ;  yet  she  contrived  to  reach  Quebec 

before  the  worst  occurred. 

Another  unique  case  of  misfortune  to 

an  ocean  steamship  wdiich  had  to  be  re- 

paired at  St.  John's,  was  that  of  the  Bos- 
ton City.  She  was  crossing  to  New  York 

in  ballast,  and  had  a  spare  propeller  in  her 
hold.  In  a  tornado  on  the  Banks  the  fear- 

ful motion  of  the  ship  caused  this  to  break 

its  lashings ;  and  w-ith  one  heave  of  the 
ship  it  was  flung  against  the  steel  side, one 
blade  of  the  propeller  being  driven  out 

through  the  ])lates  clear  to  the  "boss." or  hub,  on  which  the  blades  are  fixed. 
The  next  roll  of  the  vessel  to  the  other 
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ICEBERGS  AT  ENTRANCE  TO  HARBOR  OF  ST.  JOHN'S.  NEWFOUNDLAND. 

side  caused  the  heav\'  battering-  ram  to 
be  withdrawn,  and  a  second  blade  forced 

through  the  starboard  quarter,  wdiere  the 

mass  caught  against  a  beam.  ]\Iean- 
while,  through  the  cavity  on  the  j)ort 
side,  now  open  to  the  ocean,  a  stream 
of  water  was  pouring  in,  supplemented 
by  what  gushed  through  the  crevices  in 
the  plate  where  the  propeller  now  lay. 
At  the  risk  of  their  lives,  every  available 
man  on  the  shi])  helped  in  securing  the 
destructive  engine  that  threatened  their 
end.  and  in  plugging  the  hole  on  the 
port  side  with  mattresses,  blankets,  and 

such  gear,  the  apertures  around  the  out- 
let through  which  the  blade  still  pro- 

jected being  stopped  in  the  same  fashion. 

Spars  and  booms  were  cut  up  and  con- 
verted into  stays  and  supports  ;  and  in 

this  way.  with  four  feet  of  a  steel  wing 
driven  out  through  her  side,  she  contrived 

to  reach  St.  John's,  and,  going  on  dock, 
was  made  sound  again  with  iron  patches 

over  th-^se  dangerous  wounds.  This  was 

her  third  visit  to  St.  John's  in  distress, her 
first  ai)pearance  being  with  her  bows 
smashed  by  ice,  and  her  second  wnth 

broken  machinery.  After  her  third  mis- 
hap, she  was  sold  and  renamed  the  Xor- 

uiaii.  under  which  guise  she  showed  up 
last  summer — for  the  fourth  time — short 
of  coal. 

Perhaps  the  greatest  repair  jol)  ever 

undertaken  on  the  St.  John's  dock  was 
that  on  the  French  cable-ship  Ponycr 
CiKerticr.  She  was  driven  ashore  at  St. 

Pierre,  the  little  French  island  colony 

south  of  New'foundland,  in  the  winter  of 

1896;  and,  after  great  difficulty,  was  re- 
floated by  tugs  with  wrecking  gear  from 

St.  John's,  to  which  port  she  was  con- 
veyed for  repairs.  There  was  scarcely 

a  sound  plate  in  her  bottom ;  only  die 
inner  skin  formed  by  the  beds  of  the 
cable-tanks  enabled  her  to  float  at  all,  and 
she  and  the  tugs  had  to  skirt  the  coast, 
from  harbor  to  harbor,  to  get  her  to  this 
haven.  She  was  three  months  in  dock, 

was  thoroughly  renewed  in  every  dam- 
aged part,  and,  after  an  ex])cnditure  of 

almost  $80,000,  put  to  sea  again  to  re- 
sume her  work,  having  a  narrow  esca]:)C 

from  foundering  through  the  eruption 

of  Mont  Pelee,  at  St.  Pierre,  Mar- 

tinique, near  where  she  was  cable-repair- 
ing at  the  time. 

These  are  only  a  few  of  the  many 

"lame  ducks"  which  have  found  shelter 

and  recovery  in  St.  John's,  their  cases 
being  those  which  embody  the  most  in- 

teresting features.  The  temporary  repair 
of  shijjs  here  is  now  discouraged,  for 

tlie  dock  has  been  sold  lu'^  the  Govern- 
ment to  the  great  industrial  corporation, 



154 77//:"    TJiCllXIC.U.    IJ-ORLD 

the  Reid-Xcw  foundlaml  Company,  wliich 

has  equipped  it  willi  the  most  modern 

appHances  worked  by  electricity  or  ])neu- 
niatics.  Also,  the  providing  of  steel  shi])- 
plates    at    Sidney,    and    of    propellers, 

shafts,  and  castings  at  New  Glasgow, 

now  enables  the  fullest  permanent  treat- 
ment to  be  given  an  injured  steamship 

at  St.  John's  as  quickly  and  cheaply  as 
the  same  can  be  done  anywhere  else. 

The  Engine's  Song 
THROUGH  city  and  forest  and  field  and  glen, 

I  rush  with  the  roaring  train  ; 
}Ay  strength  is  the  strength  of  a  thousand  men; 

^ly  guide  is  my  master's  brain. 
I  l)orro\v  the  senses  of  him  within 

Who  watches  the  gleaming  line ; 
His  pulses  I  feel  through  my  frame  of  steel; 

His  courage  and  will  are  mine. 

I  hear,  as  I  swerve  on  the  upland  curve, 
The  echoing  hills  rejoice 

To  answer  the  knell  of  my  brazen  bell, 
The   laugh  of  my  giant  voice. 

And,  white  in  the  glare  of  the  golden  ray, 
Or  red  in  the   furnace  light, 

I\Iy  smoke  is  a  pillar  of  cloud  by  day, 
A  pillar  of  flame  by  night. 
— Arthur  Guiterman  in  Four-Track  Mczvs. 



ASSEMBLING  THE  PARTS  OF  THE  CHASSIS. 
Settiiiy  the  Motor  on  the  Fratnework. 

Through  An  Automobile  Factory 
The  Making  and  Assembling  of  a  Modern  Touring  Car 

By  DAY  ALLEN  WILLEY 

OF  the  hundreds  of  d
ifferent  in- 

dustries carried  on  in  the 

United  States,  it  is  a  question 

if  any  one  represents  a  greater 

variet}'  of  i)rocesses  and  requires  a 
greater  variety  of  raw  material  than  the 
manufacture  of  the  modern  touring  car. 
This  industry  has  been  compared  to  the 
making  of  the  orchnary  carriage ;  but,  in 
adthtion  to  the  woodwork,  the  upholstery, 

and  the  gear,  the  automobile  must  be 

fitted  with  its  engine,  transmission  sys- 
tem, controlling  mechanism,  and  tanks, 

all  of  which  are  absolutely  essential,  since 
the  automobile  without  the  engine  would 

he  like  the  play  of  "Hamlet"  with  Ham- 
let left  out.  In  fact,  the  number  of  min- 
ute parts  required  is  astonishing.  To  fit 

together  the  sections  of  a  large  stationary 

enguie,   or   even   the     locomotive     itself. 

needs  a  skill  which  is  acquired  only  by 

}ears  of  experience.  Therefore,  in  con- 
structing and  installing  the  mechanism 

of  the  touring  car.  it  is  evident  that  the 

machinist  nnist  be  an  expert  in  his  par- 
ticular line  :  l)ut  in  addition  to  the  serv- 

COVERING    A    TONNEAU    WITH    SHEET    ALUMINUM. (;.») 
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ices  of  the  ordinary  machinist,  those  of 
the  electrician  as  well  as  of  others  who 

are  specialists  in  their  particular  vocation, 
are  essential. 

In  the  construction  of  the  ordinary 

tourin,2^  car,  so  many  different  sets  of 
work  can  be  performed  at  the  same  time, 
that  if  a  large  manufacturer  had  an  order 
to  make  one  within  a  week,  he  could 

probably  execute  the  order  without  diffi- 

culty, including-  the  thorough  testing  of 
the  car  before  delivery,  for  the  principal 

feature  of  "auto"  building  is  in  the  prep- 
aration of  the  various  parts  for  as- 

sembling. 

Parts  of  the  Automobile 

For  the  purpose  of  study,  the  car  may 

be  divided   into  two  general  portions— 

Lining  a  Tonneau. 

that  is,  the  novice  would  separate  it  into 

the  "body"  and  what  he  would  call  the 
"gear."  The  expert,  however,  generally 
includes  under  the  term  "body"  the  part 
which  comprises  the  box  resting  im- 

mediately above  the  frame  of  the  gear, 
and  the  front  seats.  In  nearly  all  types, 

the  rear  seats,  as  is  well  known,  arc  sep- 
arate, so  that  they  can  be  detached  from 

the  box  wdien  desired.  They  really  form 

what  is  known  as  the  "tonneau,"  if  the 
car  is  provided  with  them.  To  the  ex- 

pert, the  gear  is  the  "chassis"  —  which means  not  only  the  wheels  and  axles,  and 
the  metal  framework  holding  them  in 
position,  but  the  propelling  mechanism 
and  in  fact  all  the  machinery  required. 

Consequently  the  workmen  on  the  auto- 
mobile may  be  divided  into  two  sets — 

those  who  complete  the  body  and  ton- 
neau, and  those  who  complete  the  chassis. 

The  first  set  are  further  divided  into  car- 
penters, upholsterers,  and  painters  ;  while 

the  chassis  makers  may  represent  a  dozen 
different  trades,  depending  upon  the 
style  of  car  on  wdiich  they  are  engaged. 

Since,  in  a  large  establishment,  the  vari- 
ous operations  are  carried  on  in  different 

departments,  all  portions  of  the  auto- 
mobile may  be  in  process  of  mamifacture 

at  the  same  time.  Hence  it  is  that  one 

of  these  vehicles  can  be  so  quickly  fin- 
ished ready  for  service. 

.As  in  other  lines    of    manufacturing, 

automobile  makers  frequently  avail  them- 
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fcclves  of  tlio  0])|)Oi"tunity  In  olilain  parts 
that  can  be  scoured  ready  made.  \u)i- 
example,  many  of  the  cyHiider  and  piston 
castings,  as  well  as  parts  of  brass  and 

akiminnm,  are  imported — especially  from 

h'rance,  where  a  s])ecialty  is  made  of 
hio-h-o^rade  work  of  this  class.  The  tires 
are  usually  purchased  finished  for  im- 

mediate use. 

Special  Machine  for  Boring  the  Aluminlm  Crank-Case  of  an  Engine 

Tubini^-  in  the  form  of  steel,  rubber, 
and  cop])er  is  used  in  large  quantities. 
Some  makers  buy  their  wheels  entirely 
finished,  as  well  as  radiators,  induction 

coils,  bearings  for  the  front  wheels,  steel 
balls  for  bearings,  springs,  spark  plugs, 

and  storage  batteries.  The  "raw  ma- 
terial," as  it  might  be  called,  embraces 

bar  iron  and  steel ;  aluminum,  brass,  and 

iron  in  sheets ;  a  great  variety  of  wood 
for  bodies ;  as  well  as 
leather,  cloth,  and  hair. 

The  Various  Shops 

Although  many  ])arts 
of  an  automobile  can  be 

bought  ready  made,  as 

intimated,  so  many  proc- 
esses are  required  that 

the  large  factory  is  usu- 
ally provided  with  a 

blacksmith  shop,  and  a 
machine  shop  containing 
lathes,  drilling  presses, 

milling-  machines,  plan- 
ers,      and       other       spe- 

cial apparatus  designed  for  rmishing- and 
litling  the  minute  pieces  which  go  to 
make  uf)  the  chassis.  Other  departments 
include  the  woodworking  shop,  where  the 
bodies  and  tonneaus  are  built;  the  paint 
shop  ;  .and  the  upholstering  room,  where 
the  padded  lining  and  cushions  are  made. 

If  we  were  to  follow  the  construction 

of  one  of  the  modern  touring"  cars  step 
In-  step,  it  would  be  neces- 

sary to  visit  the  wood- 
working- de])artment  and 

the  blacksmith  and  ma- 
chine shops,  to  study 

what  might  be  called  the 

preparatory  w^ork  —  the 
making  of  the  parts  from 
the  raw  material. 

The  Wood-work 

The  woodwork  of  an 

aut()mo])ile  recpiires  as 
skillful  artisans  as  those 

employed  on  landaus, 
liroughams,  a  n  d  other 

high-grade  carriages.  In 
the  framework  of  the 

tonneau,  aluminum  is  now  used  con- 
siderably, to  avoid  weight  as  nuich  as 

possible.  Some  of  the  French  cars  and 

models  of  the  Packard  design  have  ton- 
neaus composed  entirely  of  this  metal 

with  the  exception  of  the  upholstery ;  but 
in  the  majority  of  the  American  cars, 
wood  for  the  panels  is  utilized.  It  may 
I)e  umiecessary  to  say  that  the  material 
nnist   be   carefullv   seasoned,   since   it   is 

Testing  a  Storage  Battery  for  Ignition  Ai'Paratus. 
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BORING  A  TRANSMISSION  GEAR  CASE  TO  RECEIVE  THE  BALL-BEARINGS. 

required  to  be  l)ent  to  the  exact  shape 

of  the  model.  Nearly  all  lars:e  establish- 
ments have  a  special  plant  for  bending 

and  seasoning  the  wood.  The  leather  or 
cloth  used  for  covering  the  interior  of  the 
tonneau  is  generally  stuffed  with  hair,  the 
outside  being  fastened  to  the  wood  by 

means  of  upholstery  buttons  or  orna- 
mental screws. 

Setting   Up  a   4-Cylin-ber  Engine  for  a  Touring  Caf 

The  Motor  and  Attachments 

The  amount  of  work  required  in  build- 
ing and  putting  together  the  engine 

obviously  depends  upon  the  kind  used. 
In  many  of  the  ordinary  touring  cars,  a 

four-cylinder  engine  of  the  vertical  pat- 
tern is  employed,  the  pistons  having  a 

stroke  of  about  six  inches.  As  the  cyl- 
inders come  from  the  machine  shop,  they 

are  attached  to  the  crank-case  by  bolts. 
In  some  designs  the  crank-case  is  made 
in  two  pieces  for  the  sake  of  convenience, 
as.  in  case  of  repairs  or  for  inspection,  the 
case  can  then  be  quite  easily  removed. 
There  are  comparatively  few  parts  to  the 
engine  proper  when  contrasted  with  its 
connections,  but,  as  the  engine  is  one  of 
tlie  weightiest  parts  of  the  automobile. 
it  must  be  securely  fastened  together  and 

firmly  attached  to  the  framework.  Usu- 
ally it  is  set  vertically,  and  lengthwise 

to  the  framework,  being  mounted  as  far 
forward  as  possible  wdiile  still  allowing 
room  for  the  ventilator. 

The  most  delicate  processes  in  connec- 
tion with  automobile  making  are  the  ad- 

justment of  the  motor  attachments,  such 
as  the  spark  system,  the  commutator,  the 
carburetter,  and  the  wiring  and  piping 
which  are  essential  to  operate  them. 
Aarious  ignition  systems  are  utilized,  and 
opinions  differ  as  to  the  most  practical 

one ;  but  what  is  called  the  "jump  spark," 
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operated  by  means  of  the  electric  battery, 
is  preferred  by  many  manufacturers. 
The  spark  is  regulated  liy  a  lever,  the 
cells  of  the  battery  being  carried  in  the 

sometimes  five  leaves.  There  are  a  num- 
ber of  plants  in  the  United  States  which 

confine  themselves  exclusively  to  making 
automobile   frames,  and    which    furnish 

Attaching  Transmission  Gear  to  Rear  Axi.e  of 
Touring  Cau. 

box  of  the  car  in  any  convenient  space. 

Where  the  float-feed  carburetter  is  em- 

pioved,  it  is  governed  b}'  what  is  known 

as  a  "neetUe-valve"  working  in  connec- 
tion with  a  float  of  spun  copper.  The 

proper  adjustment  of  the  carburetter  is 

perhaps  the  nicest  point  in  the  making 

of  an  automobile,  as  its  proper  arrange- 
ment is  of  the  greatest  importance. 

Another  essential  attachment  to  the 

motor  is  the  lubrication  apparatus.  L'su- 
ally  the  oil  is  fed  by  a  sunple  plunger- 
pump  driven  by  means  of  a  worm  gear, 

the  latter  being  operated  by  the  com- 
mutator shaft.  As  the  modern  touring- 

car  is  used  frequently  ft)r  long-distance 
runs,  provision  is  made  for  an  ample 

supply  of  oil ;  and  the  reservoirs  contain 
from  two  quarts  to  a  gallon,  naturally 

depending  to  a  certain  extent  on  the  size 
of  the  automobile. 

The  framework  of  the  chassis  is  usu- 
ally composed  of  pressed  steel  of  a  high 

grade,  having  two  side  bars  and  at  least 
four  cross  bars,  the  sections  being  fas- 

tened by  heavy  rivets.  Since  this  frame- 
work supports  most  of  the  weight  repre- 

sented bv  the  touring  car  and  its  occu- 

pants, special  care  is  taken  in  its  manu- 
facture. Another  item  rec|uiring  close 

attention  is  the  construction  of  the 

spring,  which  consists  of  three,  four,  or 

them  to  touring  car  maimfacturers  ready 
for  the  transmission  gear,  the  motor,  and 
the  other  parts.  The  transmission  gear 
is  generally  attached  to  the  rear  axle 

separately  from  the  balance  of  the  me- 
chanism, so  that  when  the  rear  wheels 

and  axle  are  connected  with  the  balance 

of  the  automobile  this  portion  is  practi- 
cally ready  for  service. 

Assembling  the  Chassis 

Reall_\-.the  chassis  of  the  ordinary  tour- 
ing car  is  assembled  in  two  operations. 

Adjusting  Parts  of  the  Careuretter,  and 
"Setting  the  Si'ark." 
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COMPLETE  CHASSIS  OF  PACKARD  TYPE  OF  TOURING  CAR. 

First  comes  the  installation  of  the  engine 

and  its  direct  attachments,  and  the  con- 
nection of  the  transmission  gear  to  the 

Making  Shop  Test  of  Motor  and  Other 
Running  Parts. 

rear  axle.  With  this  operation  com- 
])leted,  the  next  step  is  to  complete  the 

equipment  of  the  chassis,  which  is  usu- 
ally done  in  a  special  department.  The 

motor  is  swung  into  its  proper  position 
on  the  framework  by  means  of  hand  or 
power  cranes,  and  is  bolted  to  its  bed. 
Then  the  levers  are  set  in  place  and  the 
wheels  slipped  upon  the  axles.  With  a 
little  brazing  and  wire  connecting,  the 
mechanism  of  the  automobile  is  com- 

pleted. Tests 

The  machinery  is  now  ready  for  a 
service  test,  for,  before  being  sold,  it  is 
fitted  to  an  old  body  and  run  perhaps  50 
or  100  miles  over  the  highways,  in  order 
to  make  sure  that  every  jiortion  of  the 

apparatus  is  in  good  condition.  At  the 

end  of  the  run,  it  is  given  another  in- 
spection and  any  necessary  alterations 

are  made.  Thereupon,  finally,  it  is  fitted 
with  the  body  constructed  for  it. 

The  road  trial,  however,  is  but  one  of 

several  tests  which  are  given  the  ma- 
chinery. For  example,  the  engine  is 

sul)mitted  to  a  test  before  being  placed 
on  the  framework.  Tt  is  operated  for 
several  hours,  beginning  with  a  small 
load,  which  is  gradually  increased  until 

the   maximum   horse-power   which    it   is 
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intended  to  develop  is  reached.  It  mav 
be  said  that  the  performance  of  a  20-  or 
22-horse-po\ver  engine  is  considered  sat- 

isfactor\-  when  it  develops  its  highest 
power  at  a  speed  ranging  from  800  to 
(joo  revolutions  per  minute.  The  test 
is  usually  made  by  connecting  the  engine 

to  an  electric  generating  unit  or  by  at- 

taching to  it  a  "])rony"  brake. 
As  the  different  parts  of  the  modern 

automobile  can  be  manufactured  simul- 
taneously in  large  ])lants,  a  stock  of  the 

various  sections  is  made  up  in  advance 

and  stored  away,  so  that  when  the  "busv 
season"  arrives  the  company  has  so  much 
hnished  material  wliich  it  is  necessary 
only   to   assemble    lu    make    practically 
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Painting  and  Finishing  Body  of  Touring  Car. 

ready  for  sale.  Tn  this  way  the  output 
of  a  i)lant  may  be  double  its  ordinary 
])r()ductive  capacity.  _ 

"I'll  Do  What  I  Can" 

"\y7HO  takes  for  his  motto  "Fll  do  what  I  can." 
''       Sliall  better  the  world  as  he  goes  down  life's  hill 

The  willing  young  heart  makes  the  capable  man, 
And  who  does  what  he  can,  oft  can  do  what  he  will. 

There's  strength  in  the  impulse  to  help  things  along; 
And  forces  undreamed  of  will  come  to  the  aid 

Of  one  who,  tho'  weak,  yet  believes  he  is  strong, 
And  offers  himself  to  the  task  unafraid. 

'"I'll  (In  what  1  can"  is  a  challenge  to  fate, 
And  fate  must  succuml)  when  it's  put  to  the  test ; 

A  heart  that  is  willing  to  labor  and  wait, 
In  its  tussle  with  life  ever  comes  out  the  best; 

It  puts  the  blue  imps  of  depression  to  rout 

And  makes  many  difficult  problems  seem  plain  ; 
It  mounts  over  obstacles,  dissipates  doubt. 

And  unravels  kinks  in  life's  curious  chain. 

"I'll  do  what  I  can"  keeps  the  progress  machine 
In  good  working  order  as  centuries  roll; 

And  civilization  would  perish,  I  ween. 

Were  not  those  words  written  on  many  a  soul. 

They  fell  the  great  forests,  they  furrow  the  soil, 
They  seek  new  inventions  to  benefit  man. 

They  fear  no  exertion,  make  pastime  of  toil — • 

Oh,  great  is  earth's  debt  to  "  I'll  do  what  T  can," 
—  KU..\    WUKKI.KK    W'll.iOX. 



Drafting  Room  Organization 
Outline  of  a  Drafting  System  for  Standard  Manufacturing 

By  ALBERT  T.  HEMINGWAY 

IT  is  always  of  interest  to  ni
anufact- 

uriii!^-  ciii;iiK'crs  when  anything  ad- 

(h'tional  to  the  subject  of  systematic 
commercial  drawing  is  brought  to 

their  attention.  The  development  of  a 
universal  drawing  process  or  system 

sufficiently  general  to  meet  all  practical 
neetls  of  manufacturing  concerns,  will 

likely  come  about  at  some  future  time, 

and  this  may  form  j^art  of  the  engineer- 
ing curriculum  in  schools  and  colleges, 

much  the  same  as  bookkeeping  has  been 

taught  in  commercial  colleges  for  years. 

The  present  is  a  period  of  standard 
manufacturing,  and  the  tendency  toward 
standardization  is  naturally  growing, 

thereby  creating  a  demand  for  different 
methods  from  those  employed  where  the 
articles  of  manufacture  were  unsettled 

and  undergoing  ceaseless  and  uncertain 

changes.      Tt  is  of  course  true  that  im- 

Cabinet  Set  Forming  Portion  of  Part  Drawing  System. 
Comprises,  in  the  upper  part,  a  card  index;  and  in  the  lower  part,  a  bound 

bUie-print  file  containing  records  and  drawings  of 
finished  material  or  parts. 

prov-ements  in  standard  lines  of  manu- 
facture will  be  continually  required,  but 

these  changes  take  the  form  of  revisions, 
to  a  greater  or  less  extent,  of  designs  that 
previously  have  been  reduced  to  a  fairly 
definite  basis.  The  drawing  oflfice  is 
where  things  are  built  on  paper,  and  it 
is  subject  to  a  change  of  methods  when 
approaching  standard  manufacturing  as 

much  as  are  the  factory  departments  do- 
ing actual  construction  work. 

To  illustrate — the  following  list  brings 
out  a  few  of  the  essential  features  that 

usually  appear  for  consideration  in  con- 
ducting a  drawing  office  for  developing 

specialized  products : 
1.  The  desirability  of  one  uniform  size  of 

drawing  sheet   for  all   drawings. 
2.  The  necessity  of  drawing  parts  independ- 

ently  of   any   mechanism   to   w'hich   they   may 
belong,   for  the  reason  that  any  part  is  likely 
to  be  found  available  for  use  in  the  manufact- 

ure   of   a   number   of    different 
mechanisms. 

3.  The  necessity  of  knowing 
and  being  able  to  identify  all 
parts  by  symbols. 

4.  A  suitable  system  of  draw- 

ing parts. 
5.  The  necessity  of  classify- 

ing parts  into  groups  or  col- 
lections and  grading  them  ac- 
cording to  the  primary  opera- 

tions that  are  required  in  form- 
ing them,  or  according  to  their 

elementary  nomenclature  or 
design. 

6.  As  parts  and  construction- al \iews  cannot  be  shown  on 
the  same  drawing,  some  means 
must  be  employed  by  draftsmen 
to  specify  and  identify  the  parts 
that  are  involved  in  a  general drawing. 

7.  Once  typical  general  draw- 
ings have  been  made,  how  is  it 

possible  to  avoid  the  delay  and 

expense  that  are  inevitably  at- 
tached to  redrawing  practically 

the  same  thing  for  the  many 
modifications  arising  from  time 
to  time? 
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Standard  inannfaciurini;-  iiia\-  be 

looked  iipt)ii  as  difTerini;^-  from  siiecial  or 
miscellaneous  manufacturing-  inasnuich 
as,  under  the  former,  parts  lake  a  system- 

T 

^ 

NAMES 

^ ^ ^ 

Section  of  Cabinet  Set  for  Finished  Prodccts. 
Contains  material  record  list  cards  arranged  alphabetically 

under  names  of  mechanism,  general  view   drawing 
numbers,  and  telegraph  code  for  draw- 

ing oflBce  reference. 

atic  course  from  one  set  of  machines 

to  another  until  they  finally  become  fin- 
ished material. 

Part  and  General  Drawings 

The  work  of  constructing-  or  assem- 
bling the  various  parts  to  form  a  finished 

product,  involves  an  entirely  separate  of- 
fice. General  drawings  are  of  service 

principall}'  where  assembling  is  done, 
while  the  part-producing  departments,  on 
the  other  hand,  require  but  those  draw- 

ings that  give  working  dimensions  of 
parts.  It  is  therefore  seen,  that,  so  far 
as  the  uses  of  drawings  are  concerned, 
there  is  no  occasion  for  showing  parts 
associated  with  the  finished  mechanism, 

even  were  it  possible  to  do  so.  More- 
over, the  fact  that  any  single  part  may 

be  found  available  in  a  variety  of  places, 

suggests  the  principle  of  showing  parts 
collectively  as  a  body  of  things  having 
individual  entity;  and.  if  they  are  to  be 
thought  of  as  associated  in  some  manner, 
it  seems  preferable  to  regard  them  as 
members  of  some  group  or  collection. 

\\diere  numerous  parts  are  involved, 

the  idea  of  drawing  each  of  them  sep- 
aratelv  on  an  independent  sheet — which 

is  a  very  general  practice — incurs  the  dis- 

advantage of  a  great  collection  of  sm.all 
sheets:  whereas.  l)v  the  use  of  a  no  less 
convenient  but  larger  sheet,  their  number 
may  be  materially  reduced  by  placing 
five  to  seven  or  more  part  views  on  the 
one  drawing,  arranging  them,  of  course, 
according  to  their  respective  groups. 

One  uniform  size  of  drawing  sheet  can 
l)e  used,  which  is  of  great  advantage  in 

filing  and  binding  l)lue-])rints  for  circula- tion. 

Symbols 

Svml)ols  for  parts  usually  take  the 
form  of  numbers,  with  characters  or  let- 

ters annexed  which  signify  the  associa- 
tion of  the  parts.  Each  and  every  ])art 

is  numbered  in  numerical  sequence  ;  and 
in  the  ])resent  instance.  letters  may  be 
annexed  which  signify  the  group  of 
which  the  part  is  a  member,  and  the 
groups  established  according  to  the  basic 
operations  by  which  they  are  first 
formed.  This  is  illustrated  by  the  fol- 

lowing list : 

Cast  !Metal  Parts. — Group  Symhoh  A. 

All  parts  originally  formed  by  moulding-   or 
casting,  and  which  are  not  magnets. 

Trimmer  and  Punch-Press. 

One  advantage  in  employing  a  single  standard  size  of  sheet 
for  part  drawings  is  that  the  blue-prints    can  be 

machine-trimmed  by  a  lightly  constructed 
punch-press,  which  at  the  same  time  will 

pierce   the   holes  for  binding. 

Sheet  Metal  Parts,  DIE-FoR^rEP.  etc.— 
Group  Symbol,  B. 

All  parts  originally  formed  from  sheet  metal 

by  puncturing,  shearing,  spinning,  stamping, 
etc.,  and  which  are  not  magnets. 

^Machine-Fokmed  Vxris.— Group  Symbol,  C. 

All  metal  parts  machine-formed  in  lathes, 

shapers,  milling  machines,  screw  machines, 
threading    and    tapping    machines,    etc.,    such 
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parts  being  made  from  raw  material  in  tlic 

shape  of  rods,  bars,  tnbes,  plates,  etc.,  and 
which   are  not  magnets. 

M.VGNETS. — Group   Symbol.  D. 

Cores  of  electro-magnets,  armatures,  pole- 

pieces,  and  shoes,  frames,  permanent  magnets, 
shells,  j'okes,  etc. 

lNSfL.\TOKS. — Group  Symbol,  II. 
Tubes,     strips,     bushings,     collars,     handles. 

which   arc    compound    parts,   being   purchased, 
not  manufactured. 

The  above  classitication  enables  an  in- 

telligent analysis  of  the  parts  to  l)e  made, 

])lacing  them  in  tlieir  respective  group 

order  according  to  the  directions  or  codi- 
fications given. 

BLANK  MANUFACTURING  COMPANY 

J 
Icnobs,  etc.,  of  porcelain,  glass,  rub- 

ber, fiber,  wood,  paper ;  fabrics  or 
parts  made  of  other  material  for 
insulating  purposes. 

Coii.s. — Group   Symbol,  f. 
Electro-magnet  coils,  resistance 

coils,  condenser  coils,  or  current- 
carrying  coils  of  any  nature ;  to 
comprise  only  the  coil  governed  by 
its  winding  measurements,  size  of 
wire,  number  of  turns,  resistance, 
grade  of  insulation,  and  material 
wire   is   made   of. 
Forged  or  Wrought  P.\rts. — 

Group  Symbol,  G. 
.All  parts  such  as  hooks,  rivets, 

rings,     wMre     springs,     which     are 
made     of    wire    and    which    are 

not    resistance    coils ;    supports,    brackets,    fix- 
tures,   and   all   such   parts,    which     are    hand- 

formed,    forged,    or   wrought,    and    which    are 
not  magnets. 

WooDEX   P.VRTS. — Group  Symbol,  H. 
All  wooden  parts  such  as  strips,  pins, 

blocks,  bases,  moulding,  ornaments,  knobs,  and 
brackets,  wdiich  are  not  used  for  insulating 
purposes. 
Compound  Parts. — Group  Symbol,  J. 
All  parts  consisting  of  more  than  one  mem- 

ber, where  it  is  necessary  to  join  them  to  pro- 
duce the  part  as  completed  material  ready  for 

assembling. 
PuRCH.vsED  Articles. — Group  Symbol,  K. 
\\\  articles  such  as  locks,  door  or  drawer 

knobs,    fixtures,    receptacles,    and    ornaments, 

Dkt.ul  ok  Blue-Print  Binder  Designed  fok  Part 
Drawing  System. 

The  binding  clasp  is  independent  of  the  covers,  whicli  are  hinged  and 
can  be  opened  clear  back,  allowing  free  access  to  tiie  P"nfs.     Any 

print  can  l>e  removed  or  inserted  at  any  point,  and  the  binder 
conveniently  rejoined  by  use  of  a    combination 

key  and  guide. 

The  drawings  of  each  set  exhibit  a 

convenient  num])er  of  jiart  views,  and 

the  title  of  each  sheet  indicates  the  name 

and  group  of  the  parts  it  contains.  The 
sheets  are  numbered  serially,  beginning 

each  set  with  Xo.  i,  the  number  increas- 

ing bv  one  for  each  successive  addition. 

If,  for  illustration,  the  number  portion 

of  a'  part  symbol  is  ̂ 68,  then,  in  order 
to  signify  its  groups  and  still  more  its 

drawing,  we  might  write  368A3,  which 
means  that  the  part  belongs  to  the  A 

grotip  (Cast  Metal  Parts),  and  is  shown 
on  the  third  drawing  of  the  series. 
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Material  Lists 

Where  articles  of  manufacture  are  re- 
peatedly reproduced,  as  is  the  case  in 

standard  manufacturing^,  and  where,  as 

often  occurs,  they  arc,  for  various  rea- 
sons, not  made  in  all  cases  just  exactly 

alike,  there  is  involved  the  question  as 
to  how  far  the  reproduction  of  general 

view  drawings  should  be  carried.  A  rec- 
ord at  least  is  necessary  of  each  article, 

just  as  it  is  built.  The  old  and  familiar  but 
serviceable  plan  of  employing  material 
lists,  developed  through  the  use  of  part 

symbols,  etc.,  serves  admirably  in  com- 
bination with  a  typical  or  master  draw- 

ing. Such  lists  enumerate  the  various 
parts  used  in  each  mechanism  ;  and  when 
the  construction  changes,  it  must  occur 
through  a  change  in  the  combination  of 
parts.  Therefore,  when  the  parts  are 
enumerated  there  can  be  no  mistake 
about  the  construction.  To  illustrate  the 

use  of  such  lists,  let  us  assume  the  in- 
stance of  a  switch  which  is  represented 

bv  a  general  drawing  and  called  the  "No. 
13  Switch."  Occasion  later  arises  for  a 
modification,  say  in  the  distance  between 

stud  centers.  This  will  require  a  differ- 
ent blade,  which  is  practically  the  only 

difference  between  the  switches.  The 

material  record  list  shown  in  the  accom- 

panving  illustration  fully  serves  the  pur- 
pose, as  it  reveals  and  identifies  the  com- 

ponent parts   which,   accompanied   with 

a     master     drawing,     furnish     complete 
manufacturing  data. 

The    "Material    Specification"   portion 
of  the  record  card  is  in  form  a  duplicate 

MATERIAL    RECORD 

LIST QRWJG  [sjg.   

MASTER    riRVGMO.^Tr 

Description:  ^-tvih  jiA^Ktik  1^  if^:,hjx,.:^i^^ 

R  EPLACES:  tJki'Vvo  -J  >w,:ccdL. ,  t^ o-h  -''^^'^ 

Similar  TO"  Voi^  jt..„:dxt-,cLn-a/.»*^a,'Ko6Ti 

MATERIAL  SPECIFICATION   
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of  the  material  list  appearing  in  general 

drawings,  being  used  for  the  same  pur- 
pose— that  of  identifying  the  parts  in- 

volved in  a  convenient  tabulation. 



'iitlij 

\»-n 

^9  i 
7    i 

z 
n a! 

H 
C C 

Z 

lU 

X a 

tn 

S 
< JS 

^ 3 ° 
w OJ 

Z 
J3 

w e 
J 

<a 

3 
H 
w w 
H 1 
Z 

0) 

o c 
o C3 

2 

(zes) 



MOUNT  JEFFERSON,  OREGON. 

Situated  75  miles  southeast  ot  Portland.— One  of  the  peaks  of  the  Cascade  Range.— Height,  10,200  feet. 

Our  Volcanoes 

Are  They  Still  To  Be  Feared? 

By  JOHN  ELFRETH  WATKINS 

THAT  forecastin
g  of  volcanic 

eruptions  will  soon  become  an 
exact  science,  savants  are  now 

promising  the  people  of  the 
earth.  Such  a  consummation  were  de- 

voutly to  be  wished,  indeed.  Timely 

warnings,  admitting  of  a  general  exodus 
from  such  localities  as  the  cities  in  the 

shadow  of  Mont  Pelee  or  Mount  Vesu- 

vius, would  be  worth  centuries  of  world- 
wide preparatory  research. 

I'^or  forty  years  there  has  been  a  seis- 
mic observatory  near  the  crater  of  \'esu- 

vius ;  and  since  1892  the  French  have 
maintained  a  similar  station  on  !Mont 

Pelee,  in  the  West  Indian  island  of  ]\Iar- 
tinique.  It  is  true  that  this  latter  institu- 

tion was  of  little  practical  benefit  at  the 
time  of  the  outburst  of  1902.  In  a 

former  article,  "Our  Earthquake  Sur- 
vey"  (see  The  Technical  World  for 

]\Iarch,  page  36),  were  described  the 
seismographs  lately  distributed  over  our 

domain  by  the  Government.  These  deli- 
cate instruments  are  of  as  great  value 

in  the  study  of  volcanoes  as  in  that  of 

earthquakes.  These  two  dreadful  phe- 
nomena are,  indeed,  so  closely  interre- 

lated that  science  hesitates  as  to  which 
is  the  cause  and  which  the  effect.  Great 

volcanic  outbursts,  however,  are  gen- 
erally preceded  by  slight  earth  tremors 

readily  detected  and  recorded  by  seismo- 

graphs. The  Government  having  installed  all 
of  the  tools  essential  to  the  forecasting 
of  volcanic  eruptions,  the  next  question 
to  be  considered  is  the  probability  of  such 
catastrophes  within  our  territory.  As 
explained  in  the  article  referred  to,  our 
seismographs  are  in  place  in  government 
observatories  situated  in  the  District  of 

(169) 
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SUMMIT  OF  MOUNT  HOOD.  OREGON. 

Height.  U.'.iIM  feet.— This  peak,  visible  from  the  citj-  of  Portland,  from  which  it  lies  far  to  the  east,  is  one  of  the  most 
celebrated  summits  of  the  Cascade  Range. 

Columbia.  Alaryland.  Kansas,  Alaska. 
Porto  Rico.  Hawaii,  and  the  Philippine 
Islands.  Our  continental  domain  lies 

within  the  very  center  of  the  earth's  great volcanic  belt,  which  is  distributed  to  our 
north  as  well  as  to  our  south. 

"Are  we  especially  favored  by  Provi- 

dence, or  is  our  time  yet  to  come?"  This 
is  the  question  which  the  writer  has  late- 

ly passed  about  among  our  great  corps 
of  official  geologists. 

Earth's  Fire  Belt 

Lying  dormant  along  our  western 
coast  are  many  volcanoes,  forming  the 

center  of  a  great  volcanic  belt  which  be- 
gins at  Tierra  del  Fuego,  creeps  upward 

along  the  western  coast  of  South  Ameri- 
ca, through  Central  America,  and  into 

Mexico,  where  it  broadens  so  as  to  cover 
our  Pacific  coast  ranges.  Thence  it 

ascends  along  the  shore  of  British  Co- 
lumbia, skirting  Alaska,  and  passing  over 

Bering  Sea  to  descend  along  the  Oriental 

coastline  of  the  Pacific  and  its  outlying- 
fringe  of  islands,  through  Japan  and  the 
Philippines  to  the  more  southerly  islands 

of  the  Malaysian,  Australasian. and  Poly- 
nesian archipelagoes.  The  volcanoes  of 

the  West  Indies  are  offshoots  from  this 

great  chain  of  fire,  which  embraces  also 

the  craters  rising  from  the  bed  of  the 
mid-Pacific.  In  the  West  Indies,  in 
Alaska,  in  the  Philippines,  cones  strung 
on  this  long  string  are  breathing  fire ; 

but  within  Uncle  Sam's  domain  a  peace- 
ful quiescence  obtains,  and  why? 

Is  the  United  States  Exposed? 

"There  is  a  possibility  that  our  vol- 
canoes will  again  become  active,  but  the 

probability  is  slight  in  the  light  of 

science,"  said  Geologist  J.  S.  Diller,  of 
the  United  States  Geological  Survey.  Of 

course  we  cannot  predict  such  ])henom- 
ena,  for  it  must  be  remembered  tiiat 

previous  to  the  year  63  A.  D.,  Vesuvius 
w^as  not  recognized  by  the  Greeks  and 
Romans  as  an  active  volcano.  The  sum- 

mit was  then  a  large  crater,  for  centuries 
looked  upon  as  extinct.  Disturbances, 
however,  were  renewed,  culminating  in 
the  historic  disaster  of  the  year  79.  which 
destroyed  Herculaneum  and  Pompeii. 

"There  is  now  some  volcanic  activity 

in  the  United  States  proper,"  added  Mr. 
Diller.  "Close  to  and  at  the  southern 
edge  of  Lassen  Peak,  California,  there 

is  a  spot  known  as  Bumpus'  Hill.  It 
emits  hot.  sulphurous  gases,  which  in 
l)laces  bubble  up  through  boiling  mud 
pools.    A  short  distance  east  of  the  same 
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locality  there  is  another  small,  boiline: 
mud  lake.  Once  there  was  great  seismic 

activity  in  the  large  volcanic  field  stretch- 
ing from  Yellowstone  Park  to  Mount 

Rainier,  and  embracing  large  parts  of 

Washington,  Oregon,  Idaho,  and  Cali- 
fornia. This  field  was  particularly  active 

during  the  Miocene  period,  but  this  was 
many  thousands  of  years  ago.  From 
that  time  the  activity  has  been  gradually 
diminishing,  and  probably  ceased  only 
within  the  past  two  centuries.  Generally, 
volcanic  action  wears  itself  out,  but  it  not 

in  frequently  hap])ens  that  it  repeats  it- 

self." 
\\'ithin  our  continental  don-.ain,  ac- 

cording to  Prof.  I.  C.  Russell,  who  care- 
fully studied  the  Martini([ue  catastrophe, 

tliere  are  numerous  craters  still  steaming. 
Mount  Hood,  which  bears  to  Portland, 

Oregon,  the  same  relation  which  Ve- 
suvius bears  to  Naples,  has  lately  been 

observed  to  be  dotted  at  the  top  with 
steaming  jets  and  other  openings,  the 

sulphurous  fumes  from  which  are  some- 
times so  strong  as  to  be  overpowering, 

while  able  to  discolor  silver  at  a  distance 

of  half  a  mile  from  where  they  issue. 
Clouds  frequently  collect  in  the  shelter 

of  Mount  Hood's  majestic  peak;  and 
from  time  to  time  these  give  rise  to  fear 
of  an  eruption.  But  no  such  event  has 

taken  place  at  its  crater  within  the  mem- 
ory of  man. 

In  California  there  arc  signs  of  linger- 
ing volcanic  life.  In  the  center  of  Mono 

\'alley,  at  the  eastern  base  of  the  Sierra 
Nevada,  lies  Mono  Lake,  a  body  of  in- 

tensely alkaline  water.  In  this  lake  are 

two  islands,  on  the  larger  of  which — a 
volcanic  crater — hot  springs  bubble  up, 
while  many  orifices  exhale  hot  vapors. 

These  phenomena  are  remnants  of  vol- 
canic energy.  The  smaller  island  is  a 

partially  submerged  crater  which  bears 
evidences  of  having  been  in  eruption  at 
a  recent  date.  To  the  south  of  the  lake 

rises  a  range  of  volcanoes,  known  as  the 

Afono  Craters — more  than  twenty  in 
number. 

Mount  Rainier,  the  best  specimen  of  a 
single  peak  within  the  United  States 

proper,  which  rises  practically  from  sea- 
level   near   Tacoma,   is   a   volcano   more 

CRATER  I.aKi-,,  uKEGON  NATIONAL  PARK. 
This  remarkable  sheet  of  water,  0  miles  long  by  5  miles  wide,  and  nearly  2,000  feet  deep,  lies  at  an  elevation  of  6,238  feet 

in  the  crater  of  an  extinct  volcano.      Its  shore-line  consists  of  almost  perpendicular  cliffs  1,500  to  2,200  feet  high, 
from  whose  crest-line  there  is  a  descent  away  from  the  lake  on  all  sides.    The  lake  is  fed  by  springs  and 

has  no  visible  outlet.    Near  its  western  side,  a  basaltic  cone  projects  from  the  surface  as  an  island. 
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probably  dormant  than  dead.  Geologist 
F.  M.  Emmons,  of  the  United  States 

Geological  Survey,  says  that  when  he 
climbed  it  in  TS77  he  found  upon  it  evi- 

dences of  internal  heat  at  no  great  depth 

themselves.  These  same  phenomena  were 
observed  by  Mr.  E.  C.  Smith,  who  took 
a  daring  party  to  the  summit  in  1893. 

A  French  Canadian  told  Mr.  Emmons 

that   Mount   St.   Helen's  in  Washinsfton 

MONT  PELKE  IN  ERUPTION. 

This  view  from  Martinique.  French  West  Indies,  was  taken  in  June.  1902,  some  weeks  after  tlie  outburst  of  tlie  preceding 
month  which  destroyed  the  capital  city,  St.  Pierre.     It  graphically  portrays  the  tremendous  power  and  awful 

grandeur  of  the  pent-up  forces  which  from  time  to  time  have  altered  the  configuration  of  the  island. 

below  the  surface.  He  saw  issuing  count- 
less jets  of  steam  and  gas,  varying  in  size 

from  a  pin-head  to  an  inch  in  diameter, 

all  coming  out  of  the  crater's  rim.  Xear these  the  ice  was  melted  so  as  to  form 

hollow  caverns  large  enough  for  himself 
and  his   companion  to   enter  and  warm 

State,  sixty  miles  north  of  Mount  Hood, 
was  in  active  eruption  during  the  winter 

of  1841-42,  and  that  the  light  from  its 
crater  was  then  so  intense  that  at  a  dis- 

tance of  twenty  miles  one  could  see  to 
pick  up  a  pin  in  the  grass  at  midnight. 
With  the  aid  of  his  field  glass.  Mr.  Em- 
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inons  distinguished  the  apparent  track 
of  a  lava  How  which  had  cut  its  way 
throuii:h  many  miles  of  the  forest  on  the 
mountain  side.  Lava  has  flowed  nor.h 

for  twenty  miles,  and  in  somo  places  has 
passed  throu.G^h  forests  of  fir,  coilingf 

about  larq^e  trees  and  taking'  exact  casts 
of  their  charred  trunks. 

Mount  Baker,  in  the  State  of  Wash- 
ington, the  most  northerly  volcano  in  the 

United  States  proper,  was  in  eruption  in 

1843,  according  to  the  testimony  of  na- 
tives, as  well  as  of  officers  of  the  Hudson 

Bay  Company.  In  that  same  year,  Mount 

St.  Helen's  is  said  to  have  been  in  erup- 
tion again,  covering  the  whole  of  the 

neighboring  country  with  ashes.  The 
Skagit  river,  near  by,  was  obstructed,  and 
all  of  the  fish  therein  are  said  to  have 

died.  Indeed,  as  one  contemporary  puts 

it,  "the  country  Avas  on  fire  for  miles 

around." 
Blount  Adams,  near  ]\Iount  St. 

Helen's,  in  Washington,  is  another  of  our 
great  volcanoes,  but  it  has  not  been  in 
eruption  within  historic  times.  Mount 

Pitt,  in  southern  Oregon,  bears  the  rem- 
nant of  a  crater  at  its  snow-covered  sum- 
mit, and  has  openings  at  its  sides  from 

which  lava  has  flowed  in  vears  past.  The 
Three  Sisters  and  Mount  Jefferson,  to 

the  north  of  Mount  Pitt,  are  ancient  vol- 
canoes ;  while  Mount  Mazama,  also  in 

Oregon,  bears  in  its  burned-out  funnel 
Crater  Lake,  a  cavity  six  miles  in  di- 

ameter, filled  with  water  1,975  feet  deep 

and  6,239  ̂ 6ct  above  sea-level.  This  lake 
is  surrounded  by  nearly  vertical  walls, 
in  some  places  2,200  feet  high,  making 
the  great  cavity  from  rim  to  bottom  more 
than  4.000  feet  deep. 

The  Cinder  Cone,  a  volcano  ten  miles 
northeast  of  Lassen  Peak,  California,  is 
said  to  have  been  in  eruption  as  late  as 

January,  1850;  but  Geologist  Diller  has 
made  an  investigation  of  this  crater 
which  proves  to  his  satisfaction  that  its 
latest  outbreak  was  before  the  beginning 
of  the  nineteenth  century. 

]\Iount  Shasta,  the  great  volcano  of 
northern  California,  is  known  to  have 

been  alive  300  years  ago.  During  one 
of  its  eruptions  it  sent  forth  a  great  lava 
stream  in  two  branches.  One  of  these 

was  twelve  miles  in  length.  The  other 
entered  the  canyon  of  the   Sacramento 
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river,  and  extended  for  a  distance  of  fifty 

miles  before  cooliiiiT.  This  flood  of  lava 

displaced  the  river,  but  the  latter  has  par- 
tially refilled  its  ancient  channel. 

of  vears  ago.  flooded  the  now  low  and 
arid  valleys  of  Utah. 

In  Nevada,  twenty-two  miles  south  of 

W'adsworth,  are   remnants  of  volcanoes 

ON  A  CRATER'S  BRINK. 

Fascinated  by  the  wild  and  awful  grandeur  of  the  sight,  men  will  risk  their  lives  to  gaze  into  the  frightful  
depths. 

In  southeastern  Idaho  there  are  two 
or  three  small,  extinct  craters.  In  Utah, 

125  miles  south  of  Salt  Lake  City,  there 
are  several  others  that  once  burst  from 

the  bottom  of  Lake  Bonneville,  which, 

during  the  Pleistocene  period,  thousands 

in  the  form  of  extinct  craters  filled  with 

a  strongly  alkaline  water  still  bubbling 
from  some  mysterious  source  in  the 

bowels  of  the  earth.  These  are  known 

as  the  "Soda  lakes." The  volcanic  chain  shows  itself  in  New 
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THE  CINDER  CONE.  CALIFORNIA. 

Situated  near  Lassen  Peak  in  the  northeastern  part  of  the  State. — It  is  said  to  have  been  in  eruption  in  1850. 

Mexico  at  Mount  Taylor,  and  in  Arizona 
at  San  Francisco  Mountain,  both  of  these 

volcanoes,  however,  being'  long  extinct. 
In  Central  America  twelve  were  said 

to  be  active  in  1902,  while  nineteen  others 
were  reported  as  in  quiet  eruption.  In 
Mexico  there  were  outbursts  that  year, 

simultaneous  with  the  Martinique  dis- 
aster. In  Ala.ska,  according  to  Geologist 

Becker,  forty  volcanoes  have  been  in 
eruption  within  historic  times. 

Activity  in  Alaska 

Twenty-five  of  the  Aleutian  Islands, 
stretching  well  across  the  Pacific  on  the 
southern  border  of  Bering  Sea.  now  show 
signs  of  activity  in  their  craters.  Mount 
Wrangell,  Alaska,  was  in  eruption  in 
1 8 19,  and  still  sends  forth  a  column  of 
steam.      Iliamna.   on   the   west  coast   of 

Cook's  Inlet,  awakened  from  a  period  of 
repose  in   1778,  and  has  since  kept  in  a 

Crater  of  Taal. 

This  volcano,  formerly  of  great  height,   but  reduced  by 
eruption  to  an  altitude  of  about  900  feet,  rises  as  an 

island  from  the  center  of  Laguna  de  Taal,  34  miles 
south  of  Manila,  Luz6n.     Its  crater,  about  two 

miles  wide,  contains  several  lakes  of  molten 
matter  displaying  most  wonderful 

changes  of  coloring 
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state  of  mild  activity.  Within  the  past 
thirteen  years,  this  volcanic  peak  has  heen 
known  to  kill  timber  ()\-cr  hundreds  of 
square  miles. 

Mount  St.  Au£2:nstine.  another  of  Uncle 

Sam's  volcanoes  on  Cook's  Inlet,  went 
into  violent  eruption  in  October,  1883, 
causing   a   tidal   wave   thirty    feet   high, 

modern  volcanoes  when  he  put  the 
Hawaiian  Islands  under  bis  flag.  Kilauea 
is  the  greatest  active  volcano  in  the  world, 
and  its  fiery  lakes  are  among  the  modern 
wonders  of  the  world.  This  great  vol- 

cano is  in  constant  activity,  and  it  is  but 
one  of  many  scattered  among  the 

_^.  Hawaiian  group.     Active  volcanoes  are 

MOUNT  SHASTA. 

A  volcano  of  northern  California,  said  to  have  been  in  eruption  three  centuries  ago.  — Height,  U,H80  feet,  one  of  the 
highest  peaks  in  the  United  States, 

which  deluged  houses  in  the  village  of 

Alexander.  Geologist  Dall,  of  the  Sur- 
vey, says  that  he  saw  a  cloud  of  steam 

issuing  from  its  crater  in  1895.  At  the 
same  time,  Bogoslof,  in  Bering  Sea,  went 
into  eruption. 

Our  Pacific  Islands 

Uncle    Sam    annexed    a    monarch    of 

also  found  throughout  the  Philippines, 
the  most  notable  of  these  being  Mayon 

and  Taal,  in  Luzon,  and  Apo  in  Min- 
danao. Violent  earthquakes  are  frequent 

in  our  new  Oriental  possession.  In  1863- 
64  the  entire  province  of  Zamboanga, 
Mindanao,  was  ftiarfully  devastated. 
Mayon  and  Taal  are  in  almost  constant 
activity.       In     May,     1897,    the    former 



ITS THE    TECHNICAL    WORLD 

MAYoN,  THE  PHILIPPINE  VOLCANO. 
This  great  volcano,  also  known  as  Alba.v,  is  located  in  the  province  of  that  name  in  Southern  Luzon.     It  is  extremely 

rek;ulat  in  form,  rising  gradually  from  a  base  about  .50  miles  in  circuit,  and  attaining  a  height  of  8,234  feet. 
A  destructive  eruption  occurred  in  May,  1897. 

sliowered  red-hot  death-dealiiii^  lava  like 
rain  over  a  radius  of  twenty  miles.  Bul- 
usan,  in  the  extreme  south  of  Luzon,  re- 

sembles A>suvius  in  appearance,  but  is 
almost  extinct. 

The  Atlantic  Plain 

There  are  no  evidences  of  recent  vol- 
canic activity  in  the  central  and  eastern 

portions  of  either  the  United  States  or 
Canada.    Recently  there  were  reports  of 

•LAKE  OF  FIRE,  CRATER  OF  KILAUEA,  HAWAII. 
Kilauea  (elevation,  4, WO  feet)  has  an  oval-shaped  crater  nine  miles  in  circumference  and  1,000  feet  deep,  ranking  as  the 

largest  active  volcano  in  the  world.     The  remarkable  "Lake  of  Fire"  here  shown  affords  at  night a  scene  of  indescribable  grandeur  with  its  kaleidoscopic  color  effects. 
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an  outburst  in  Nebraska,  but  Geolot^^ist 

Barton,  of  the  Survey,  ̂ \•ho  has  lately 
studied  that  rc.c^ion,  tells  me  that  this  was 
but  a  bank  of  lignite  coal,  set  afire  either 
by  lightning  or  by  spontaneous  combus- 
tion. 

of  Boston,  and  along  the  coast  of  Maine. 
None  of  these  ancient  craters,  how- 

ever, will  ever  become  active  again  unless 
an  earthquake  of  great  power  shall  lay 
open  rocks  now  hiding  fiery  furnaces 
which,    although    they    have    long    been 

STONES  AND  LAVA  THROWN  UPWARD  BY  SUDDEN   ERUPTION'  OI"  MOKUAWEOWEO,  IN  JULY,  1904. 
This  crater  forms  part  of  the  great  volcano  of  Mauna  Loa  (i:?,G75  feet  liiyh),  on  the  ishiml  of  Hawaii,  the  largest  and 

most  southerly  of  the  group  of  islands  bearing  that  name.     It  is  only  intermittently  active. 

In  early  geologic  times  there  were  ac- 
tive volcanoes  all  along  our  eastern  coast. 

These  were  located  chiefly  on  the  axis 
of  the  Blue  Ridge  Mountains,  and  in 
other  old  ranges  now  composed  of  the 
most  ancient  crystalline  rocks.  It  is 
probable  that  the  most  recent  eruption 
occurred  near  Meriden,  Conn.  Some  of 
these  craters  are  found  also  in  the  vicinitv 

sealed  by  time,  may  yet  lie  smoldering 
beneath  us. 

The  majority  of  seismologists  are  com- 
ing to  the  belief  that  earthquakes  cause 

volcanoes,  rather  than  that  volcanoes  give 
birth  to  earthquakes.  The  researches  at 

the  Government's  new  seismic  observa- 
tories may  throw  some  new  light  on  this 

problem. 
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least  much  encouraged- by  the  sumptuous  detail  of  the  foreground  and  by its  wealth  of  tonal  beauty  and  variety.      The  half-tone  screen,  of coarse,  eliminates  much  of  the  delicacy  of  the  original. 
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NCE  the  worker  has  ac- 
quired skill  in  the  choice 

and  arrangement  o  f 
subjects,  and  facility  in 
the  use  of  his  apparatus, 
it  remains  for  him  to 

gain  skill  in  those  opera- 
tions which  lie  without 

the  province  of  the  optician  and  the  in- 
strument-maker. First — and  most  im- 

portant of  all — comes  the  development 
of  the  latent  image  in  the  gelatino-bro- 

mide  film  of  the  plate.  \'olumes  might be  added  to  the  libraries  of  nonsense  al- 
ready written  concerning  this  part  of  the 

craft.  W'e  might  advise  the  use  of  a 
multiplicity  of  trays,  with  graded  solu- 

tions ranging  from  pure  water  to  the 

most  concentrated  of  developing  solu- 
tions ;  or  we  might  applaud  the  merit  of 

"stand  development,"  m  which  plates  are 
left  for  hours  on  edge  in  tanks  contain- 

ing the  weakest  possible  developing  so- 
lutions ;  or  we  might  expatiate  on  the 

great  efficacy  of  half  a  hundred  patent 

reducing  agents  of  the  coal-tar  series, 
used  singly  or  in  an  infinite  variety  of 
mixtures — but  it  would  be  of  no  avail. 

Machine  Development 

After  all  is  said  and  done,  the  fact  re- 
mains indisputable  that  the  modern 

method  of  development  is  the  cheapest, 

the  simplest,  the  surest,  and  the  best,  be- 

cause it  eliminates  entirely  the  "personal 
equation,"  obviates  all  the  variables  of 
the  old  school,  and,  within  the  exposure 
coefficients  of  any  given  plate,  produces 

*NoTE. — The  next  paper  will  deal  with  special  photoR- 
raphy.  "dodging,"  and  printing  processes.  The  first  and second  papers  of  this  series  appeared  in  February  and 
March  respectively. 

SCYLLA   AND  ChARYBDIS. 

One  of  the  loveliest  and  most  impressive  pictures  at  Niag- 
ara is  that  which  is  reproduced  in  this  vigorous  pho- 

tograph.   The  beauty  of  the  picture  lies  in  its 
fine  characterization  of  elemental  fury  on 
the  one  hand,  and  elemental  repose  on 

the  other.     The  feeling  in  the  mid- 
dle distance  is  very  delicate. 
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THE    EVER-SHIFTING    SHORE. 

A  portion  of  the  Chicago  water-front.    This  is  a  fair  type  of  the  pictures  which  must  be  taken  for  "record"  purposes. The  essential  is  accuracy,  but  it  does  no  harm  to  embody  as  much  beauty  as  possible. 

the  best  possible  negatives,  absolutely 

without  aid  or  interference  by  the  pho- 
tographer. 

What  is  known  as  "machine  develop- 

ment" proceeds  upon  the  principle  dem- 
onstrated by  Messrs.  Hurter  and  Drif- 

field in  England — namely,  in  brief,  that 
the  character  of  the  deposit  in  a  negative 
is  a  function  of  exposure,  and  not  at  all 
a  function  of  the  process  whereby  silver 
bromide  is  reduced  to  the  metallic  state. 

In  other  words,  these  men  demonstrated 

by  experiments  ranging  over  thousands 

of  cases  and  during  ten  years  of  inces- 
sant investigation  with  refined  photomet- 

ric apparatus,  that  a  standard  developing 

solnfion  gaz'e  ideal  )-esulfs  regardless  of 
the  period  of  exposure,  provided  only 

that  the  time  zvas  zvithin  the  "latitude" 
of  the  plate.  Widely  different  expos- 

ures, indeed,  gave  negatives  of  very  un- 
like apjjearance ;  but  the  diflference  was 

found  to  be  merely  in  the  density  or 
opacity  of  the  deposit,  not  a  difference 
of  gradation,  hence  not  such  a  difference 

as  would  yield  unlike  results  in  the  print- 
ing frair.e.  To  use  a  musical  analogy — 

it  was  found  that  exposures  differing  by 
a  constant  ratio,  if  developed  in  the  same 
solution,  at  the  same  temperature,  for  the 

same  length  of  time,  gave  negatives  pre- 
cisely similar  in  scale  though  starting 

from  different  keynotes.  That  Is  to  say, 
the  plate  of  briefest  exposure  afforded  a 
negative  of  slight  opacity,  but  of  correct 
tonal  progression ;  the  plate  of  normal 
exposure  gave  a  negative  of  perfect 
gradation,  and  of  sufficient  opacity  for 
any  kind  of  printing  in  the  minimum  of 
time ;  and  the  plate  which  was  given  a 

double  over-exposure  also  yielded  a 
negative  correct  in  scale,  but  of  such 

general  density  and  opacity  as  to  be  in- 
conveniently slow,  in  printing,  though 

otherwise  as  good  as  either  of  the  others. 

Latitude  of  Plates 

Inasmuch  as  the  latitude  of  commercial 

dry  plates  may  be  shown  to  be  at  least 

twenty  points  above  and  below  the  nor- 
mal, it  is  obvious  that  the  Hurter-Drif- 

field  system  may  be  used  advantageously 
even  by  the  veriest  tyro,  and  with  great 

economy  of  time  and  labor  by  the  pro- 
fessional photographer.  However,  the 

real  truth  is  that  plates  usually  have 

much  more  than  forty  points'  latitude. 
Though  it  is  not  safe  to  indulge  in  the 

folly  of  under-exposure,  over-exposures 
have  lost  most  of  their  terrors  to  those 
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who  employ  the  "machine  method"  of 
development  and  subsequently  apply  suit- 

able chemical  reas^ents  for  the  reduction 
of  the  opaque  imaije. 

In  the  practical  application  of  the 
Hurter-Driffield  method,  the  worker  has 
three  constants  and  one  variable  to  deal 

with — the  develo])ing-  solution,  its  tem- 
perature, and  the  duration  of  its  action, 

being  constant ;  and  the  exposure  of  the 

plates,  beino;-  variable  within  the  latitude 
of  the  brand. 

Function  of  Bromides 

We  cannot  too  strongly  deprecate  the 
usage  almost  universally  indorsed  in 

books  on  photography,  of  adding  Bro- 
mide of  Potassium  to  the  developing 

bath  "to  clear  up  the  shadows" — mean- 
ing to  keep  the  glass  clear  in  the  shadow 

parts  of  the  image.  The  function  of 
bromides  in  lantern-slide  work  and  in 

processes  requiring  the  production  of 
clear-line  negatives  is  to  suppress  the 
subtle   half-tones   and   gradations   which 

LIONS  AND   CAMPANILE. 

Here  we  have  a  treatment  of  a  street  scene  (Michigan  Avenue,  Chicago,  opposite  the  Lake  front)  different  from  that 

shown  in  the  Tremont  Street  view  (Boston)  illustrating  the  March  paper  (see  page  W).      Ihe  dispo- 
sition of  lights  and  darks  is  very  effective  in  this  as  in  the  other  view. 

Formula  for  Developer 

An  ideal  developing  solution  for  gen- 
eral work  is  compounded  in  the  following 

proportions : 

Pure  Water   8  ounces. 

Dried  Sulphite  of  Soda   80  grains. 
Dried   Carbonate  of  Soda   55  grains. 

Dry  Pyrogallic  Acid   14  grains. 

This  solution  should  be  used  at  65  de- 
grees Fahrenheit,  and  the  plate  should 

remain  immersed  for  six  minutes,  except 

in  case  of  gross  excess  in  the  exposure, 
when  longer  immersion  will  be  required. 

are  the  soul  and  life  of  a  negative  for 
use  in  pictorial  or  record  photography. 
Bromide  is  worse  than  useless  in  ordinary 

work,  and  its  use  explains  most  of  the 

hard  and  harsh  pictures  in  the  print  al- 
bum of  the  amateur. 

The  Ruby  Lamp 

Equally  futile  is  the  practice  formerly 
insisted  on.  of  examining  a  negative  by 

ruby  light,  during  the  process  of  devel- 

opment" Bromide  of  silver  is  sensitive 
to  light  of  all  kinds,  though  not  as  sen- 

sitive to  red,  yellow,  and  green  as  to 
blue  and  violet.     Even  the  dim  red  light 
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of  the  dark  room  lamp,  if  allowed  to  act 

too  long-,  will  degrade  the  whole  image. 
But  the  prime  objection  to  any  meddlin.g 
with  the  plate  after  it  is  immersed  in  the 
Pyrogallic   Acid   solution,    is    that   it  is 

wholly  ineffectual,  for  the  proof  is  over- 
whelming^ that  nothing-  can  be  done  to 

modify  the  reduction  of 
the    silver    image    after 
the  action  has  begun.    If 

a  grave  error  of  expos- 
ure  is   suspected  before 

the  plate  is  imniersed  in 

the  developer,  it  is  pos- 
sible   to    remedy    it.    in 

part,    by    proper    treat- 
ment ;  but  no  such  modi- 

fication   can    take    place 
after  reduction  begins. 

It  follows,  therefore, 
that  the  developing  tray 
should  be  covered  and 

protected  from  all  kinds 
of  light  throughout  the 
period  of  action,  nothing 
being  required  except 

gentle  rocking  to  pre- 
vent possible  unevenness 

of  development.  Even 
t-liis  may  be  omitted  if 
the  solution  be  carefully 
filtered  before  using,  and 

if.-a  .^  sufficient  quantity 
be  used  to  cover  the 

plate  completely. 
Every  beginner  should 

satisfy    himself    of    the 
truth  of  all  we  have  said, 

before      going     farther. 
Expose    three    plates    of 
the  same  kind,  with  the  same  stop,  and 
in  the  same  light,  giving  one  a  normal 
exposure,  another   only  half    the    right 
time,  and  the  other  twice  or  four  times 
as  much  as  conditions  require.     Mix  a 
sufficient  quantity  of  developer  for  three 
plates,  and  divide  it  into  three  portions, 
so  that  each  of  the  plates  may  have  fresh 
solution  free  from  bromides  and  from  the 

products  of  decomposition  which  would 
affect  the  result  if  the  three  plates  were 

developed  in  succession  in  the  same  so- 
lution.    Have  the  solution  at  65  degrees, 

and  let  it  act  on  each  plate  exactly  six 

minutes  by  the  watch,  in  total  darkness. 
Rinse  each  of  the  plates  in  cold  water  to 

remove  the  alkaline  pyro  solution,  and 

transfer  to  a  fixing  bath  of  acid  hyposul- 

phite. \\'hen  the  yellow  emulsion  disap- 
pears, wash  the  negatives  in  running 

water  for  fifteen  minutes  ;  swab  the  sur- 
face of  each  with  a  tuft  of  wet  absorbent 

cotton,  to  remove  dirt  an<l  lint ;  and  place 

This  is  a  siuav  in  tonalities,  and  inc  ̂ ..luo.f  tlie  original  are  exceedingly  fine, 
though  in  the  process  of  reproduction  some  of  the  fineness  is  lost.     As 

a  problem  in  repeating  vertical  lines,  the  picture  is  interesting. 

them  on  a  drying  rack.  If  the  negatives 

dry  at  a  constant  tem])erature  and  in  the 

same  time,  they  will  be  found  to  be  al- 
most identical  in  quality. 

To  determine  which  of  the  three  is 

best,  it  will  be  necessary  to  make  a  fur- 
ther comparison  in  the  printing  frame, 

and  in  all  likelihood  the  choice  will  finally 

be  determined  by  the  tinie  required  to 

produce  a  standard  tint  in  the  high  lights, 

without  undue  blacking  up  of  the  shadow 

parts. Besides  proving  the  value  of  machine 

development,  such  a  test  will  give  the 
novice  valuable  data  on  which  to  base 

future  exposures  in  the  camera. 
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Rules  for  Developing 

The  rules  for  developing  may  be  gen- 
eralized in  five  sentences : 

1.  Adopt  a  standard  developer,  and 

stick  to  it,  without  variation  of  its  pro- 

portions, throwing  it  away  after  using 
once. 

2.  Develop  at  a  constant  temperature, 

and  for  a  standard  period  to  be  deter- 
mined once  for  all  as  best  for  each  brand 

of  dry  plate. 
3.  Develoj)  in  total  darkness,  or  cover 

the  trav. 

throwing  it  away  when  it  becomes  much 
discolored.  -r.: 

3.  Allow  plates  to  remain  in  tlie^-llxing 
bath  at  least  twice  as  long  as  is  n^ii^^ssary 

to  dissolve  away  the  yellow  film.    ;0" 
Washing  Plates 

Washing  is  an  important  process,  for 
on  it  depends  the  permanency  of  the 

negative : 
I.  See  that  the  w^ater  is  cold.  If  it  is 

not  convenient  to  w^ash  in  running  water, 

the  same  result  may  be  gained  by  soak- 

t 
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A   CAST   FROM   SHORE. 

The  charm  of  this  photograph,  that  which  most  delights  the  beholder,  is  the  swing  of  ail  the  lines  and  masses  toward 
the  distant  Izaak  Walton  of  the  Fox  River.     Besides  this,  the  darks  and 

lights  are  well  grouped  and  balanced. 

4.  Develop  as  many  plates  as  you  can 
conveniently  in  the  tray  at  one  time ;  but 
do  not  use  the  same  developer  for  more 
than  one  lot  of  plates,  if  uniform  results 
are  desired. 

5.  Use  an  abundance  of  developer  ;  use 

good  chemicals ;  and  determine  tempera- 
tures wnth  a  thermometer,  not  by  guess. 

Fixing  Plates 

Fixation,  too,  calls  for  a  few  rules,  as 
follows : 

1.  Use  an  acid  bath  of  constant 

strength,  or  capable  of  dissolving  the 

yellow  emulsion  in  a  constant  time.  Main- 
tain the  bath  at  this  strength  by  adding 

fresh  solution  as  necessary. 
2.  Filter  the  fixing  bath  occasionally  to 

remove  bits  of  gelatine  and  other  dirt. 

ing  the  plate  in  frequent  changes  of 
water  in  a  tray  or  basin.  Half  an  hour 
is  ample  time  for  washing  in  running 
water ;  and  a  dozen  changes  will  suffice. 

2.  Dry  negatives  on  edge,  in  a  well- 
ventilated  place,  free  from  dust,  and  with 

a  temperature  as  nearly  constant  as  pos- 
sible. Drying  should  progress  uniformly 

and  without  interruption,  otherwise  in- 
equalities of  density  are  likely  to  result. 

Doctoring  Plates 

Automatic  development  involves  a  cer- 
tain facility  in  the  use  of  reducers  and  in- 

tensifiers,  since  it  is  virtually  impossible 
to  avoid  all  errors  of  exposure.  Now 
and  then  a  negative  will  be  too  dense  or 

too  thin.  The  best  time  for  "doctoring" is  after  washing  and  before  drving.     If 
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FLIGHT  OF  THE  GULLS. 

It  is  obvious  from  this  picture  that  fosiiion  is  very  expressive  of  motion.     The  forward  yacht,   sailing  out   of  the  space 
and  the  close  pursuit  of  the  larger  boat,  instantly   suggest  wind,  speed,  momentum,  dash,  excite- 

ment, transition — in  fine,  a  race  !     Which  was  the  object  to  be  attained. 

the  negative  is  too  opaque  all  over,  a 
few  grains  of  Potassium  Ferricyanide 
and  an  equal  amount  of  Hyposulphite  of 
Soda  crystals  may  be  dissolved  in  water 
enough  to  cover  the  plate.  The  action 

should  be  very  closely  w^atched,  and. 
when  proper  reduction  is  accomplished, 

should  be  stopped  by  w'ashing  under  the 
water  faucet.  To  avoid  overdoing  the 
reduction,  have  the  ferricyanide  sohition 

very  weak — merely  a  pale  yellow  color. 
This  solution  is  very  poisonous  and  de- 

teriorates rapidly ;  hence  it  should  be 
made  up  only  as  needed,  and  thrown 
away  as  soon  as  used. 

In  cases  of  under-exposure,  the  high 
lights  often  develop  out  with  excessive 

density,  making  harsh  prints.  Such  nega- 
tives may  be  improved  by  reduction  in  a 

solution  of  Persulphate  of  Ammonium. 

15  grains  to  the  ounce.  To  stop  the 
action,  soak  the  reduced  plate  in  a  weak 
Sulphite  of  Soda  bath,  and  thoroughly 
wash  before  drying. 

Intensification  is  necessary  for  weak 

negatives,  free  from  fog  and  rich  in  de- 
tail, but  wanting  in  opacity.  The  image 

is  first  bleached  out  in  a  saturated  solu- 
tion of  Bichloride  of  Mercury,  and  the 

negative  w^ashed.  It  is  then  soaked  in  a 
weak  solution  of  Sulphite  of  Soda,  or  of 
common  ammonia  water,  until  blackened. 

A  subsequent  thorough  washing  com- 
pletes the  process. 

\'arious  chemical  intensifiers  are  sold 
in  one  solution,  and.  as  a  general  thing, 

they  give  good  results  if  the  operator  is 
careful  to  use  them  as  directed. 

(To  he  continued) 
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Japanese  Signal  Service 
The  Application  of  Science  to  the  Art  of  War,  and  the  Resulting  Increase 

in   Efficiency   as   Demonstrated    by  the  Japanese   in 
Contrast  with  the  Russians 

By  M.  C.  SULLIVAN 

TO-DAY  the  science  o
f  war  has 

become  so  exact  and  its  instru- 
ments of  execution  so  mechani- 

cally terrible  that  individual  or 
national  heroism  can  no  longer  be  de- 

pended upon  as  the  important  factor  in 
determining  the  result  of  a  conflict.  Na- 

poleon's statement  to  the  effect  that  God 
is  always  on  the  side  of  the  combatant 

having  the  most  cannon,  is  true  to-day 
only  when  the  cannon  are  of  the  most 
modern  make,  handled  with  the  greatest 
degree  of  accuracy,  and  reinforced  by 
technical  skill  and  appliances  in  all 
branches  of  the  army,  so  perfect  as  to  be 
practically  flawless..  In  other  words,  war 
to-day  is  not  a  question  of  men  but  of 
machinery.  This  is  the  lesson  which  the 
little  yellow  men  of  the  Orient  are  now 
engaged  in  teaching  the  great  northern 
giants  of  the  Occident.  The  tactics, 

strategy,  or  military  science  of  the  "Jap 
(188) 

— it  is  all  the  same  whatever  term  one 

may  apply — has  blocked  the  advance  of 
a  nation  whose  vaunted  aggressiveness 
and  might  have  long  been  accepted  as 
the  acme  of  military  power. 

It  was  not  Russia's  vast  armament 
alone  which  induced  this  belief ;  for  her 
army  leaders  have  long  been  regarded 
as  representing  the  fruits  of  generations 
of  academic  learning  and  the  greatest 
military  skill  and  experience.  If  evidence 
were  needed  to  prove  that  a  nation  whose 
chief  claim  to  greatness  is  based  upon 
militarism  is  most  likely,  when  a  trying 

test  comes,  to  prove  lacking  in  the  high- 
est essentials  of  initiative  and  execution, 

it  has  been  abundantly  forthcoming  in  the 
present  war. 

Unlike  Russia,  Japan's  main  endeavor 
and  development,  until  within  the  last 
decade,  has  been  in  the  arts  of  peace.  But 
events  show  that  in  fostering  and  culti- 
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vating"  these,  in  utilizing"  the  forces  of 
nature  and  of  civihzation  for  the  better- 

ment of  their  country  and  themselves, 

the  Japanese  were  splendidly  qualifying 
for  their  terrific  struggle  with  the  Bear. 
It  is  not  superior  courage  and  pluck  alone 
on  the  part  of  the  Japs,  either  officers  or 
men,  that  are  sweeping  them  on  from 
victory  to  victory  both 
on  land  and  sea,  for  the 
world  has  seldom  if  ever 
seen  a  hardier,  more 

heroic,  self-sacrificing 
fiL,ditcr  than  Ivan,  and 
the  officer  that  leads 
him  is  both  dashing  and 
dauntless.  The  demon- 

strated superiority  of 

the  IMikado's  men  to 
date   is  in   their  ability 

seem  to  have  realized  that  even  more 

thoroughly  handicapi)ed  than  an  individ- 
ual with  faulty  eyesight  is  an  army  to-day 

with  an  insufficient  means  of  intercom- 
munication. In  the  development  of  the 

Mikado's  forces  according  to  modern 
standards  of  efficiencv,  the  superlative 

importance  of  "the  army's  eye''  was  gen- erally recognized;  and 
^  it  was  universally  agreed 

by  those  having  the  mat- 
ter in  charge,  that  no 

pains  or  expense  should 
be  spared  in  perfecting  it. 

WIG-WAGGING  FROM  TOP  OF  MOL'NT.\IX. 

to  apply  science  to  warfare  better  than 
can  the  soldiers  of  the  Czar. 

It  is  both  paradoxical  and  significant 
to  note  the  remarkable  manner  in  which 

the  Japs  have  out-IIeroded  Ilerod.  For 

years  they  have  been  making  a  most 
scientific  and  minute  study  of  the  military 
and  naval  establishments  and  methods  of 

each  of  the  great  powers.  They  seem  to 

possess  an  almost  infallible  accuracy  of 

conception  and  judgment  in  that  they 

have  copied  from  each  nation  that  which 

was  best,  rejecting  whatever  was  of  ques- tionable value. 

In  no  department  of  the  Japanese  army 
is  this  fact  more  clearly  demonstrated 
than  in  their  Signal  Corps.  The  Japanese 

The  American  Model 

The  wisdom  of  this  course  has  been 

even  more  than  justified  in  the  last  year. 

The  Japanese  military  experts  made  a 
careful  and  extended  study  of  the  various 

means  of  signaling  by  flag,  torch,  helio- 

graph, telegraph,  and  telephone  employed 

by  Kitchener  in  his  Soudan  campaign,  by 

tlie  United  States  Army  in  Cuba  and  the 

Philippines,  bv  the  i3ritish  in  South 

Africa,  and  by  the  various  continental 

armies  in  their  annual  manoeuvers.  The 

result  of  this  investigation  was  that  the 

United  States  system  was  adopted  prac- ticallv  in  its  entirety. 

Japan  is  not  alone  in  this  estimate,  for 

leading  military  experts  of  several  Eur- 
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OUTPOST  TELEPHONE  STATION. 

opean  nations  believe  the  United  States 
inirivaled  in  this  department.  In  view 

of  the  hig'h  coniphnients  which  aliens 
have  paid  our  Sig:nal  Service,  it  is  as- 

tonishing how  little  it  is  known  at  home. 
It  was  in  tlie  bloody  grapple  between 

the  r.lue  and  the  Grav,  July  21,  1861,  on 
the  historic  field  of  the  first  battle  of 
Manassas,  that  battlefield  communication 

was  first  acomplished  by  mechanical 
means.  Compared  with  the  splendidly 
efficient  Signal  Corps  of  our  Army  at 
present  as  dem.onstrated  recently  during 
the  army  manceuvers  over  the  same 

ground,  those  of  '61  were  indeed  prim- 
itive, but  nevertheless  determined  the  re- 

sult of  this  first  great  struggle  of  our 
Civil  War,  and  forever  established  the 

helplessness  of  an  army,  however  power- 
ful, which  lacked  a  thorough  means  of 

prompt  communication  between  all  di- 
visions. 

One  who  has  carefully  studied  this  first 
great  battle  of  the  Rebellion,  finds  that 
the  part  played  in  it  by  the  Signal  Service 

was  of  vast  importance.  Had  not  a  Con- 
federate signal  detachment  discovered 

and  reported  to  Generals  Beauregard  and 

Johnston  the  advance  of  jNIcDowcH's 
flanking  colunm.  in  time  to  enable  them 

to  rush  reinforcements  to  General  Evans, 

at  the  same  instant  signaling  to  the  un- 
suspecting Evans  the  great  danger  he 

was  in,  the  left  wing  of  the  Confederate 
army  would  have  been  overwhelmed,  and 
this  would  undoubtedly  have  resulted  in 
a  decisive  victory  for  the  Federals. 

There  can  be  no  question  but  that  the 
moral  efifect  of  the  practical  victory 
achieved  at  Manassas  was  of  incalculable 

benefit  to  the  Confederacy.  It  inspired 

both  army  and  people  with  a  superb  con- 
fidence, and  nerved  them  for  that  ter- 

rible four  years'  struggle  which  was  to 
bring  so  many  other  and  greater  victories 
to  their  gallant  standards  before  they 
were  overtaken  with  final  yet  honorable 
defeat.  It  is  idle  to  speculate  as  to  what 
w^ould  have  resulted  from  an  overwhelm- 

ing Federal  victory  in  that  first  great  en- 

gagement of  the  w'ar.  But,  as  the  battle 
hinged  upon  the  sending  of  the  reinforce- 

ments to  the  left,  and  as  these  would  not 

have  been  sent — at  least  not  in  time  to 

have  checked  McDowell's  flanking  move- 
ment— save  for  the  timely  warning  given, 

the  important  part  played  bv  the  Signal 
Service  even  in  its  initial  test  is  patent. 

Having  brieflv  chronicled  the  birth  of 
the  Signal  Service  and  noted  an  instance 
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of  its  efficient  application  in  American 
warfare,  it  is  well  to  call  attention  to  the 

fact  that  the  system  has  never  been  ap- 
plied to  greater  advantage  than  by  Lord 

Kitchener  in  his  Soudan  campaign. 
This  great  master  of  the  machinery  and 

detail  of  war  was  three  years  in  laying 
his  plans  for  the  one  annihilating  defeat 

he  proposed  to  administer  to  the  Khal- 
ifa. Slowly  but  surely  the  silent, 

grim  British  general  was  ever  pushing 
forwar  1  but  never  for  one  instant  Ijreak- 
ing  his  line  of  communication  or  failing 
to  have  each  and  every  portion  of  his 
forces  in  complete  and  perfect  touch.  It 
was  here  Uiat  the  value  of  the  telephone 
and  telegra])h  over  any  other  method  of 
signaling  was  particularly  demonstrated. 

The  Arab  plan  was  never  to  attack  save 

when  they  thought  the  British  were  un- 
prepared and  unsuspecting.  Hence  it  was 

that  thovigh  scouting  parties  were  con- 
tinually sent  out  to  secure  information,  it 

was  but  rarely  that  the  usual  visual  sys- 
tem could  be  employed  without  endan- 

gering the  scouts  and  exposing  the  ex- 
act position  of  the  army  to  the  cunning 

enemy.     By  the  use  of  the  telephone  and 

telegraph,  this  difficulty  was  overcome, 
and  the  Commander-in-Chief  was  en- 

abled to  be  in  constant  touch  with  all 

points  of  his  command,  at  all  times.  It 
was  this  paintstaking  attention  to  detail, 

and  careful  application  of  modern  scien- 
tific and  mechanical  aids,  that  enabled 

Kitchener,  at  Omdurman,  finally  to  an- 
nihilate the  Dervishes  at  one  blow,  and 

with  a  loss  to  himself  trilling  in  com- 

parison. Despite  previous  applications,  however, 

it  remained  for  the  Japanese,  by  their  un- 
iversal and  diversified  uses  of  them,  to 

render  the  telephone  and  the  telegrai)h 
as  essential  to  modern  warfare  as  they 
are  to  modern  commerce. 

But  wh.ile  it  is  true  that  the  Japanese 

have  adopted  our  signal  system  in  its 
practical  entirety,  yet  it  is  most  inaccurate 

to  speak  of  them  in  this  particular  as  be- 
ing copyists.  They  have  made  so  ex- 

tensive an  application  of  the  system,  and 
have,  on  their  own  initiative  and  unaided, 
worked  out  so  many  new  problems  which 
have  arisen  in  connection  with  it.  as  to 

have  not  only  relieved  them  of  any  charge 

of  being  mere  imitators,  but  unquestion- 

C0PYR16HT,  1904,  BY  6.  IIPTOH  HAflVEY. 

TEMPORARY  FIELD  HEADQUARTERS. 
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ably  to  place  them  in  the  position  of  in- structors. 

One  should  bear  in  mind  that  the 

splendid  results  attained  by  the  Japanese 

Sijijnal  Service,  and  the  remarkable  effi- 

ciencv  of  the  Corps  individually  and  col- 
lectivelv.  would  lie  impossible  were  the 

members  of  it  ijjnorant  or  untrained  in 

the  handlings  of  telc.ijraph  and  telephone 

appliances.  "  The  Japs,  probably  to  a 
greater  extent  than  any  other  people. 

have  an  eye  to  the  eternal  fitness  of 

things,  and  would  never  be  guilty  of  such 

an  error  of  judgment  as  the  placing  of 
men  of  indifferent  skill  to  do  the  work 

as  in  the  application  of  the  various  means 
of  battlefield  communication.  Their 

triumphs  have  almost  invariably  been  due 
to  an  intelligent  adaptation  to  the  uses  of 
w^arfare,  of  the  telephone  and  telegraph, 

especially  of  the  former. 
While  the  movements  of  the  enemy 

must  be  known  at  all  times,  it  is  equally 

important  that  the  commander  shall  have 

constant,   accurate   information   concern- 

of  electricians.  The  dis- 

position of  the  Mikado's soldiers,  both  officers  and 
men,  is  made  with  the  sole 

purpose  in  mind  of  render- 

ing each  individual's 
efforts  as  effective  as  possi- 

ble.       Especially    is    this 
.  ,         "^       „  .  \        C^  •  COPYRIGHT,   1904,  Br  6.   UP true  or  the  Signal  Service 

Corps,  and  so  its  ranks  are 
filled    from    the    walks    of 
civil   life   with   those   who   have   learned 

much  along  the  line    of    their    military 
duty. 

So  it  is  that  in  serving  their  country 
in  war  time,  each  is  m.erely  doing  his 

day's  work,  more  or  less ;  going  through 
at  least  a  part  of  the  same  routine  of 
labor  that  he  would  perform  if  war  did 
not  exist,  save  that  his  work  is  of 

necessity  accomplished  under  conditions 

more  difficult  and  exacting  than  the  re- 
quirements of  civil  life.  In  no  regard 

have  the  Japanese  demonstrated  their  su- 
periority over  the  Russians  so  completely 

FIELD  TELEGRAPH  STATION. 

ing  every  division  of  his  army,  though 
they  may  be  separated  miles  apart,  as  is 
often  the  case.  This  is  not  always  a  sim- 

ple problem,  owing  to  the  seemingly  end- 
less movements  frequently  required  in 

checkmating  the  enemy. 

The  Telephone  the  Main  Reliance 

While  the  ̂ Mikado's  soldiers  are  adepts 
in  the  use  of  all  accepted  methods  of 
signaling,  and  do  not  hesitate  to  use  one 
or  the  other  as  the  occasion  seems  most 

to  require,  they  have  found  that  for  com- 
munication within  their  own  lines  the  tel- 
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ephone  can  be  most  easily  and  satisfac- 
torily utilized. 

Under  the  Japanese  system  no  part  of 

the  force  is  ever  isolated  for  lon^q-.  Hastily 
constructed  telephone  lines,  the  military 

term  for  which  is  "flying  telephones," 
keep  the  commander  constantly  advised 

as  to  what  is  taking-  place  along  the 
army's  front  and  at  the  distant  outposts. 
This  enables  him  to  dispose  his  forces 
in  such  a  manner  as  to  meet  all  probable 
contingencies  and  direct  the  movements 
of  his  troops  with  a  remarkable  degree 
of  exactness. 

Wherever  a  camp  is  established,  even 
though  it  be  but  for  a  few  hours,  a  tem- 

porary telephone  exchange,  with  a  spe- 
cial switchl:oard,  is  installed.  This  ex- 

change is  connected  with  the  main  head- 
quarters excliange, and,  through  the  head- 
quarters exchange,  with  the  nearest  shore 

station.  All  of  these  shore  stations  have 
cable  connection  with  the  Mikado  and 

his  Ministers  in  Tokio,  who,  by  means 
of  wireless  telegraphy,  are  enabled  to 
keep  in  touch  with  both  army  and  navy. 
Almost  every  Japanese  scouting  party 

sent  out  is  accompanied  by  a  signal  de- 
tachment, which,  unreeling  its  lines  as 

the  scouts  advance,  keeps  constantly  in 
touch  with  the  larger  body  in  the  rear, 
reporting  minutely  all  observations  made. 
The  advantages  of  this  method  over  the 
old  one  of  sending  messengers  back  with 
dispatches  and  reports,  is  very  great  at  all 
times,  but  is  especially  marked  in 

night  scouting.  Their  efficient  sig- 
naling often  saves  the  labor  and 

fatigue  incident  to  the  unnecessary 
marches  which  in  past  wars  have 

frequently  been  undertaken  upon  false  in- 
formation. Even  though  such  a  march 

be  begun,  it  can,  as  all  divisions  of  the 
army  are  in  perfect  touch,  be  immediately 
stopped  at  any  stage  of  its  execution,  and 
other  dispositions  made  if  it  be  deemed 

advisable.  Time — always  one  of  the 
most  important  factors  in  battlefield 

operations — to-day  more  than  ever  before 

enters  into  the  determination  of  the  final 

result.  Consequently  the  necessity  of 

promptly  forwarding  orders  and  infor- 
mation cannot  be  overestimated. 

It  has  also  been  clearly  demonstrated 
in  the  Russian-Japanese  war,  that  a  few 
concealed  field  tele])hone  stations  posted 
along  in  advance  of  the  main  body  can 
secure  and  transmit  far  more  information 
in  nuich  less  time  than  could  scores  of 

old-fasliioncd  scouts.  Military  officers 
who  are  familiar  with  the  skill,  care,  and_ 
arduous  labor  with  which  the  positions  on 

both  sides  of  the  Taitse  river  were  pre- 
pared at  Liao-Yang,  consider  that  this 

battle  will  fully  establish  the  efficacy  of 
the  simultaneous  flanking  movement  as 
accomplished  by  the  Japanese.  This 

movement  would  be  practically  impos- 
sible without  a  constant  and  instantane- 

ous means  of  intercommunication.  Time 

and  time  again  during  the  present  war, 
have  redoubted  trenches,  gun  pits,  en- 

tanglements, ditches,  tunnels,  and  every 
method  of  protection  known  to  military 
engineering  skill,  proved  useless  against 
a  single  turning  movement  and  mobility. 
Strategy  throughout  the  campaign  has 
vanquished  fixed  fortified  positions,  and 

flanking  operations  forced  the  abandon- 
ment of  the  most  elaborate  entrench- 
ments, sometimes  without  the  firing  of  a 

shot.  Every  intelligent  student  of  the 

lessons  the  war  is  daily  teaching,  is  learn- 
ing that  the  part  played  by  the  Japanese 

Signal  Service  Corps  in  all  this,  has  been 
most  vital. 

In  no  sense  are  the  men  composing  this 
Corps  warriors  of  the  old  accepted  type  ; 
rather  are  they  men  of  science,  students, 
skilled  in  the  arts  of  peace.  This  very 
fact  may  prove  a  strong  contributive 
cause  towards  the  abolition  of  warfare. 

For  war,  rapidly  becoming  strictly  scien- 
tific, and  hence  appallingly  destructive, 

soon  to  be  stripped  of  all  its  one-time 
pomp,  circumstance,  and  uncertainties,  is 
bomid  to  prove  most  commonplace  and 
unattractive  for  mankind. 
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Gold-Mining   Dredges 

Fleets  of  Po-sverful  Vessels  that  Invade  and  Destroy  the  Land  in  the 
Search  for  Gold 

By  RUTLEDGE  RUTHERFORD 

Special  Correspondent,  The  Technical  World 

GOLD  niiningf  has  been  gi
ven  a  new 

impetus  since  the  advent  of  the 

dredge  in  tliat  inckistry.  Espe- 
ciaHy  has  this  proved  a  boon  to 

miners  in  CaHfornia,  where  it  is  vised 

more  extensively  than  in  any  other  gold- 
producing  region.  In  that  State,  fields 
which  had  been  abandoned  as  not  worth 

working  are  now  being  worked  over  with 
wonderfully  paying  results. 

It  is  in  placer  mining — separating 
and  securing  gold  from  auriferous  gravel 

deposits — that  the  dredge  is  used  to  its 
best  advantage.  The  perfected  excavat- 

ing machinery  handles  the  gold-bearing 
material  with  great  economy  of  time  and 
labor ;  and  with  its  aid,  practically  every 
particle  of  the  gold  can  be  reached  and 
saved.  A  good  make  of  dipper  dredge, 

simple  in  design,  but  powerful  and  ef- 
fective, is  used  by  the  most  progressive 

{194) 

miners.  The  dipper  machine  is  the  only 

one  that  will  successfully  handle  all- 
around  soft,  hard,  or  rough-and-ready 
material,  such  as  is  invariably  found  in 
placer  mining  work.  Both  the  first  cost 
and  the  incidental  running  expenses  of 

this  type  of  machine  are  small  when  com- 
pared with  the  expense  of  mining  the 

gold  by  several  other  methods. 
The  accompanying  illustrations  show 

modern  dipper  dredges  used  in  placer 
mining  work.  As  will  be  seen  they  are 
of  the  floating  type. 

But  there  are  placer  mining  dredges 
for  use  on  dry  land  as  well  as  in  water, 
one  of  these  also  being  shown  in  the 
illustrations.  These  machines  are  self- 

propelling,  and  are  complete  with  exca- 
vating and  washing  machinery  and  also 

sluicing  apparatus.  Their  field  is  in 
places  where  little  water  is  available,  or 
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where  there  cannot  be  found  suitable 

dumps  for  refuse.  They  are  also  re- 

((uired  where  there  is  a  g-reat  amount  of overburden  to  be  removed  before  the 
auriferous  material  can  be  reached.  The 

machines  are  capable  of  handling  a  boom 
of  very  great  length,  enabling  them  to 
dump  in  the  ordinary  sluice  box  located 

on  top  of  the  bank.  In  one  type  of  ma- 
chine, the  material  is  dumped  into  small 

skip  cars,  which  elevate  it  to  the  hopper 
located  high  over  the  car  body.  The 

material,  after  reaching-  the  hopper, 
passes  over  the  screen  bars,  the  coarse 
going  directly  to  the  dump,  and  that 

which  passes  over  the  "grizzlies"  falling 
into  the  revolving  screen,  and  thence  by 
gravity  to  the  dump.  The  finer  material 
washed  through  the  screen  passes  down 
the  sluice,  in  which  the  gold  is  recovered. 

These  dredges  are  of  different  styles, 
and  some  of  them  are  of  gigantic  size. 
One  type  in  particular  that  is  now  in 
service  in  California  is  attracting  wide 

attention.  It  is  ship-shaped  device  that 
cuts  its  way  through  the  land.  A  great 
steel  ladder  extends  in  front  of  the  ves- 

sel like  an  inverted  bowsprit.  Up  and 

down  the  ladder  march  in  endless  pro- 
cession bucket-shaped  plows,  with 

mouths  of  forged  manganese  steel.  The 

chain  that  carries  thcso  plows  will  sup- 
port a  weight  of  500  tons.  These  keen- 

edged  scoops  will  cut  through  solid  rock. 

A  marine  engine  drives  them  with  ir- 
resistible  force.     Thev    delve    into    the 

banks  ahead  of  the  ship,  literally  eating 

up  tlie  land. 
Gorged  with  rock  and  sand  the  buckets 

mount  the  ladder  again,  and  along  a  huge 

gangway  are  carried  back  to  a  rotary, 

cylindrical  screen,  into  which  they  dis- 
charge their  contents  at  the  rate  of  thir- 

teen buckets  a  minute.  Each  one  of  these 
steel  carriers  contains  five  cubic  feet  of 

earth,  so  that  an  amoun':  of  material 
equal  to  the  contents  of  three  city  dump 

A  2-Yakd  Dry-Land  Placer-Minin<;  1>kij",f. 

carts  is  poured  into  the  whirling  cylinder 

every  minute  of  the  working  day.  Other 

machinery  separates  the  gold  automati- 
cally. 

The  total  expense  involved  in  a  day's 

operation  of  one  of  these  great  gold-min- 
ing vessels,  is  sometimes  less  than  $30. 

The  ships  cost  from  $50,000  to  $95,000, 

according  to  size.     One  writer  declares: 

"The  first  year's  cruise  will  pay  for  the 
monster  itself;  will  pay  the  cost  of  the  land, 

even  at  $5,000  an  acre ;  will  meet  all  expenses, 

including  repairs  and  depreciation  of  machm- 

GOLD-MINING  DREDGE  AT  WORK  IN  THE  CHANNEL  IT  HAS  CREATED. 
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ery,  and  still  net  the  nwiicr  more  than  $ioo,- 
ooo.  These  are  figures  of  actual  operations, 
and  regarding  land  carrying  a  low  proportion 
of  gold.  It  is  little  wonder  that  the  men  who 
own  these  mining  fleets  do  not  advertise. 
Many  of  them  are  reaping  a  profit  of  more 
than  600  per  cent  on  their  investment.  The 
industry  is,  of  course,  legitimate  in  every  sense, 
but  it  has  all  'get  rich  quick'  schemes  abso- 

lutely eclipsed." 
One  of  the  gold  ships  will  devour  an 

acre  of  earth  everv  month.    As  there  are 

A  IM-Yard  Dredge  at  \\'ork. 
View  taken  at  Oroville,  California. 

now  100  vessels  in  the  unique  Pacific 

coast  fleet,  100  agricultural  acres  are  be- 
ing destroyed  every  thirty  days.  In  the 

valleys  thus  far  prospected  and  purchased 

by  the  operators,  there  is  an  assurance 
of  at  least  fifty  years  of  mining  activity. 
At  the  end  of  that  period,  even  if  no 
additional  boats  be  launched  in  new  sec- 

tions, 60,000  fertile  acres  will  have  been 
deducted  from  the  tillable  land  of  the 

\\'est.     Of  course,  no  amount  of  vellow 

ONE-YARD  DREDGE  USED  IN  PLACER   MIXING  AT  DAHLONEGA,  GEORGIA. 
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metal  can  actually  offset  the  annihilation 
of  the  fairest  valleys  husbantlrv  has  made 
to  bloom.  As  these  ships  tear  up 
alluvial  acres  at  a  cost  of  three  and  four 

cents  a  ton,  and  can  work  at  a  profit  land 
that  contains  a  very  small  proportion  of 

yellow  sands,  it  means  that  few  valleys 
whose  rivers  rise  in  the  mountains  are 
safe  from  invasion. 

And  so  the  Western  States  have  rea- 
son to  regard  with  grave  seriousness  the 

cruising  of  those  semi-subterranean 
squadrons  which  can  gather  yellow  parti- 

cles so  microscopic  that  the  human  eye 
cannot  detect  them,  and  in  reaping  this 

precious  harvest  can  metamorphose  fer- 
tile dominions  into  regions  of  perpetual 

desolation. 

Modern  Coal-Storage  Methods 
Ingenious  System  which  Combines  Economy  with  Picturesqueness 

By  PAUL  ARR 

THERE  is  art  even  i
n  storing  coal, 

as  has  been  demonstrated  by 

the  new  system  employed  by 
many  of  the  leading  railroads 

and  manufacturers  in  America.  Hand- 

some-appearing piles  of  uniform  size  now 
dot  the  grounds  where  once  a  confused 
mass  of  coal  and  coal  dust  covered  the 

space  and  spread  its  blackening  smudge 
to  all  surroundings.  In  the  new  system 

of  storing,  the  amount  of  breakage  is 
reduced  to  a  minimum ;  and  hence  there 

is  little  dust  compared  with  the  old 
method  by  which  the  coal  was  jammed, 
and  crushed,  and  hurled  promiscuously 

from  points  high  and  low.  Moreover, 
neatness  is  combined  with  remarkable 

economy.  In  fact,  the  new  method — it 

is  called  the  "Dodge  Anthracite  System" — seems  to  be  the  acme  of  convenience, 

and  as  a  labor-saver  it  has  but  few  equals 
in  modern  mechanical  contrivances.  The 

storing  process  is  such  that  the  coal  is 

never  dropped  more  than  a  few  inches 

in  falling  from  the  conveyor  to  the  apex 

of  the  pile  ;  and  thus  there  is  little  chance 

for  it  to  break.  Then,  there  is  another 

arrangement  at  the   foot  of  the   stacks. 

b}'  which  the  coal  may  be  taken  away 
and  reloaded  as  fast  as  it  is  unloadecl. 

The  process  of  stocking  or  "trimming 
out"  the  coal  is  almost  entirely  automatic  ; 

QoAL  Passing  up  Incline  Leading  to  Reloader  Tower. 
The  wire  ropes  serve  to  operate  the  reloader  and 

its  conveyor. 
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COAL-STORAGE  PLANT  OF  LEHIGH  VALLEY  COAL  COMPANY  AT  WEST  SUPERIOR,  WIS. 

Providing  for  100,000  tons  of  anthracite  coal  in  two  circular  steel  buildings,  each  246  feet  in  diameter  and  90  feet
  high. 

and  one  man  is  all  that  is  required  to  do 
the  work  of  reloading.  A  fully  equipped 
modern  plant  can  stock  9.000  tons  per 
(lav.  and  reload  the  same  amount,  if  there 
be  sufficient  trackage  and  car  service. 

Reload KK  .\ 

View  looking  outward  from  pivot. — As  the  reloading  from 
the  base  of  the  pile  proceeds,   slides  or  avalanches  are 

frequent.      These  would  burs'  the  reloader  were  it 
allowed  to  await  them;  but  the  operator,  by  a 

turn  of  the  wheel,  swings  the  reloader  away 
from  the  pile  until    the  slide   ceases, 
when,  by  a  reverse  turn,  he  brings 

the  machine  again  in   contact 
with    the    pile. 

To  accomplish  these  seemingly  phe- 
nomenal results,  an  ingenious  yet  simple 

combination,  consisting  of  sheer  trusses, 
chain  conveyors,  ground  conveyor,  and 
flighted  chain,  is  required.  The  coal  can 
be  stored  with  equal  facility  either  in  the 

open  or  in  inclosures  with  roof  protec- tion. 

The  chain  conveyor  and  sheer  truss, 

constituting  the  "trimming  machine," 
are  employed  to  stock  out  the  coal.  The 
sheer  truss  of  each  trimming  machine  is 
arranged  to  span  the  pile  to  be  formed, 
and  is  fixed  at  about  the  angle  the  top 
surface  of  the  coal  will  represent  when 
stacked.  The  coal  is  received  from  cars 
in  a  hopper  located  beneath  the  receiving 
track,  and  is  fed  through  a  chute  to  the 
conveyor  of  the  trimming  machine,  which 
delivers  it  upon  the  ground  or  at  the  apex 

of  the  pile  of  coal  as  it  forms.  The  ar- 
rangement is  such  that  this  apex,  at  first 

low,  extends  outward  and  rises,  climbing 
parallel  with  the  truss  until  it  reaches 
the  top  of  the  latter,  or  until  the  pile  is 
full-grown.  This  is  accomplished  by  the 
method  of  operation  of  the  trimming  con- 

veyor. It  first  discharges  the  coal  on  the 
ground  at  the  foot  of  the  truss ;  and,  as 
tlie  apex  of  the  coal  pile  nears  the  con- 

veyor, it  extends  the  point  of  discharge 
further  and  higher,  and  so  on  until  it  has 
climbed  the  extent  of  the  truss,  when  the 
pile  is  completed.  The  bottom  of  this 
trimming  conveyor  is  a  steel  ribbon, 
usually  12  inches  wide,  which  is  wound 
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upon  a  drum  located  at  the  foot  of  the 
truss,  and  arranged  to  be  drawn  out  in 
grooves  fixed  in  the  conveyor  trough  so 
tliat  its  end — the  only  discharge  point  for 
the  coal  from  the  trimming  machine — 
shall  always  be  at  the  constantly  rising 
and  receding  apex  of  the  pile.     Thus  it 

by  power  in  all  its  movements.  As  usu- 
ally arranged  for  open-air  storage  on 

level  ground,  two  trimming  machines 
and  one  reloading  machine  located  be- 

tween them  constitute  a  "group,"  and the  storage  plant  consists  of  the  re(|uired 
number  of  these  groups,  which  may  be 

SECTION  OF  HOUSED  STORAGE  PLANT  OF  LEHIGH  VALLEY  COAL  COMPANY  AT  WEST  SUPERIOR,  WIS. 

Capacity  of  each  building  like  the  above,  50,000  tons. — The  walls  of  these  buildings  are  without  exterior  bracing,  the 
bursting  pressure  of  the  coal  being  entirely  taken  off  the  circumference  by  the  sheet  steel  anchoring  band,  whicli  is 

held  in  position  above  the  floor  by  bolts  secured  to  the  I-beams  of  the  exterior  wall.      The  reloading  conveyor 
is  operated  within  an  underground  tunnel  extending  from  the  center  of  each  building  to  its  exterior. 

can  be  seen  that  the  coal  is  necessarily 
prevented  from  dropping  but  an  insignifi- 

cantly short  distance  at  any  time  of  the 
operation. 

The  other  important  half  of  the  plant 
is  the  reloading  machine.  This  is  a 
pivoted  or  swinging  ground  conveyor, 
consisting  of  a  tlighted  chain  suitably 
mounted  on  a  steel  frame  and  actuated 

either  of  the  same  or  of  varied  capacities. 
The  reloading  machine  is  composed  of 

a  horizontal  and  inclined  portion,  both 

working  together  so  as  to  render  the  car- 
rying of  the  coal  continuous  from  any 

point  on  the  horizontal  portion  to  the 
upper  end  of  the  inclined  portion,  where 
a  small  pocket  is  provided,  into  which  the 
coal  flows,  and  from  which    it    is    dis- 

PENNSYLVANIA  RAILROAD  COAL-STORAGE  PLANT  AT  SOUTH  AMBOY,  N.  J. 

Consisting  of  six  50.000-ton  piles  with  three  reloaders.— The  service  tracks  at  this  plant  are  graded  for  drilling  cars  by 
gravity.— Power  is  supplied  by  three  engines  and  boilers  located  near  the  reloader  tower. 
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Trimmer  in  Operation. 

cliarg-ed  over  screens  into  cars  or  vessels. 
Tlie  horizontal  portion  of  the  reloader 
is  pivoted  at  the  foot  of  the  incHne,  and 
is  provided   with   wheels  which   run   on 

circular  tracks  between  and  under  the 
two  piles  of  coal.  The  power  mechanism 
is  so  arranged  that  one  man  on  the  oper- 

ating- platform  handles  the  reloader  with 
ease,  taking  coal  automatically  from  the 
base  of  either  of  the  two  piles  as  is  re- 

quired. Each  trimming-out  and  reloading  ma- 
chine has  a  capacity  of  three  tons  per 

minute,  or  i  ,800  tons  per  day ;  and  as 
one  size  of  coal  may  be  stocked  out  on 
one  pile,  and  another  size  reloaded  sim- 

ultaneously from  the  other  pile  in  each 
group,  the  handling  capacity  of  the  plant 
is  equal  to  3,600  tons  multiplied  by  the 
number  of  units  or  groups  composing  it. 
Thus  a  plant  composed  of  five  units  or 
ten  piles  can  receive  9,000  tons  per  dav 
and  reload  the  same  tonnage.  This  is 
certainly  a  great  showing  in  efficiency. 

^otuer 
3^tsponsiljtlttir0 
grabitate  to  t\)t 

person  toJjo  can 
0!)oultier  tijem, 

anti  ̂ OXDtr  floVDS  to  i\)t 
man  VdIjo  Knotos  t)otD. 

- — Elbert  Hubbard. 



Electricity  from  Wind  Pov/er 

A  Technically  and  Economically  Successful  Solution  of  the  Problem 

By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent,  The  Technical  World 

'T'HE  accompanyin^^  photograph  (Fig-. 
*•  I )  represents  an  electrical  central  sta- 

tion operated  by  wind  power,  which  has 
been  in  successful  operation  at  Askov, 

Denmark,  for  about  two  years,  supply- 
ing the  inhabitants  of  the  neighboring^ 

district  with  electric  current  for  light 
and  power.  The  constant  normal  current 
supplied  is  60  amperes  ;  wdiile  the  tension 
is  220  volts.  The  plant  has  so  far  given 
every  satisfaction,  requiring  no  material 

superintendence.  The  capacity  of  the  ac- 
cumulator battery  provided  is  sufficient 

to  yield  the  maximum  amount  of  energy 
required  during  48  hours.  The  electric 
current  is  supplied  to  consumers  at  the 

same  price  as  in  Copenhagen,  77"^.,  14 
cents  per  kilowatt-hour  for  lighting,  and 
4  cents  for  power  purposes.  This  cen- 

tral station  was  intended  mainly  to  serve 
as  an  experimental  plant  in  connection 
with  practical  investigations  into  the 
utilization  of  wind  power,  wdiich  have 
been  conducted  by  Professor  La  Cour  for 

a  number  of  years  on  behalf  of  the  Da- 
nish Government. 

The  regulating  device  for  controlling 
the  speed  of  the  dynamo,  was  designed 

by  the  experimenter,  and  is  especially  in- 
teresting. It  comprises  two  dififerent  de- 

vices, one  being  mechanical,  and  working 
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Fig.  1.     Wind-Driven  Electrical  Plant  at  Askov,  Denmark 

Mechanical  Details  of  Wind-Driven 
Electrical  Plant. 

in  case  the  w'ind  motor  runs  too  fast ; 
while  the  other  device  is  electrical,  and  is 
actuated  in  case  the  speed  is  too  low. 
The  mechanical  apparatus  is  intended  for 

maintaining  at  constant  figures  the  per- 
ipheric force  transmitted  to  the  belt  disc 

of  the  d\'namo. 
A  belt  ̂ ,i^„,  which  is 

about  vertical  (see  ac- 
companying diagram, 

Fig.  2),  actuates  ah 

intermediate'  gearing. 
The  belt  r  r,  driving  the 
dynamo,  is  arranged  at 
right  angles  to  the  outer 

bt'lt,  that  is,  about  hori- 
zontally. The  axle  of 

the  intermediate  gear- 

ing is  mounted  on  a  mov- 
able lever  arm  which  sup- 

ports a  counterweight/. 
The  resulting  tension  of 

the  belt  is  thus  main- 
t a i  n  e d  constant,  at 

figures  depending  on 

the  weight  of  the  gear- 



202 THE    TECHNICAL    WORLD 

ing  and  on  the  counterweight.  The  ten- 
sion of  the  belt  controls  the  maximum 

pull  which  may  be  transmitted  by  the 
belt,  so  that  the  torque  transmitted  by 
the  motor  cannot  exceed  a  given  value. 

As  soon  as  the  resistance  attains  the  mag- 
nitude of  the  motive  force,  the  belt  be- 

gins sliding ;  and  the  excess  of  pull  — 
that  is,  the  motive  force — is  maintained 
about    constant,    independently    of    the 

a  minimum-current  interrupter,  discon- 
necting the  dynamo  as  soon  as  the  cur- 

rent decreases  below  the  normal  number 

of  amperes.  This  arrangement  is  neces- 
sary to  prevent  the  accumulator  battery 

being  discharged  through  the  dynamo, 
in  case  the  strength  of  the  wind  is  dimin- 

ished, and  setting  both  dynamo  and  wind 

motor  rotating  backward.  The  inter- 
rupter   will    automatically  switch  in  the 

FIG.  ;'..     INTERRUPTER  OF  WIND-DRIVEN  ELECTRICAL  PLANT. 

more  or  less  considerable  sliding  of  the 
belt.  A  similar  gearing  is  thus  driven 
by  a  constant  force,  independently  of  the 
speed  of  the  dynamo  and  of  the  driving- 
shaft  A.  The  speed  of  the  dynamo  will 
therefore  adjust  itself  so  that  its  tension 
exceeds  the  tension  of  the  accumulators 

just  sufficiently  for  the  current  travers- 
ing the  latter  to  take  a  given  intensity, 

this  intensity  being  easily  controlled  by 
modifying  the  load  of  the  lever. 

The  electrical  regulation  is  located  in 
the  interrupter  (Fig.  3),  which  is  mainly 

current  as  soon  as  the  wind  again  as- 
sumes greater  strength.  To  this  effect, 

the  current  interrupter  is  provided  with  a 
tension  regulator,  inserting  the  current 
as  soon  as  the  speed  of  the  dynamo  has 
increased  sufficiently.  A  continual  open- 

ing and  closing  of  the  connections  is  thus 
brought  about  in  the  case  of  a  wind  of 
variable  strength. 

A  petroleum  motor  has  been  provided 
as  a  reserve  source  of  power  in  case  of 
several  days  of  calm  weather,  when  the 
accumulator  batterv  would  be  idle. 



The  Social  Engineer 

A  New  Field  for  the  Application  of  Expert  Knowledge 

By  HENR.Y  M.  HYDE 

Editorial  Writer  on  the  Chicago  Tribune 

s PEAKINCx  GENERALLY  and broadly,  the  engineer  is  the  man 

who  knows  how.  A- great  railroad 
is  to  be  built  through  an  unex- 

l)lored  country.  It  is  the  business  of  the 

civil  engineer  to  make  the  necessary  sur- 
veys, to  lay  out  the  shortest  and — all 

things  considered— the  best  route.  In 
the  building  of  the  road  and  its  practical 
operation,  there  is  room  and  necessity 
for  the  skilled  work  of  a  dozen  other 

highly  specialized  types  of  engineers — 
mechanical,  bridge,  electrical,  and  loco- 

motive engineers  among  them. 
Suppose,  now,  that  all  these  various 

kinds  of  work  have  been  and  are  being 
done.  The  road  is  running,  thousands 
of  men  assisting  in  its  operation.  Out 

on  one  division  serious  friction  may  de- 
velop between  the  firemen,  for  instance, 

and  the  management  of  the  road.  There, 
very  evidently,  is  a  job  for  some  man 
who  knows  how  to  deal  with  and  handle 

men.  At  this  point,  what  is  coming  to 

be  called  the  "social  engineer"  will  be 
called  in.  As  a  matter  of  fact,  however, 
it  is  his  work  to  take  such  measures  as 

will  prevent  the  friction  from  becoming 
serious  rather  than  to  deal  with  and  sub- 

due it  after  the  crisis  has  become  acute. 

In  social — as  in  all  other  branches  of 

engineering — the  master  of  his  profes- 
sion meets  difficulties  long  before  they 

arise. 

Nor  is  the  "social  engineer"  only  a 
phrase — more  or  less  happy — an  idle 
fancy.  He  is  a  fact.  Call  him  by  what 

name  you  please,  he  finds  place  and  em- 
ployment in  scores  of  large  commercial 

and  industrial  enterprises  all  over  the 

L^nited  States.  Every  year  his  place  be- 
comes more  important.  His  work  offers 

a  profitable  opening  and  an  inspiring  op- 
portunity, at  the  same  time,  to  hundreds 

of  bright  and  ambitious  young  men. 

Consider,  for  a  moment,  the  logic  of 
the  situation. 

Every  large  employer  of  labor,  in  this 
day  of  labor-saving  machinery,  must  rely 
largely  on  the  trained  services  of  en- 

gineers of  various  kinds.  He  wishes  to 

cut  down  the  running  expenses  of  his 
factory — the  electrical  engineer  designs 
and  builds  for  him  an  electrical  power 
plant,  with  individual  motors,  perhaps, 
for  each  of  the  large  machines,  so  that 

one  or  any  number  of  units  can  be  oper- 
ated with  the  greatest  possible  economy 

of  power.  It  is  the  business  of  an  elec- 
trical engineer  to  keep  a  skilled  and  ever 

watchful  eye  on  every  part  of  this  system 
so  that  there  may  be  no  costly  break- 

downs and  every  part  of  the  plant  may 
be  kept  running  at  its  highest  efficiency. 

But  here  are,  perhaps,  i,ooo  workmen, 
without  whose  cooperation  the  best  work 
of  the  electrical  engineer  counts  for  noth- 

ing. Who  shall  see  that  they  work  har- 
moniously and  loyally,  every  department 

in  tune  with  every  other,  all  keyed  up 
to  the  highest  possible  efficiency?  Who 
but  the  social  engineer? 

And,  as  said  already,  the  social  en- 
gineer is  already  at  work.  Men,  in  the 

mass,  are  more  diverse,  more  compli- 
cated, harder  to  handle  and  to  keep  in 

good  working  order,  than  the  most  com- 
plicated of  automatic  machines.  But 

they  operate,  in  the  mass,  according  to 
ascertainable  laws ;  they  respond  to  good 
treatment ;  they  need  lubricants  to  keep 
them  running  smoothly. 

Far-sighted  employers,  who  know 
wdiat  strikes  and  lockouts  cost,  both  di- 

rectly and  indirectly,  are  beginning  to 
realize  these  facts  and  to  imderstand  the 

necessity  of  having  trained  experts  at 
work  on  the  problem. 

It  is  the  business  of  the  social  en- 
gineer employed  at  a  certain  plant  to 

{203) 
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g-ct  a  thoronsjh  acquaintance  with  the 
workmen  employed  at  that  plant;  to 
keep  closely  in  touch  with  them  ;  to  make, 
so  far  as  possible,  the  conditions  which 
surround  them  at  their  work  comfortable, 
pleasant,  and  satisfactory.  If  a  spirit  of 
dissatisfaction  and  disloyalty  begins  to 
break  out  in  a  certain  department,  the 
social  eng^ineer  sets  himself  to  discover 
the  causes  and  to  remove  them,  if  he 
can. 

Perhaps  the  men  are  paid  in  checks; 
then,  in  too  many  cases,  they  cash  their 
pav  checks  at  the  nearest  saloon,  which, 
in  turn,  inevitably  means  the  consump- 

tion of  considerable  quantities  of  malt 
and  alcoholic  liquors  in  return  for  the 
favor — for  one  of  the  first  thins^s  your 
social  engineer  must  learn  is  that  the 
American  working  man  is  not  looking 
for  favors.  He  rather  resents  them.  He 
pays  as  he  goes,  and  he  will  continue  to 
buv  a  round  of  drinks  just  so  long  as  he 
is  practically  forced  to  go  to  a  saloon  to 
get  his  pay  check  cashed.  The  social 
engineer  studies  the  resulting  situation 
and,  very  possibly  .he  recommends  that 
the  workmen  at  the  plant  wdiich  employs 
him  be  paid  in  cash,  or  that  convenient 
facilities  be  provided  for  getting  checks 
cashed  close  to  the  factory. 

Investigation  show^s  him  that  the  men 
in  some  department  of  the  factory — the 
brass  polishing  room,  for  instance — ^are 
working  under  conditions  which  are  not 
healthful.  The  same  fact  has  struck 

other  people ;  but  the  social  engineer,  as 
a  part  of  his  equipment  for  the  w^ork, 
knows  how  to  do  aw^ay  with  these  un- 
healthful  conditions  at  no  great  original 
cost  to  the  employer.  At  any  rate,  he 
is  able  to  convince  the  employer  that  as 
a  mere  matter  of  dollars  and  cents  it  will 

pay  him  to  make  the  change.  In  the 
same  spirit,  he  may  go  through  every 
department  of  the  factory,  and  gradually 
suggest  and  secure  changes  wdiich  will 
greatly  increase  the  daily  capacity  of  the 
working  force  and,  as  a  consequence, 
pay  his  own  salary  many  times  over. 

His  experience  at  other  plants  and  his 
general  study  of  the  subject  may  con- 

vince the  social  engineer  that  the  work- 
men at  the  plant  which  employs  him 

w^ould  be  the  better  ofif  for  the  establish- 
ment of  a  mutual  aid  and  sick  benefit 

association.    He  knows,  of  course,  as  an 

axiom  which  some  employers  seem  still 

to  have  difficulty  in  believing,  that  wdiat- 
ever  makes  the  workmen  more  happy, 
contented,  and  prosperous,  is  of  equally 

great  benefit  to  their  employer.  Con- 
sequently, exercising  much  tact  and  pa- 

tience, he  suggests  the  establishment  of 
such  a  voluntary  mutual  aid  association 
to  some  of  the  more  thoughtful  men, 
furnishing  them  with  printed  accounts 
of  the  success  of  similar  associations 

elsewdiere  and  acting  generally  as  a  coun- 
sellor and  adviser  in  the  matter.  For, 

very  early  in  his  career  as  a  social  en- 
gineer, he  will  have  discovered  that  to 

be  at  all  successful  he  must  go  on  the 
principle  of  helping  the  men  to  help 
themselves  and  must,  on  no  occasion,  go 

any  further. 
The  vast  majority  of  well-meant  ef- 

forts on  the  part  of  employers  to  raise 

the  condition  of  their  "hands,"  have 
failed  and  are  daily  failing  and  will  con- 

tinue to  fail,  simply  because  they  are 
undertaken  in  a  paternal  attitude  of 
mind.  The  American  workingman — any 
more  than  any  other  adult — does  not  ap- 

preciate anything  which  is  done  for  him 
in  this  spirit,  it  matters  not  how  kindly 
the  motive  that  prompts  the  act.  As  he 
will  express  it  himself,  he  w^ants  not 
charity,  but  justice.  If  free  baths  are 
established  in  a  manufacturing  plant, 
and  the  benefits  of  using  them  frequently 

are  explained  to  him  in  a  tactful  and  un- 
obtrusive way,  he  will  be  likely  to  take 

full  advantage  of  them.  But  if,  after 
they  are  established,  he  is  practically  or- 

dered to  take  two  baths  a  week,  and  that 

under  the  eyes  of  "philanthropists"  and others  wdio  are  invited  to  come  and  see 

the  "animals  fed,"  he  will  revolt  and 
curse  the  man  wdio  built  the  baths. 

The  social  engineer  know^s  this  and 
the  other  primary  law^s  of  human  nature, 
and  he  is  careful  not  to  violate  them. 

If  the  social  engineer  know^s  his  busi- 
ness and  is  tactful  and  honest  with  both 

workingmen  and  employer,  he  will  be 
able  to  do  aw^ay.  largely  wdth  the  danger 
of  costly  strikes,  lockouts,  and  labor 
struggles  of  various  kinds.  Witness,  for 
instance,  the  Commissioner  of  the  Coal 

IMiners'  Association  of  Illinois.  He 
stands,  as  it  w^ere,  between  the  tw^o  in- 

terests involved,  and  has  for  a  number 
of  years  succeeded  in  preventing  strikes 
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in  the  coal  mines,  which  previously  were 
frequent  and  productive  of  much  violence 
as  well  as  loss  of  time  and  money. 

The  social  engineer  will  be  vastly  the 
better,  of  course,  for  a  course  of  uni- 

versity study  in  psychology  and  sociology 
— the  science  of  human  nature  and  of  the 
organization  of  men  into  society.  But 
he  needs,  first  of  all,  and  more  than  all 

else,  a  deep-seated  sense  of  honesty,  fair- 
ness, and  tact  in  his  dealing  with  men. 

Given  these  fundamental  qualities  with 
experience  in  handling  men  —  em- 

ployers are  even  harder  to  handle  than 
workingmen,  and  often  more  unreason- 

able— and  he  will  be  able  to  do  an  im- 
portant work  in  the  world.  There  would 

seem  to  be  no  good  reason  why  s.ome 
of  the  universities  should  not  institute 

courses  for  the  training  of  social  en- 
gineers, w'hich  might  lead  to  the  degree 

of  S.  E. 
The  Proctor  &  Gamble  Company  at 

Ivorydale,  Ohio ;  the  National  Cash 
Register  Company  of  Dayton,  Ohio ;  the 
Sherwin-Williams  Company  of  Cleve- 

land, Ohio ;  and  dozens  of  other  large 

corporations  in  various  parts  of  the  coun- 
try have  had  men  at  work  for  a  number 

of  years  along  the  lines  outlined  above. 
Whatever  may  be  the  official  title  of 
these  employes,  they  are  all  doing  the 
work  of  social  engineers. 

There  is  a  large  field,  too,  for  women 
in  this  work,  particularly  in  factories 
which  employ  large  numbers  of  feminine 
"hands."  Thus,  for  instance,  the  Shep- 
ard  Company,  Providence,  R.  L,  has 

on  its  pay  roll  a  "Social  Secretary,"  a 
young  woman  whose  duty  it  is  to  assist 
in  improving  the  conditions  of  life 
among  the  people  employed  in  its  factory, 
both  inside  and  outside  of  its  plant.  She 
seeks  to  provide  needed  comforts,  rest 
and  lunch  rooms ;  helps  in  finding  suit- 

able boarding  places  and  in  caring  for 
the  sick,  and  also  mediates  in  cases  of 
friction. 

Four  years  ago  the  manufacturers  of 
Cleveland,  Ohio,  formed  themselves  into 
an  association  and  jointly  employed  a 
Social  Secretary,  who  gives  his  whole 
time  to  assisting  in  the  improvement  of 
local  factory  conditions.  He  was,  in  a 

very  real  sense,  a  Consulting  Social  En- 
gineer, and  the  first  of  his  kind  on  record 

anywhere. 
It  must  not  be  supposed  that  the  em- 

ployment of  a  social  engineer  will  at  first 
hand  and  within  a  few  months  solve  the 
labor  problem.  There  have  been  and 
there  will  be  strikes  in  factories  where 
social  engineers  are  employed.  Rut  that 
the  employment  of  such  an  expert  is  a 
step  in  the  right  direction,  there  can  be 
no  possible  doubt. 



HYDRAULIC  BORING  MACHINES  AT  WORK. 

Story  of  the  Simplon  Tunnel 
The  Fourth  of  the  Artificial  Highways  Overcoming  the  Historic  Mountain 

Barrier  of  Central  Europe 

By  ARTHUR  TARBELL 

IX  the  great  book  of  eng
ineering 

achievements,  where  truth  is  always 

stranger  and  more  interesting  than 
fiction,  a  new  chapter  has  just  been 

added.  The  boring  of  the  Simplon  tun- 
nel through  the  Alpine  barrier  between 

Italy  and  Switzerland,  was  completed  on 
the  morning  of  February  24.  It  is  the 

longest  tunnel  in  the  world,  is  one  of  the 

most  amazing  conquests  of  nature,  and 

is  the  finest  tribute  yet  to  the  skill  of  the 

technician.  If  nothing  unforeseen  hap- 

pens, it  is  to  be  thrown  open  to  travel 
some  time  during  the  summer  of  1905. 

The  Route  and  the  Problem 

The  Simplon  plunge?  directly  into  the 
base  of  that  Alpine  giant,  ]\Ionte  Leone, 

at  a  point  a  short  distance  above  Brigue, 
Switzerland,  on  the  left  bank  of  the 

Rhone  ;  and  davlight  is  not  again  seen  un- 

til, after  traveling  twelve  and  a-quarter 
miles,  it  emerges  on  the  other  side  of  the 
lofty  Alps  at  Iselle  in  Italy.  Since  Roman 

times  the  Simplon  pass  has  been  the  av- 
enue of  the  trade  of  ]\Iilan  with  the 

Rhone  valley,  and  along  the  same  route 

have  run  the  trains  of  the  Jura-Simplon 
Railway.  On  the  Swiss  side  of  the 
frontier,  however,  the  ruggedness  of  the 
rock  formation  compelled  a  long  detour. 

Both  the  interested  governments,  accord- 
ingly— the  Swiss  and  the  Italian — joined 

in  undertaking  the  boring  of  a  tunnel. 
The  first  blast  in  the  work  of  construction 

was  fired  in  the  fall  of  1898.  Work  was 
carried  on  simultaneously  at  both  the 

Swiss  and  the  Italian  ends,  and  the  head- 
ings of  the  two  holes  ;riet  in  a  dead 

check,  constituting  a  triumph  in  engineer- 
ing science. 

As  distinsfuished  from  the  other  exist- 

{,206) 
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ing  Alpine  tunnels,  which  are  single  bor- 
ings with  double  tracks,  the  Simplon  is  a 

two-tunnel  affair,  each  with  one  track, 
thus  permitting  of  traffic  both  ways  at  the 
same  time.  For  the  present,  however, 
but  one  tunnel  is  finished  to  the  full  size, 
the  other  being  excavated  only  enough  to 
serve  for  ventilating  purposes  and  to  hold 

a  narrow-gauge  line.  These  two  corrid- 
ors travel  along  about  fifty  feet  apart, axis 

to  axis,  and  are  connected  every  600  feet 

hv   transverse   cfalleries.     \\'hen   a   new 

that  the  central  station  is  located,  the 

gallery  having  been  excavated  to  double 
width  in  order  that  two  trains  may  pass 
each  other.  The  tunnel  then  remains 

level  for  a  quarter  of  a  mile,  after  which 
it  descends  for  six  and  a-quarter  miles 
at  a  gradient  of  i  in  143,  to  the  south  en- 

trance at  Iselle,  which  is  2,080  feet  above 

sea-level.  These  easy  gradients  were 
wisely  planned  by  the  engineers  to  effect 
a  saving  in  the  cost  of  transportation. 
The  rise  in  the  Simplon  never  becomes 

THE  ENGINEERING  PART  OF  TUNNEL  CONSTRUCTION. 
Determining  the  Axis. 

cross-shaft  is  opened,  the  preceding  one 
is  hermetically  closed,  so  as  not  to  in- 

terfere with  the  ventilating  scheme. 
The  tunnels  are  18  feet  high  by  17  feet 

wide,  and  run  in  a  straight  line  under 
the  whole  Alps,  except  for  a  slight  curve 

at  each  extremity.  From  the  north  en- 
trance—  the  Swiss  end,  which  is  2,254 

feet  above  sea-level — there  is  an  ascend- 
ing gradient  of  i  in  500  for  five  and 

three-quarters  miles,  until  the  highest 
point  in  the  tunnel  is  reached.  This  spot 

is  2,312  feet  above  sea-level,  and  lies 
about  a  mile  and  a-half  below  the  crest 

of  the  mountains  between  the  Furggen- 
baumhorn  and  the  Wasenhorn.    It  is  here 

more  than  i  in  150;  while  in  the  Mont 
Cenis  and  the  St.  Gothard  tunnels  it  is 

sometimes  as  steep  as  i  in  40,  the  cost 

of  haulage — always  a  perpetual  item  of 
expense  —  being  considerably  increased thereby. 

Hydraulic  Perforators 

In  this  tremendous  piece  of  tunneling, 
the  honors  belong  largely  to  the  Brandt 
hydraulic  perforator.  About  a  dozen  of 
these  boring  machines  have  been  in 
operation  at  each  end  of  the  tunnel  since 
the  start.  The  day  of  the  diamond  drill, 
once  so  universally  used  on  tasks  of  this 

t}pe,  is  apparently  over.  What  the  Simp- 
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Ion  en.e:ineers  employ  is  a  hollow  steel 
stem  with  a  diameter  of    seven    centi- 

meters   (2.75  inches).     Three  tempered 
cutting  points  are  mounted  at  one  end. 
and  so  severe  is  their  service  that  they 
have  to  he  frequently  replaced.    Through 
the  hollow  passage  in  the    stem,    water 
flows   constantly,   keeping  the   edges   of 
the  teeth  cool,  and  washing  away  the  de- 

bris.    A  hydraulic  engine,  with  a  pump 
pressure  of  from  80  to  120  atmospheres 
and  an  available  force  of  10,000  to  12,- 
000  kilos  (22,046  to  26.455  pounds),  fur- 

nishes the  power.     These  teeth  bite  into 
the   rock  at  the   rate  of  one  centimeter 

(.39  inch)  to  each  rotation,  from  four  to 

eight  revolutions,  according  to  the  hard- 
ness of  the  rock,  occurring  in  a  minute. 

When  the  drills  have  penetrated    to    a 

depth  of  about  five  feet,  they  are  with- 
drawn   and   the    dynamite   inserted   and 

fired.     As  this  part  of  the  work  is  al- 
ways  more   or  less   dangerous,  unusual 

precautions  are  taken  to  protect  the  lab- 

orers.   For  example,  it  is  one  man's  spe- cial dutv,  when  the  mines  go  ofif,  to  count 
the  reports,  making  certain  that  all  have 

exploded.       One    and    one-half    million 
charges  of  powder  have  been  touched  off 
since  the  beginning.    The  daily  advance- 

ment of  the  tunnel  has  been  on  an  aver- 
age seven  yards,  although, during  the  first 

three  months  of  1902,  so  many  springs 
were  encountered,  and  so    many    rock- 
slips,  that  only  fifty  feet  was  gained. 

The  men  behind  the  drills,  the  labor- 
ers who  excavated  this  subterranean  gal- 

lery, were  Italians.  Herds  and  crops 
appeal  more  to  the  Swiss  than  blasting 
rocks  and  clearing  away  debris  in  the 

bowels  of  a  mountain  range.  The  w^ork- 
ing  force  numbered  about  1,000,  and  tne 
division  of  labor  was  on  the  eight-hour 
basis.  Night  and  day  for  over  six  years, 
work  was  practically  never  stopped,  three 
shifts  of  men  being  employed.  One  shift 
worked  from  6  a.  m.  to  2  p.  m.  ;  another, 
from  2  to  10  P.  M.;  and  the  third  from 

10  p.  M.  to  6  A.  M.  This  good-sized  army 
of  artisans  live  in  well-arranged  quarters 
erected  across  the  river  from  the  Swiss 

end  of  the  tunnel.  The  Italian  Govern- 
ment has  temporarily  stationed  a  consul 

at  Brigue  to  look  after  the  interests  of 
these  foreign  workers. 
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Healthful  Precautions  Necessary 
In  the  construction  of  the  St.  Gothard 

tunnel,  but  little  attention  was  paid  to  the 
health  of  the  men,  an  1  in  consequence 

many  succumbed.  The  Simplon  manage- 
ment has  profited  by  this  experience.  Un- 

commonly generous  and  efficient  meas- 
ures have  been  introduced  to  secure  both 

good  health  and  personal  safety  for  the 
employees.  A  system  of  insurance  is  in 

force ;  if  a  man  is  injured,  he  gets  a  pen- 
sion ;  if  he  dies,  his  family  receives  an 

indemnity.  N'ear  the  entrance  of  the 
Swiss  end  is  a  splendid  hospital,  with  ex- 

ceptional facilities  for  taking  care  of 
emergency  and  contagious  cases.    When 

through  pipes  pierced  with  little  holes, 
and  was  thus  made  to  fall  in  a  fine  rain. 

Through  this  liquid  curtain,  fresh  air  was 
forced,  reaching  the  laborers  so  cooled 
as  to  be  perfectly  endurable. 

From  the  very  commencement,  the 
ventilation  feature  of  the  enterprise  has 
been  successfully  handled.  The  auxiliary 
tunnel  has  been  used  as  an  air-shaft,  into 

which  great  blowers  have  driven  the  out- 
side air  at  such  a  speed  that  at  the  tun- 

nel's entrance  one  could  barely  stand  up 
against  it.  Compressed  and  sent  along  at 
a  low  pressure,  the  air  passes  through 
the  smaller  boring  until  it  reaches  the  last 

cross-section,  going  then  into  the  bigger 

BRANDT  HYDRAULIC  PERFORATOR  USED  IN  BORING  SIMPLON  TUNNEL. 
The  cutting  teeth  at  end  of  stem  are  cooled  by  running  water  forced  through  hollow  shaft. 

the  miners  come  out  from  working  in  the 
hot  tunnel,  they  are  required  to  take  a 
bath  immediately,  so  that  they  shall  not 
at  once  be  exposed  to  the  keen  Alpine 
air.  After  their  bath,  they  are  further 
obliged  to  hang  their  damp  tunnel  clothes 
in  a  dryer,  and  to  don  another  suit  while 
off  duty.  To  these  two  precautions,  more 
than  to  anything  else,  is  to  be  attributed 
the  constant  fitness  that  has  characterized 
the  men. 

As  the  Simplon  workers  had  to  be  fifty 

per  cent  deeper  below  the  earth's  surface 
than  men  had  ever  before  worked,  it  can 
well  be  fancied  that  the  problem  of  heat 

was  an  important  one,  as  heat  and  pres- 
sure increase  with  penetration  and  depth. 

At  one  point  the  Alps  towered  to  a  height 

of  7.005  feet  (more  than  a  mile  and  a- 
(|uarter)  above  the  tunnelers.  A  tem- 

perature rising  frequently  to  1 10°  had  to 
be  coped  with.  A  new  process,  used  for 
the  first  time  in  carrying  out  this  Simplon 
contract,  was  invented  to  do  battle  with 

these  conditions  of  torridity.  Cold  water, 
brought    from     the     outside,     was     run 

working  where  the  men  arc  located.  It 
reaches  them  at  the  rate  of  1,000  cubic 
feet  a  minute.  The  vitiated  air  is  forced 

back  and  out  through  the  main  tunnel. 
A  steady  current  is  thus  established, 
bringing  in  a  new  supply  of  oxygen  and 
carrying  off  all  injurious  gases. 

Hot  Springs  Encountered 

The  great  Xemesis  of  I  lerr  Hugo  von 
Kager,  the  chief  engineer  of  the  project, 
has  been,  not  the  hard  strata  of  gneiss, 
gypsum,  and  dolomite,  although  these 
have  been  met  with  in  plenty,  but  the  con- 

tinual occurrence  of  hot  springs.  Profes- 
sor Schardt,  official  geologist  of  the  tun- 
nel, estimates  that  1,000,000.000  cubic  feet 

of  water  have  poured  out  of  the  openings 
since  the  first  spring  was  struck.  In  the 

fall  of  1901,  a  boiling  volume,  discharg- 
ing 8,000  gallons  a  minute,  burst  sud- 

denly into  the  Italian  workings,  the  two 
headings  of  the  tunnel  becoming  at  once 
veritable  canals.  It  required  three  months 
to  take  care  of  this  difficulty.  The  worse 
disaster  of  all,  on  the  very  eve  of  the 
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tunners  completion,  was  met  last  Sep- 
tember, when  a  huge  underground  reser- 

voir was  accidentally  tapped,  and  a  par- 
boiling cataract  of  water,  with  a  volume 

of  18.000  gallons  a  minute,  rushed  into 
the  tunnel.  An  appalling  tragedy  was 

narrowly  averted,  for  the  inundation,  for- 
tunately, came  just  as  a  shift  was  being 

made.  The  few  men,  however,  that  hap- 
pened to  be  on  the  spot  had  to  flee  for 

their  lives,  some  not  being  able  to  make 
good  their  escape.  The  temperature  of 

this  torrent  was  112°,  and  so  unbearable 

channel  in  the  floor  of  the  tunnel  which 

performs  this  drainage  is  covered  with 

a  non-conducting  top  to  prevent  the  hot 
vapors  from  rising. 

The  Item  of  Cost 

When  this  herculean  undertaking  was 
started,  the  Swiss  Government  entrusted 
the  work  of  construction  to  a  company 

called  the  Bans^esellschaft  fiir  Simplon- 
tunnel  Brandt  Brandau  nnd  Co.,  extend- 

ing to  it  a  credit  of  $14,000,000.  The 
tunnel    was    to    have    been    finished    in 

COMPRESSED-AIR  LOCOMOTIVE  IN  TUNNEL. 
Used  for  forcing  water  through  the  hydraulic  boring  machines  and  for  cooling  purposes. 

(lid  it  make  the  tunnel  that  work  had  to 

l)e  suspended  vmtil  the  facilities  for  drain- 
age and  refrigeration  could  be  doubled. 

Even  when  the  men  resumed  operations, 
they  had  to  be  sprinkled  constantly  with 

ice  water,  otherwise  they  would  have  suc- 
cumbed in  this  deadly  portion  of  the 

cavern. 

In  the  case  of  the  minor  springs,  the 
very  simple  and  ingenious  plan  has  been 
to  throw  a  stream  of  cold  water  into  the 

fissure  emitting  the  geyser,  the  flow  thus 
being  cooled  down  to  such  a  degree  that 

the  routine  work  suffered  no  interrup- 
tion. As  the  center  of  the  tunnel  is  higher 

than  either  end,  the  descending  gradients 
carrv  ofif  the  water  to  the  outside.    The 

]\Iay,  1904;  but  the  Government,  recog- 
nizing the  enormous  obstacles  that  had 

confronted  the  engineers,  granted  an  ex- 

tension of  time  to  April  30,  1905',  and  an 
additional  payment  of  $1,600,000.  As  the 
tunnel  is  a  little  over  twelve  miles  in 

length,  this  makes  the  cost  about  a  mil- 
lion and  a-third  a  mile.  The  Italian  Gov- 

ernment, as  already  said,  united  with  the 
Swiss  in  financing  the  undertaking. 

Other  Alpine  Tunnels 

The  first  Alpine  tunnel  in  point  of  time 
—  the  Mont  Cenis  —  cost  $1,100  for 

every  yard  of  its  length,  the  total  ex- 
penditure being  about  $15,000,000.  It  is 

eight  miles  long,  took  fourteen  vears  to 
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MASONRY  ARCHING  IN  TUNNEL. 

This  form  of  support  was  necessary  where  the  strata  were  found  to  be  soft  and  rock-slips  likely  to  occur. 

bore,  and  was  finished  in  1870.  Xext 
came  the  St.  Gothard.  This  is  nine  and 

a-quarter  miles  long,  was  constructed  in 
nine  and  a-half  years,  and  was  completed 
in  1880  at  a  cost  of  $710  a  yard,  or  a 

total  cost  of  $11,500,000.  The  third  tun- 

nel— the  Arlberg- — is  six  miles  long",  took 
three  years  to  build,  was  opened  in  1883, 

and  cost  $500  a  yard,  or  a  total  of  $6,- 
000,000. 

In  the  matter  of  approaches  to  the  tun- 
nel, the  Simplon  engineers  have  been 

more  fortunate  than  the  St.  Gothard 

builders.  In  the  latter  case  great  artificial 
landing  places  had  to  be  constructed  at 
heavy  expense,  to  afford  an  entrance  to 
the  tunnel ;  but  the  Simplon  is  naturally 
easy  of  access  at  both  ends.  The  present 

Jura-Simplon  railway,  coming  from  Ge- 
neva, has  a  terminal  onlv  a  short  distance 

from  the  northern  gate ;  while  on  the 
other  side  of  the  Alps,  the  Italian  road 

at  Domo  d'Ossola  can  make  a  ready  junc- tion with  the  tunnel  trains. 

It  is  not  yet  announced  what  form  of 
motive  power  will  be  used  in  driving 
trains  through  the  tunnel ;  but  the  fact 
that  the  Swiss  Government  has  ordered 

160  cars  for  the  line,  to  be  built  with 

closed  platforms,  would  seem  to  indicate 
that  steam,  not  electricity,  was  to  be  the 
motive  power  employed  for  the  present. 

With  the  completion  of  the  Simplon, 
seven  railroads  reach  Italy,  four  going 
under  the  mountains,  two  around,  and 
one  over.  As  far  as  traffic  and  travel  are 

concerned,  the  Alps  are  now  practically 
annihilated.  No  longer  does  this  mighty, 

snow-capped  barrier  separate  the  north 
of  Europe  from  the  south. 
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C  Pull  never  had  a  shovir  as  against  brains. 

C  Take   time   by   the   forelock,   but  don't  pull It  off. 

C  Applause  has  made  fools  of  more  men  than 
criticism. 

C  Man  wants  but  little  here  below — and  that's 
about  all  he  gets. 

C  More  time  may  be  lost  by  labor  on  Sunday 
than  by  loafing  all  the  week. 

C  It  is  just  as  easy  to  find  fault  v/ith  an  elec- 
tric light  as  with  a  tallow  candle. 

C  Some  men  know  nothing,  and  know  it  and 
say  nothing.  Others  know  nothing  and  cannot 
keep  from  telling  it. 
(212) 

C  Hope  is  the  one  thing  you  can't  bunko  the 
average  inan  out  of. 

C  Most  of  the  lectures  delivered  by  women 
are  to  a  one-man  audience. 

C  There  is  in  the  worst  of  fortune  the  best 
of  chances  for  a  happy  change. 

C,  Many  a  man  doesn't  know  what  he  is  talk- 
ing about  until  after  it  is  too  late. 

C  The  world  is  full  of  professional  sympa- 
thizers, devoted  to  all  sorts  of  causes,  who 

lift  never  so  inuch  as  a  finger  in  helpful  action, 
but  hope  to  turn  the  stars  from  their  courses 
by  philosophizing,  dreaming,  and  discussion. 
From  all  such.  Good  Lord,  deliver  us. 

Hee^ltlh  iia  Sihiops 

""TWO  agencies,  independently  examin- 
■*•  ing  the  sanitary  conditions  in  Massa- 

chusetts factories,  have  come  to  the  same 
conchisions.  One  is  the  State  Board  of 
Health ;  the  other,  Professor  Sedgwick 
of  the  jMassachusetts  Institute  of  Tech- 

nology. Both  have  decided  that  the  con- 
ditions are  bad — in  some  instances  very 

bad ;  and  both  agree  that  the  danger  to 
the  health  of  the  operative  comes,  in  large 

measure,  through  the  neglect  of  that  in- 
dividual himself  to  observe  simple  and 

obvious  sanitary  precautions.  The  report 
of  the  State  Board  of  Health  discloses 
a  lamentable  indifference  on  the  part  of 
workmen  to  their  surroundings.  In 
shops  where  dust  is  created  in  large 
quantities,  and  wdiere  the  death  rate  from 
consumption  is  remarkably  high,  many 
of  the  workmen  have  been  known  to  dis- 

card the  simple  appliances  which  are  in- 
troduced to  minimize  the  danger.  In  one 

brass-polishing  shop,  for  instance,  where 
hoods  connected  with  a  forced  draught 

are  put  over  the  buft'er  wheels  to  take away  the  dust,  some  of  the  workmen  have 

removed  the  hoods  because  they  were  "in 
the  way,"  allowing  the  dangerous  and 
poisonous  dust  to  be  scattered  through 
the  atmosphere.  Spitting  on  the  floor  is 

exceedingly  common  in  industrial  estab- 
lishments, and  one  consumptive  can  poi- 

son the  whole  atmosphere  of  the  rooms, 
spreading  death  and  disease  among  his 
fellow  workmen. 
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While  it  is  the  duty  of  the  manufact- 
urer to  provide,  as  far  as  possible,  san- 
itary conditions  for  his  workmen,  some- 
thing more  than  this  is  needed.  It  is  the 

duty  of  the  manufacturer,  as  well,  to  see 
that  his  workmen  are  compelled  to  use 
them.  It  is  of  little  use  for  the  State  to 
pass  laws  providing  better  conditions  for 
operatives  so  long  as  the  latter  them- 

selves disregard  obviously  necessary  san- 
itary precautions.  The  manufacturer  can 

do  more  than  the  State  to  compel  sanitary 
conditions  in  his  workshop ;  and  if  clean- 

liness and  neatness  are  insisted  on  as 

requisites  for  employment,  there  will  be 
a  great  improvement  in  many  of  our 
manufacturing  establishments.  The  only 
effective  way  in  which  the  Legislature 
can  act  is,  first,  to  see  that  the  shop-owner 
provides  proper  sanitary  conditions,  and 
then,  to  hold  him  responsible  to  the  State 
for  the  observance  of  those  conditions  by 
the  men  in  his  employ.  The  men  them- 

selves will  not  do  it.  At  least,  that  is 

the  state  of  aft'airs  in  Massachusetts 
shops,  as  discovered  by  two  investigat- 

ing agencies  working  independently. 

IX  spite  of  the  many  wise  heads  at  work 

*■  on  the  unsolved  problems  of  the  day, 
so  many  of  them  are  still  unsolved,  and 
so  many  new  ones  continually  come  up, 
that  the  chances  for  the  man  of  inventive 

turn  were  never  better,  ]\Iany  vast  treas- 
ure fields  remain  intact.  For  instance, 

investigations  have  proved  that  huge 
areas  of  the  floor  of  the  Pacific  are 
strewn  with  nodules  of  pure  manganese. 
Invent  a  practical  and  economical  method 
for  recovering  these  nodules,  and  you 
will  become  rich  beyond  the  dreams  of 
avarice.  Another  crying  need  of  the  day 
is  a  complete  substitute  for  Para  rubber. 
Celluloid,  oxidized  linseed  oil,  and  other 
preparations  have  been  used  for  some 
of  its  purposes  ;  but  for  cycle  and  auto- 

mobile tires,  only  the  real  Para  has  suffi- 
cient elasticity.  A  perfect  substitute  at 

a  less  cost  would  make  its  inventor  many 
times  a  millionaire.  Malleable  glass  was 
manufactured  and  used  by  the  Romans 
2,000  years  ago.  The  process  has  long 
been  lost,  and  it  seems  odd  that  in  this 

mechanical  age  no  one  should  be  able  to 
rediscover  it.  Real  photography  in  colors 
is  still  an  open  field,  and  offers  boundless 
prizes  for  the  inventor.  In  smaller  mat- 

ters, too,  the  need  is  endless.  Jewelers, 
for  instance,  are  still  quite  without  any 
safe  method  for  fixing  pearls  on  jewelry, 
such  as  rings,  where  tlie  gems  are 
mounted  without  a  surrounding  setting. 

G©Sdl  Slhips  ©f  tllh© 
IRoclfeaes 

IV/rODERX  engineering  skill  and  in- 
vention create  such  a  constant 

succession  of  paradoxes  that  while 
we  cease  to  be  surprised  we  must 
perforce  continue  to  wonder.  Power 
continually  manifests  itself  in  new 
forms.  With  horseless  carriages,  en- 
gineless  trains,  wireless  telegraphs, 
and  voices  reaching  our  ears  from  hun- 

dreds of  miles  away  through  telephones 
connected  with  nothing  in  particular,  we 
have  been  taught  to  familiarize  ourselves. 
Yet  sea-less  ships,  which  plough  the 
land,  making  their  own  floating  docks 
and  taking  them  with  them  as  they  go, 
never  reaching  port,  yet  tremendously 
profitable  to  their  owners,  are  calculated 
to  make  us  pause  for  a  moment  in  the 
hurly-burly  of  mechanical  progress  and 
admire  such  a  topsy-turvy  manifestation 
of  engineering  genius. 

Hundreds  of  such  ships  are  now  afloat 
in  the  valleys  of  the  Rocky  Mountains 
and  the  Coast  Range  of  the  Pacific.  They 
are  built  a  thousand  miles  from  the  smell 
of  the  sea  in  many  instances,  where 
neither  lake  nor  navigable  river  exists. 
Such  are  the  gold  dredges  of  the  West. 

They  carry  machinery  weighing  some- 
times 300  tons.  They  are  built  on  dry 

land  where  no  water  exists  for  their 

floating ;  they  take  a  drink  from  an  irri- 
gating ditch  and  then  proceed  to  burrow. 

W^ater  from  the  underground  sources 
wells  up  in  the  excavation,  then  they  are 
afloat  and  begin  to  move  slowly  on.  The 
soil  they  take  up  is  washed  through  their 
sluices  and  passes  again  into  the  little 
artificial  lake  beneath  them,  leaving  its 

gold  behind. 
All  the  complicated  machinery  of  this 

modern  land  steamship  is  handled  by  one 
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man.  who  inhabits  a  pilot  house  sur- 
roundctl  by  levers  hke  a  railroad  sij^nal- 
nian  anion^  his  semaphores,  operatin.2: 
the  ship  at  will.  The  cost  of  operating 

these  great  ships  is  so  slight  that  gold- 
bearing  earth  can  be  handled  at  an  ex- 

pense of  five  cents  to  the  ton,  so  that  if  a 

cubic  foot  of  earth  contains  even  a  cent's worth  of  gold  a  profit  results. 
These  wonderful  new  machines  have 

appeared  only  within  the  last  few  years, 

but  already  they  are  cutting  a  very  im- 
portant figure  in  the  rapid  increase  of 

gold  i)roduction  in  this  country.  Placer 
ground  hitherto  considered  valueless  on 
account  of  its  small  proportion  of  gold 
to  the  acre,  is  now  workable ;  and  the 

ships  are  producing  great  wealth  and 
spreading  devastation  at  the  same  time. 
Orange  groves  and  olive  plantations  are 

being  ripped  up  for  the  value  of  the  sand 
beneath  them  ;  and  the  ships  plough  their 
wav  on.  leaving  barren  nakedness  behind. 

the  situation  thus  created  is  as  unique 
as  the  machines,  and  government  experts 
have  been  sent  out  to  study  it,  hoping 
that  it  may  be  so  modified  as  to  let  the 
dredges  produce  the  gold  while  leaving 
the  fand  behind  them  in  such  condition 
that  it  can  be  replanted.  There  is  an  old 

proverb  that  says:  "One  may  not  eat 
his  cake  and  keep  it  too,"  yet  the  engi- 

neering skill  which  devised  the  dredges 
mav  vet  hit  upon  such  modification  of 
their  form  and  use  as  to  make  this  pos- 

sible. Great  faith  may  w^ell  be  placed  in 
the  modern  engineer.     He  is  invincible. 

T©  Siaria©ss  tlhi©  Tidies 
AS  more  and  more  the  great  forces  of 

the  rivers  are  being  taught  to  pull 
and  haul  for  the  service  of  man,  so  the 
eyes  of  the  inventor  turn  to  the  power 
of  the  tides  and  waves  of  the  sea,  feeling 
sorrow  that  such  should  not  be  put  to 
work.  A  hint  in  this  direction  is  alreadv 

before  the  public  in  the  wave  motor  in- 
vented by  William  Armstrong,  of  Santa 

Cruz,  California.  A  brief  description  of 
this  motor,  with  illustration,  appeared  in 

the  January,  1905,  number  of  The  Tech- 
xicAL  World  (page  561).  Here  t\vo 
wells  have  been  sunk  in  a  cliff  to  six 
feet  below  low  water,  and  connected  with 
the  sea.     In  one  well  is  a  float,  in  the 

other,  a  force  pump.  An  mcoming 

wave  lifts  the  float,  w'hich  falls 
with  its  i,6oo-lb.  weight  when  the 
wave  recedes.  This  weight  pushes 
on  the  piston  of  a  force  pump  in  the  other 
well  and  sends  the  water  through  pipes 
to  a  tank  125  feet  above.  The  motor  has 
been  working  satisfactorily  since  1897, 
and  thus  in  a  small  way  a  great  problem 
seems  to  have  begun  to  reach  solution. 
Mighty  enterprises,  however,  are  also 
on  foot  for  utilizing  sea  power  on  a  very 
large  scale.  Power  producers  have  their 
eyes  on  the  almost  unlimited  energy  em- 

bodied in  the  tides  in  the  Bay  of  Fundy. 
Twice  a  day  the  flow  fills  the  great  Minas 
Basin  to  a  height  of  nearly  forty  feet ; 
then  ebbing,  leaves  it  bare.  This  is  the 
greatest  rise  and  fall  A  tides  in  the 
world,  and  its  aggregate  power  is  far  be- 

yond that  of  Niagara.  A  series  of  locks 
and  basins  sending  this  mighty  force 
through  penstocks,  and  with  turbines 
converting  it  into  electricity,  is  said  to  be 
the  mechanical  basis  of  the  proposed 
scheme. 

Gs'e^t©!?  Sp©©dl    ©f 
Vessels 

COME  flying  trips  across  the  Atlantic 
may  be  expected  soon  if  the  claims  of 

many  inventors  and  manufacturers  may 
be  credited.  Several  new  turbine  devices 
have  been  put  forth  as  able  to  carry  a 
ship  across  the  Atlantic  in  four  days  and 
even  in  less  time.  The  Cramp  Shipbuild- 

ing Company  claims  to  have  a  boat  which 
will  cross  in  three  days.  If  by  that  they 
mean  the  run  of  3.000  miles  between 
Liverpool  and  New  York,  their  claim  is 
a  sustained  speed  of  nearly  42  miles  an 
hour,  or  greater  than  that  of  any  railroad 
train  at  present  for  the  same  distance  in- 

cluding stops. 
Carl  J.  H.  Flindt,  once  sea  captain, 

new  tug-boat  master,  is  said  to  have 
spent  twelve  years  of  time  and  $37,000  in 
perfecting  a  boat  which  he  believes  will 
work  wonders.  The  Cramp  boat,  he  says, 
W'ill  not  cross  the  Atlantic  in  four  days, 
while  his  will  do  it  in  two  and  a-half 
days,  or  at  the  rate  of  50  miles  an  hour, 
assuming  that  he,  too,  means  the  voyage 
of  3,000  miles.  Flindt  has  not  given  the 
public  anything  more  than  a  hint  of  his 
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methods,  but  it  is  a  su«^^estive  hint.  He 

says  he  has  accomphshed  two  things — ■ 
improved  the  propeller  and  improved  the 
form  the  hull.  His  claim  of  speed  is 

very  extravagant,  in  view  of  the  resist- 
ance to  be  overcome.  Yet  to  one  taking 

merely  a  common-sense  view  of  the  mat- 
ter, without  pretending  to  scientific  or 

technical  knowledge,  it  looks  as  though 
Captain  Flindt  were  pursuing  the  right 
method  to  secure  the  highest  practical 
speed.  While  Flindt  does  not  give  a  hint 
as  to  his  propeller,  it  seems  evident  that 
the  pitch  of  the  screw  is  a  very  important 

matter  if  a  high  speed  is  to  be  main- 
tained. As  to  the  form  of  the  hull,  it  is 

self-evident  that  the  form  which  offers 
the  least  resistance  in  passing  through 
or  over  the  water  will  be  most  conducive 

to  speed.  It  shows  that  the  form  is  of 

prime  importance.  Upon  that  point  Cap- 

tain Flindt  says :  "I  accidentally  hit  on  an 
improved  bottom  based  upon  the  idea 

of  the  hull  of  a  catamaran."  This  serves 
to  convey  a  suggestion  as  to  the  nature 
of  his  improvement  in  this  direction.  He 
claims  to  have  about  doubled  the  speed 
by  improving  the  propeller,  and  then  to 
have  doubled  it  again  by  improving  the 
hull.  Maybe  efforts  in  this  direction 
toward  acquiring  greater  speed  will 
prove  more  productive  of  good  results 
than  those  inventions  which  have  caused 

the  increased  tonnage  of  fuel  carried  to 
offset  the  increased  speed  of  the  vessel. 

Ce^psi.catl5^ 
npHE  chemist  and  the  engmeer  now 
■*■  walk  hand  in  hand  with  the  farmer 

in  increasing  the  earth's  capacity,  with the  National  Government  behind  the  two. 

The  Agricultural  Department  is  busy  ex- 
perimenting and  devising  new  methods 

whereby  the  planter  can  get  better  re- 
turns from  his  crops.  Its  chemists  an- 

alyze and  synthesize  fertilizers,  and  study 
the  obscure  habits  of  bacteria  as  no 

farmer  could,  teaching  him  in  a  pamphlet 
what  he  might  not  learn  otherwise  in 
generations.  Now  into  the  field  also 
steps  the  engineer,  with  an  even  larger 
usefulness  before  him.  Experts  have 

figured  that  the  food-producing  area  of 
the  United  States  can  be  doubled  by  the 

solution  of  the  two  problems — which  en- 
gineers alone  can  solve — drainage  and 

irrigation. 
Within  the  area  of  the  United  States, 

Professor  Shaler  of  Harvard  University 
has  estimated  that  the  fields  improvable 
by  drainage  would  add  to  the  tillable  area 
of  the  country  more  than  100,000  square 

miles,  with  a  food-giving  value  greater 
than  that  of  the  State  of  Illinois,  wherein 

the  producing  power  of  the  soil  would 
be  far  greater  than  that  of  any  uplands. 

The  complementary  process,  that  of  irri- 

gation, promises  to  aft'ord  yet  larger 
gains,  including  the  area  of  the  South 
and  the  Middle  West.  The  field  before 

the  engineer  in  the  workshops  is  a  great 

one  and  is  ever  increasing ;  but  the  solu- 
tion of  the  greatest  problems  of  the  com- 
ing age  lie  still  before  him  in  the  great 

out-of-door  world,  giving  ever-increas- 
ing opjiortunities  for  men  with  large 

technical  training. 

THE  electrification  of  steam  railways  at 
terminals  and  in  suburban  traffic  may 

be  proceeding  apace,  but  the  good  old 
steam  mogul  still  continues  to  buck 
freight  up  heavy  grades  and  do  yeoman 

work  on  long  distances,  and  probabl}-  will 
for  some  time  to  come.  The  Baltimore 

&  Ohio  road  has  just  put  in  use  the 
largest  compound  freight  locomotive  in 

the  world.  This  is  in  use  in  the  "pusher" 
service  over  Sand  Patch  Hill  in  the  Al- 

leghany Mountains.  It  is  in  fact  a  pair 
of  locomotives  with  one  boiler.  The  en- 

gine in  working  order  weighs  334,500 
lbs. ;  and  the  weight  of  the  tender,  filled 
with  7,000  gallons  of  water  and  13  tons 
of  coal,  is  143,000  lbs.  This  engine  has 
the  greatest  heating  surface  ever  put  into 

a  locomotive — 5,586  square  feet.  Of  this 

area,  219.4  square  feet  is  in  the  fire-box, 
and  5.366.3  square  feet  in  the  tubes,  the 
latter  being  21  feet  long.  These  propor- 

tions outdo  anything  of  the  kind  ever 
.before  designed  for  a  locomotive.  The 
immense  power  of  this  engine  may  be 
conceived  from  the  drawbar  pull,  which 

is  70.000  lbs.,  working  compound  ;  or  80,- 
000  lbs.,  in  simple  gear.  The  boiler  will 
carry  a  working  pressure  of  235  lbs. 
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MINUTE  MAN  STATUE  AT  LEXINGTON, 

Minute  Man  Statue,  Lexington,  Mass.  A  bronze  statue  of  Capt.  John  Parker,  commander  of  the  Lexington 
Minute  Men,  surmounting  a  drinking  fountain  constructed  of  field  stone.  The  sculptor  was  H.  H.  Kitson,  of  Boston. 

The  statue,  which  is  the  gift  of  Francis  Brown  Hayes,  was  unveiled  April  19,  1900.  The  term  "minute  men" 
originated  at  the  time  of  the  Revolution.  It  was  applied  to  certain  militiamen  who  held  themselves  in  readmess  to 

march  at  a  moment's  notice.  Captciin  Parker  was  commander  of  the  first  military  organization  to  meet  the  soldiers  of 
England,  and  dispute  with  them  by  force  of  arms  their  right  to  intrude  upon  the  rights  and  properties  of  American 
citizens.  At  the  time  of  the  Revolution,  Captain  Parker  was  living  at  the  old  homestead  in  the  southwest  part  of 
the  town.  He  had  1 20  men  under  his  command  at  the  Battle  of  Lexington.  On  the  6th  of  May  following,  he 
joined  the  American  Army  with  a  troop  of  45  men.  At  the  Battle  of  Bunker  Hill,  he  was  stationed  with  61  of  his 
command  at  Cambridge,  to  prevent  the  British  from  crossing  the  Charles  River.     He  died  September  1 7,  1 775. 

(21G) 
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The  Harlow  House,  Plymouth,  Mass.  Also  known  as  the  Water-hole  House.  Built  in  1677  by  William 

Harlow,  of  timbers  taken  from  the  old  fort.  Probably  more  of  the  original  timber  in  it  than  in  any  other  house  now 

standing  in  Plymouth. 

Site  of  the  First  Meeting- Place,  Plymouth,  Mass.      There  are  few  spots  in  America  hallowed  with  more  sacred 

associations  than  this  first  "church  site"  in  New  England. 
(217) 
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The  School  for  the  Chauffeur 
Now  An   Established    Institution— An    Outgrowth   of  the  Necessity  for  Expert 

Training  in  the  Running  of  Automobiles 

By  FRITZ  MORRIS 

AUTOMOBILING  
havino:  passed 

i  t  s     infancy     and     graduated 

from   the   "fad"   period    into    a 
recognized  mode  of  transport — 

and   one   with   an  immense   future  —  its 
safety  must  be  looked  after.    The  school 

Repairing  the  Engine. 

for  the  chauffeur,  therefore,  has  become 
an  institution  ;  and  there  are  already  such 
schools  in  New  York,  in  Chicago,  in 
Berlin,  in  London,  and  in  Paris. 
These  schools  have  their  regular 

classes,  but  it  is  in  the  operative  class 
that  the  trials  of  the  novice  become  most 

painfully  apparent.  Machines  which 

theoretically  have  been  "set  up"  in  the 
most  approved  fashion,  have  a  mean  habit 
of  refusing  to  work  when  needed.  Some- 

times the  ignition  spark  won't  "spark," 
and  at  other  times  the  starting-crank  falls 
into  the  exasperating  habit  of  jumping 
backward  instead  of  going  ahead.  When 
this  happens,  the  chauffeur  in  embryo 
usually  gets  it  in  the  chest  and  is  tumbled 
over  backwards  in  the  dirt. 

Even  when  the  difficulties  of  getting 
the  engine  working  properly  have  been 
surmounted,  the  beginner  learns  that 
sometimes  at  that  stage  a  really  wicked 

motor  car  will  refuse  to  "mote"  properly. 
It  displays  a  fondness  for  curbstones, 
fences,  and  posts,  and  is  not  entirely 
averse  to  attacking  unsuspecting  pedes- 

trians. The  chauffeur-to-be  learns  that 
at  times  such  as  these,  the  steering  wheels 

(218) 
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and  brakes  have  a  way  of  mixing;-  them- 
selves up  and  runnino;  together  that  is 

aggravating  in  the  extreme.  Some  of  the 
students  say  that  at  times  a  really  good 
chauffeur  must  simply  turn  the  goodness 
on  full  head,  to  prevent  his  becoming  as 
wicked  as  the  devil  wagon  he  is  driving. 
There  is,  too,  a  sense  of  relief  conveyed 

at  such  times  by  a  sight  of  the  flat-cap- 

family  and  education.  In  London,  there 
is  a  school  especially  for  teaching  men 
motor  driving  through  the  most  crowded 

streets,  and  the  school  has  several  power- 

ful four-cylinder  cars  of  up-to-date  con- 
struction for  practical  study  by  its  pujMls. 

There  are  also  numerous  workshops  in 

which  all  branches  of  instruction  and  re- 
pairs are    demonstrated.     Every    pupil, 

pe<l,  leather  coated  professional,  who  goes 
along  with  each  class  of  beginners. 
Though  he  is  not,  perhaps,  a  graduate  of 
an  automobile  school,  his  hand  on  the 

right  lever  at  the  right  moment  is  looked 
upon  as  an  essential  part  of  the  course 
by  the  timid  beginner. 

In  Europe,  these  schools  for  the  chauf- 
feur are  usually  under  governmental  or 

municipal  supervision,  and  the  students, 
for  the  most  part,  are  young  men  of  good 

too,  is  thoroughly  grounded  in  the  rules 
of  the  road  and  in  speed  laws.  When 
proficient,  the  motor  cabman  applies  at 

Scotland  Yard,  the  London  Police  Head- 
quarters, where  he  has  to  prove  to  the 

Inspector  his  capability  of  driving  and 

managing  an  automobile  before  he  is 
permitted  to  take  his  stand  on  the  rank 

PRACTICE   IN   MAKING   CLOSE   PASSES. 
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with  other  cabs.  The  result  is  that  motor 

accidents  and  the  running  down  of  pe- 
destrians in  London  are  few,  at  least, 

when  one  considers  the  millions  who 

throng-  its  thoroughfares. 
The  first  German  school  for  chauffeurs 

was  established  last  November  at  the 

"Technicum"  (a  technical  academy  for 
the  teaching  of  constructing  of  machin- 

ery and  electro-technics),  in  Aschaffen- 
burg,  under  the  management  of  Director 
Kempf.  The  statutes  of  this  school  were 
submitted  to  the  Royal  Bavarian  Gov- 

ernment for  approval,  and,  after  careful 
study,  were  approved.  Director  Kempf 

was  prompted  to  found  such  a  school  be- 
cause of  the  many  accidents  occurring 

last  summer,  which,  in  most  cases,  were 
attributable  to  a  steering  and  driving  that 
lacked  the  proper  understanding. 

According  to  the  statutes,  there  are 

four  training  courses  a  year,  each  cover- 
ing ten  weeks.  At  the  end  of  each 

course,  a  very  rigid  examination,  con- 
ducted by  a  commission  composed  of  ex- 

perts, is  held  ;  after  which  those  who  have 
entered  for  such  examination  and  have 

passed  the  same  in  a  satisfactory  man- 
ner, receive  a  certificate  stating  their 

ability  to  act  as  chauffeurs  of  automo- 
biles. T'he  curriculum,  besides  the  theo- 
retical part,  demonstrates,  first  of  all,  a 

practical  training,  consisting  principally 
of  work  done  in  shops  where  mounting, 

equipping,  and  fitting  are  attended  to, 
and  especially  of  driving  exercises ;  the 
putting  on  of  pneumatic  tires;  keeping 
clean  the  motor  parts,  etc.  The  various 

types  of  gear  and  other  mechanical  parts 
are  demonstrated  to  the  pupils  from  a 

theoretical  as  well  as  a  practical  stand- 

point. 

Keep  a  Goin'! 
EF  you  strike  a  thorn  or  rose. 

Keep  a  goin' ! Ef  it  hails  or  ef  it  snows, 

Keep  a  goin' ! Tain't  no  use  to  sit  and  whine 

When  the  fish  ain't  on  yer  line ; 

Bait  yer  hook  and  keep  a  tryin', 

Keep  a  goin' ! Frank  L.  Stanton. 
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A  New  Type  of  Electric  Railway 

Ths  Single- Phase  System    of  the    Indianapolis   fv   Cincinnati  Traction  Company 

By  R.  G.  MERTON 

THE  first  single-phase  electric  rail- 
way built  for  commercial  opera- 
tion is  that  of  the  Indianapolis 

&  Cincinnati  Traction  Company, 
which  was  first  opened  to  the  public  but 
a  few  weeks  ago.  This  road,  which, 

when  completed,  will  run  from  Indiana- 
polis to  Cincinnati,  passing  through  a 

number  of  other  towns  upon  its  route, 
has  been  finished  between  Indianapolis 

and  Rushville ;  and  this  portion  of  about 
twenty  miles  is  now  in  operation  under 
the  new  system. 

In  practically  all  of  the  electric  rail- 
ways which  have  been  built  during  the 

last  five  years,  the  current  for  the  entire 
road  is  generated  at  one  main  generating 

station  in  the  form  of  three-phase  al- 
ternating current ;  and  this  alternating 

current  is  transmitted  to  sub-stations 

about  fifteen  miles  apart,  where  the  three- 
phase  current  is  changed  into  direct  cur- 

rent, and  fed  out  into  the  trolley  wires 
for  use  on  the  cars.  The  object  of  this 
method  of  distribution  is  to  reduce  the 

size  of  the  copper  conductors,  as  the  size 
of  the  wire  necessary  to  transmit  the 
standard  railway  current  of  500  volts  to  a 
distance    of   over   seven   or   eisrht   miles 

would  entail  an  almost  prohibitive  ex- 
pense. For  this  reason,  three-phase  al- 

ternating current  of  a  very  high  voltage 
is  used  to  convey  the  current  from  the 

generating  station  to  the  sub-stations, 
as  a  current  of  very  high  voltage  can  be 
transmitted  over  very  long  distances  upon 

^^^^^^^^^^H 
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Transformer  Station  at  Reedville,  Indiana. 
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very   small  wires  with  but  little  loss  in 
voltage. 

The  rotary  converter  sub-stations  in 
.e:eneral  use  are  a  large  source  of  expense, 

as  they  contain  comj^licated  moving  ma- 
chinery and  regulating  apparatus,  and 

require  the  attendance  of  skilled  elec- 
tricians. It  should  also  be  explained  that 

single-phase  motors  which  could  start  un- 
der load  have  not  heretofore  been  built ; 

and  for  this  reason  the  use  of  three-phase 
current  has  been  necessary  in  order  that 

the  svib-station  machinery  could  be  self- 
starting.  Some  three-phase  systems  us- 

ing alternating  current  directly  on  the 

car  motors  have  been  developed  in  Eu- 
rope, but  are  not  favored  by  American 

engineers,   for   the   reason  that  at  least 

two  overhead  trolley  wires  are  required, 
and  the  cars  of  this  system  can  operate 
only  at  two  fixed  speeds. 

In  the  new  system  which  has  just  been 
put  into  operation  an  alternating  current 
is  used  throughout,  from  the  generating 
station  to  the  motors  under  the  car.  This 

w^as  made  possible  by  the  production,  a 

few  months  ago,  of  a  single-phase  motor 
which  is  self-starting  under  load  and 
which  exhibits  practically  the  same  char- 

acteristics as  the  standard  500-volt  direct- 
current  motor  universally  used  on  electric 

cars  in  this  country.  The  new  single- 
phase  motor  is  in  general  appearance 

very  similar  to  the  direct-current  motor, 
except  that  its  poles  are  built  of  laminated 

sheet  steel  with   insulating  material  be- 

ARMATURE  FOR  SINGLE-PHASE  MOTOR. 
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tween  the  sheets  of  metal  to  prevent  ex- 

cessive overlieatini:;-,  and  certain  chang^es 
are  made  in  the  armature  Minding  to 
prevent  destructive  sparking  of  the 
brushes  on  the  commutator. 

The  entire  current  for  the  new  road 

is  generated  at  a  single  power  house  sit- 
uated at  Rushville,  Indiana,  an  interior 

view  of  which  is  shown  herewith.  A 

boiler  room  occupies  about  half  of  the 
building;  and  the  rest  is  divided  into  two 
parts,  the  larger  room  being  the  main 

the  trolley  wire  for  use  on  the  cars.  It 
is  largely  in  these  transformer  stations 
that  the  economy  of  the  system  lies.  As 
already  said,  the  cost  of  attendance  for 

the  rotary  converter  sub-stations  is  a 
large  item  of  expense.  The  transformer 
station  contains  no  moving  machinery ; 
and  for  this  reason  no  attendance  is  nec- 

essary, and  the  station  requires  only  oc- 
casional inspection.  There  are  three 

transformer  stations  on  this  road  between 

Indianapolis  and  Rushville.      It  is  esti- 

OVERHEAD  CONSTRUCTION  SHOWING  CATENARY  SUSPENSION. 

engine  room,  and  the  other  part  being 

known  as  the  "high-tension  chamber." 
The  engine  room  contains  two  alternat- 

ors, generating  current  at  2,300  volts, 
three-phase.  This  current  is  led  to  the 
high-tension  chamber,  where  it  is  changed 
by  means  of  transformers  to  two-phase 
current  at  33,000  volts,  at  which  pressure 
it  is  transmitted  along  the  line  of  the  road 
to  the  different  transformer  stations. 

The  road  is  divided  into  sections  of 

ten  or  twelve  miles  in  length,  each  sec- 
tion being  supplied  with  current  from  a 

transformer  station.  The  33,000-volt 
current  is  led  into  each  of  these  trans- 

former stations,  where  it  is  reduced  to 
3,300  volts,   single  phase,   and   fed   into 

mated  that  the  annual  saving  in  wages, 
in  these  three  stations  alone,  would 
amount  to  about  $6,500 :  and  on  the  ten 
stations  which  will  be  installed  between 

Indianapolis  and  Cincinnati,  the  annual 
saving  in  wages  alone  would,  on  the 
same  basis,  amount  to  nearly  $22,000. 

Another  feature  which  makes  the  op- 
eration of  the  single-phase  system  ex- 
tremely flexible,  is  the  ability  of  the 

motors  to  operate  not  only  between  wide 
ranges  of  voltage,  but  also  to  operate 
with  equal  facility  on  both  alternating 
and  direct  currents.  This  feature  is  taken 

advantage  of  in  meeting  the  conditions 

imposed  by  the  franchises  of  the  Indiana- 
polis &  Cincinnati    Traction    Company. 
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OVERHEAD  CROSSING  NEAR  JULIETTA,  INDIANA, 

On  its  private  right  of  way,  which  is  con- 
tinuous, except  in  passing  through  cities. 

the  trolley  wire  is  fed  with  3,300-volt 
current.  In  passing  through  some  of  the 
cities  along  its  route — as,  for  example, 
Rushville — such  a  high  voltage  is  pro- 

hibited ;  and  in  this  case  the  33.000-volt 
current  is  transformed  down  to  a  550- 
volt  alternating  current,  for  use  within 
the  city  limits.     In  passing  through  the 

city  of  Indianapolis,  the  cars  of  this  road 

operate  over  the  tracks  of  the  local  com- 
pany, which  are  equipped  with  the  stand- 

ard 500-volt  direct-current  system,  and 
the  same  motors  are  used  as  on  the  al- 

ternating-current part  of  the  line.  The 
cars  are  each  equipped  with  two  trolleys, 
one  of  the  usual  type,  and  the  other  a 
bow  trolley  which  makes  a  sliding  contact 
wnth  the  alternatinsf-current  trollev  wire. 

105 i5-F00T  BRIDGE  OVER  BIG  SUGAR  CREEK.  NEAR 
 PALESTINE,  INDIANA. 
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In  entering  the  city  of  Indianapolis,  the 

bow  trolley  is  pulled  down  and  the  or- 
dinary trolley  with  a  wheel  is  used  on  the 

direct-current  line. 

The  construction  of  the  alternating- 
current  trolley  line  is  novel.  The  trolley 
wire  is  supported  by  what  is  known  as 

"catenary"  suspension.  A  strong  steel 
cable  is  suspended  from  pole  to  pole ;  and 
the  copper  trolley  wire  is  carried  eight 
inches  underneath  this  steel  cable,  to 

which  it  is  supporte  \  at  intervals  of  ten 
feet  by  special  steel  clamps.  Owing  to 
its  strength,  the  steel  cable  can  be  drawn 

tight,  so  that  the  trolley  wire  is  practi- 
cally level.  This  system  offers  the  great- 

est immunity  from  danger  of  broken  trol- 
ley wires,  as,  in  case  of  a  break,  the  cop- 
per wire  being  supported  every  ten  feet, 

the  broken  ends  could  not  reach  the 

ground  or  hang  low  enough  to  come 
within  reach  of  pedestrians. 

This  road  has  been  designed  to  operate 
cars  at  a  very  high    speed.     The    local 

cars  have  a  schedule  speed  of  30  miles 

per  hour  ;  and  to  handle  the  through  serv- 
ice, limited  cars  are  to  be  put  on  the  line, 

each  of  which  will  be  equipped  with  four 

150-horse-power  motors  designed  to  op- 
erate at  a  schedule  speed  of  60  miles  per 

hour.  The  road  has  been  built  with  a 

view  to  handling  heavy  freight  as  well  as 

passengers,  and  its  construction  through- 
out is  very  substantial.  The  new  system 

has  operated  so  far  in  a  highly  satis- 
factory manner ;  and  its  success  in  this 

instance  will  undoubtedly  inaugurate  an 

era  of  long-distance  electric  railways  op- 
erated throughout  with  alternating  cur- rent. 

Since  the  foregoing  was  written,  the 
last  spike  has  been  driven  on  the  line 

of  the  \'allejo,  Benicia  &  Napa  Valley 
Railway,  to  run  between  Vallejo  and 
Xapa  Citv,  California,  a  distance  of  16 
miles.  This  is  the  second  single-phase 
line  to  go  into  operation;  a  third  one, 
in  northern  Illinois,  is  nearly  completed. 

A  Song  of  Worry 

W HAT'S  the  use  to  sit  an'  worry  if  you  lose,  who  thouglit  to  win? 

Kick  the  worry  out  the  winder — let  the  livin'  sunshine  in! 

Time  ain't  sighin' — 
He's  a-flyin'; 
Worryin'  is  half  a  sin ! 

What's  the  use  to  work  for  worry?     Ain't  there  any  hope  in  sight? 

Kick  the  worry  out  the  winder,  in  the  blizzard  an'  the  night! 
Time  don't  worry — 
Too  much  hurry ! 

Swifter  than  an  eagle's  flight! 

What's  the  use  ?    There  ain't  a  reason,  nor  the  shadder  of  a  rhyme, 

When  the  worl'  rolls  on  in  music,  an'  the  stars  are  keepin'  time! 

Time  ain't  cryin' — 
He's  a-flyin', 
An'  you're  on  the  wings  of  Time ! 

— Frank  L.  Stanton  in  Atlanta  Constitution. 



A   Sclhool   for   Clhi^^f" 

'X'HE  Young  ]\Ien's  Christian  Associa- 
•'•  tion  of  Boston  has  inaug-urated  a 
school  for  the  training  of  chauffeurs,  be- 
Heving  that  this  vocation  offers  an  ex- 

cellent opportunity  to  young  men  out  of 
employment.  In  the  school  are  several 
chassis,  which  form  object-lessons  in  the 
construction  of  automobiles  of  various 

types.  Daily  lectures  are  given  by  an  ex- 
pert in  automobile  construction  and  man- 

agement, which  might  be  said  to  form  a 
mechanical  clinic,  as  the  various  parts  of 
the  chassis  are  examined  separately.  The 
course  of  instruction  includes  not  only 
the  general  management  of  the  car,  but 
the  best  methods  of  lubricating  its  mech- 

anism, instruction  how  to  make  simple 
repairs,  and  an  explanation  of  the  uses  of 

BOSTON  Y.  M.  C.  A.  SCHOOL  FOR  CHAUFFEURS 

the  various  parts.  The  accompanying 
photograph  shows  a  class  of  applicants  at 
one  of  the  lectures. 

17ARLY  types  of  automobiles  are 
already  beginning  to  look  extremely 

ridiculous  when  compared  with  the 
modern  graceful  tonneau  and  palatial 
limousine.  What  will  they  appear  like 
when  the  automobile  has  advanced  as 

far  as  has  the  present-day  locomotive  ? 
The  first  locomotive  will  probably  look 
handsome  beside  the  first  automobile 
when  subjected  to  our  critical  gaze. 

The  first  gasoline  automobile  is  shown 
in  the  accompanying  illustrations.  What 

a  gawky,  "woggle-bug"  looking  tri- cycle it  now  appears  to 
■  be,thoughafewyearsago 

^m  it  was  considered  quite  a 

4p^|  beauty.  This  machine 
Ln  ̂   is  named  the  "Adam," 

and  is  still  in  the  posses- 
sion of  Benz  &  Com- 

pany, Alannheim,  Ger- 
many, its  makers.  It  is 

the  invention  of  Carl 

Benz.  The  patent  pro- 
tecting this  contrivance 

is  dated  January  29, 
1886.  The  propelling 

power  was  a  three- 
horse  -  power  gasoline 
motor,  firmly  secured  to 
the  frame  in  the  rear  of 
the  seat.  The  drive  was 

through  a  flat  belt  to  the 
countershaft  on  which 

was  located  the  differ- 
ential gear.     From  the 

{226) 
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THREE-gUARTERS   FRONT    ViEW. 
Rear  View. 

ORIGINAL  BENZ  CAR. 

countershaft  a  double-chain  drive  trans- 
mitted the  power  to  the  rear  wheels.  The 

cylinder  was  water-cooled  by  means  of  a 
thermosyphon  system.  The  Bunsen  sys- 

tem of  electric  ignition  was  employed.  A 
supply  of  gasoline  and  water  sufficient  for 
a  20-mile  trip  was  carried  in  respective 
tanks.  The  vehicle  was  steered  by  means 
of  a  lever  mounted  on  a  vertical  column, 
which  communicated  with  the  forked 
crown  of  the  front  w'heel.  The  seat,  with 
accommodation  for  two,  was  luxuriously 
upholstered  for  those  days,  and  the  hard 
rubber  tire  was  considered  most  satis- 

factory.  When  first  exhibited  at  Munich, 

Bavaria,  in  1888,  these  cars  took  the  gold 
medal,  and  they  at  once  created  a  furore 
in  transportation  circles. 

laaJ 
T  X  various  portions  of  the  West,  the 
'•  automobile  is  now  being  utilized  quite 
extensively  in  mail  delivery  and  collec- 

tion service,  not  only  in  the  cities,  but  in 

First  Waterless  Knox  Motor  Vehicle. 

U.  S.  Mail  Automobile. 

the  rural  districts.  The  accompanying 
illustration  shows  a  runabout  specially 

equipped  for  rural  service  in  winter.  To 
the  rear  portion  is  attached  a  wooden 
box,  which  is  divided  into  apartments  for 
mail  to  be  delivered  and  mail  collected. 
As  a  substitute  for  horses,  even  in  the 

winter,  the  automobile  has  been  proved 
to  be  a  pronounced  success. 
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TOURING  CAR  MAKING  33H  MILES  AN  HOUR  ON  A  1,000-MILE  RUN. 

SpOO©  Miles  mtt  331-2 
Miles  mia   HLo^ip 

/^XE  thousand  miles  in  an  automobile 
^^  at  ZZY-  miles  an  hour  without  a  stop 
of  the  motor,  was  the  remarkable  record 

recently  made  in  a  test  on  the  Grosse 

Pointe,  Michigan,  mile  track  by  a  ma- 
chine of  American  make.  The  feat  has 

demonstrated  conclusively  that  America 
can  build  motor  cars  of  just  as  high 
standard  of  excellency  as  can  any  other 
country. 

Of  course  it  was  impossible  to  make 
this  extraordinary  run  at  the  high  speed 

Changing  Wheel  and  Tire, 

On  long  runs,  this  method  of  changing  complete  wheel,  and 
then  changing  tire  at  leisure,   effects  great  saving  in  time. 

without  stopping  the  car,  for  the  tires 
could  not  endure  the  wear,  and  had  to 
be  replaced  several  times.  It  was  also 
necessary  tp  stop  the  car  at  times  to 
change  drivers  and  mechanicians,  and 
for  other  purposes.  Charles  Schmidt 
was  the  driver  at  the  beginning  and  end 
of  the  run,  though  E.  Roberts  and  S.  D. 
Waldon,  of  Detroit,  had  manipulated  the 

motor  at  intervals  during  the  perform- 
ance. The  illustration  shows  the  car  in 

motion  with  Charles  Schmidt  at  the  helm. 
The  automobile  made  the  thousand  miles 

at  the  speed  mentioned,  including  stops 

for  replacing  worn-out  tires,  replacing 
drivers,  lighting  lamps,  and  taking  on 
board  needed  supplies.  A  report  of  the 

performance  states : 
"Never  before  has  anything  created  by  man 

ever  traveled  so  far  at  such  a  speed  under  its 
own  power.  Transatlantic  steamers  come  the 
nearest  to  it  by  making  the  distance  but  not 
the  speed.  Locomotives  make  the  speed,  but 
relays  of  from  eight  to  ten  are  required  to 
make  the  distance ;  yet  the  automobile  made 
both  the  speed  and  the  distance  with  perfect 
ea.se,  without  the  briefest  moment  of  rest  or 
relief  for  the  motor,  and  with  a  uniformity  of 
operation  as  evidenced  by  the  times  for  the  in- 

dividual miles  as  showai  in  the  tables,  which 
altogether  makes  the  record  stand  with  abso- 

lutely no  parallel  in  engineering  history." 
The  car  started  at  6:i6  p.  m.  on  a  Sat- 

urday and  finished  at  12:9:37!  a.  m.  the 
followinsr  Monday.     The  start  and  finish 
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of  the  run  were  witnessed  by  a  large 
number  of  people  who  cheered  Schmidt 
to  the  echo  when  he  stopped  the  motor  at 
the  finisli  for  the  first  time  during  the 
test. 

A^tl©  Clainmlbainig   Test 
CIXCE  the  advent  of  the  automobile, 

^  it  has  been  put  to  some  remarkable 
tests  in  ascending  grades,  but  one  of  the 

most  remarkable  experiments  ever  at- 
tempted was  successfully  accomplished 

in  the  city  of  Lansing,  ̂ Michigan.  A  run- 
about driven  by  a  gasoline  engine  of  4^ 

horse-power  was  forced  up  the  steps  lead- 
ing to  the  main  entrance  of  the  City  Hall, 

without  other  aid  than  its  own  propulsive 
power.  The  height  of  the  entrance  from 
the  street  is  no  less  than  thirty  feet ;  and 
the  tier  of  steps  comprises  forty  in 
all,  each  being  less  than  a  foot  in  width. 
The  automobile  was  given  a  start  of 
about  fifty  feet  on  the  smooth  pavement 

before  beginning  its  climb,  but  was  suc- 
cessfully driven  to  the  top  wdthout  stop- 

ping. The  accompanying  photograph 
shows  the  vehicle  when  halfway  vtp. 

YV/HEX  a  train  or  an  automobile  trav- 

^  els  at  the  rate  of  60  miles  an  hour, 
this  means  going  a  mile  a  minute,  or 
about  90  feet  as  quickly  as  you  can  snai> 
\our  finger.  In  fact  the  velocity  is  such 
that  it  cannot  be  appreciated,  yet  the  lens 
of  the  camera  has  been  developed  to  such 

an  extent,  that  a  fairly  good  picture  can 
be  taken  of  a  vehicle  traveling  at  this 
speed.  The  accompanying  photograph 
shows  two  automobiles  actually  speeding 

Automobile  Climbing  Steps  of  Public  Building. 

at  the  rate  of  60  miles  an  hour,  as  proved 

by  the  stop-watches  of  the  judges.  It  is 
a  picture  taken  recently,  of  a  race  in 

Columbus,  Ohio,  where  the  world's  rec- ord for  automobiles  at  that  time  was 
beaten.  The  outlines  of  the  vehicles 

are  very  clearly  defined.  In  taking 
this  picture,  the  shutter  which  covered 
the  lens  was  moved  in  about  one- 
thousandth  of  a  second.  Various 

world's  records  were  beaten  on  the 
Ormond-Daytona  beach  race-course, 
Florida,  the  last  week  in  January  of 

this  year,  one  "freak"  machine  making 
a  mile  in  32s  seconds. 

COURTING  DEATH  MERRILY. 
Automobiles  racing  at  sisty  miles  an  hour. 
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THREE  CENTURIES  OF  TRANSPORTATION  AT  A  GLANCE. 
View  taken  at  Ormond,  Florida. 

/^X  the  Atlantic  coast  between  the 
^^  towns  of  Ormond  and  Daytona, 
Florida,  can  probably  be  seen  more  types 
of  motor  vehicles  than  elsewhere  in  the 
world.  As  is  well  known,  the  surface  of 
the  beach  on  this  section  of  the  coast  is 
so  hard  and  smooth  that  it  affords  an 
ideal  racing  course,  and  each  winter  a 
large  number  of  chauffeurs  are  attracted 

to  it.  X"ot  only  runabouts  and  touring 
cars  can  be  seen,  however,  but  bicycles, 
tricycles,  and  occasionally  the  old-tim^ 
ox-cart.  The  accompanying  photograph, 
which  was  taken  at  Ormond,  shows  four 
different  kinds  of  vehicles  which,  as  types 
of   locomotion,  may  not  inappropriately 

be  said  to  represent  the  eighteenth,  nine- 
teenth, and  twentieth  centuries. 

ina©Ibile 

A  CCOMI\IODATING  ten  persons, 
containing  separate  sleeping  apart- 

ments for  long-distance  trips,  and 
arrangements  for  serving  meals  in 
the  vehicle  either  at  a  party 
table  or  at  private  tables  beside  each 
berth,  a  new  automobile  that  has  been 
built  at  Cleveland,  O.,  is  a  modern  tri- 

umph in  motor-car  construction  and  is 
the  largest  automobile  in  the  world.  The 
machine  is  of  408  horse-power,  and  was 
built  at  a  cost  of  $35,000,  for  Mr.  Louis 
D.   Schoenburg.     There  is    a    complete 

SCHOENBURG  AUTOMOBILE  WITH  TOURING  BODY. 
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kitchen  and  dininc^  room,  and  the  interior 

throughout  is  richly  ornamented,  hand- 
somely furnished,  and  as  luxuriant  as  a 

home.  It  carries  a  dynamo  for  electric 

lighting"  and  heating.  Three  separate 
bodies  are  provided — the  Pullman  body, 
touring  body,  and  racing  body.  The  ma- 

chine is  thus  adapted  to  all  the  require- 
ments of  modern  aiitomobilists.  and  is 

nearly  equivalent  to  three  separate  auto- 
mobiles. With  the  Pullman  body,  the 

Schoenburg  automobile  is  a  veritable  pal- 
ace on  wheels ;  with  the  touring  body  it 

is  an  ideal  vehicle  for  overland  trips  ;  and 
with  the  racing  body  it  will  make  a  speed 
of  lOO  miles  an  hour. 

M5^dlra,M]IflcIfe.aim^  ^mil' 

Motliv©     Po^y^eip     for 

CLUICIXG  away  vast  masses  of  earth 
*^  and  sand  from  a  railroad  track  is  a 
method  of  opening  up  traffic  quickly, 
which  has  been  successfully  adopted  by 
the  Great  Xorthern  Railway  in  the  State 
of  Washington. 

Some  distance  north  of  Seattle,  the 

railroad  runs  along  the  shores  of  Puget 
Sound.  Back  from  the  line  is  a  steep 
ridge,  along  the  base  of  which  the  grade 
was  established.  The  soil  is  rather 

sandy,  with  small  gravel  intermixed  ;  and 
during  heavy  rains  the  water  percolates 
through  the  embankment  and  follows  the 
descent  down  to  the  road.  The  seepage 
and  pressure  are  continually  causing 
great  masses  of  earth,  sand,  and  gravel 

to  slide  down  on  the  track,  creating  vexa- 
tious and  costly  delays. 

The  "old  shovel  route,"  as  it  was 
called,  has  now  been  superseded  by  much 
faster  methods.  An  immense  steam 

pump  has  been  substituted  for  the  army 
of  shovelers  formerly  needed  to  clear  the 

track.  This  pump,  operating  in  connec- 
tion with  a  large  hose,  rapidly  removes 

the  earthy  obstructions.  A  powerful 
stream  of  water  is  sent  through  the  hose, 
and  the  masses  of  earth  and  sand  melt 

away  very  fast.  In  a  very  short  time  the 
steam  pump  and  hose  can  perform  the 
work  of  hundreds  of  men. 

es 

In  discussing   motive  power  for  auto-- 
mobilcs  before  the  American  Motor 

I-^ague  in  New  York,  Prof.   R.  C.  Car- 

penter said: 

'At  the  present  tiiYie  the  gas  engine  motor is  the  most  economical  and  most  convenient 
means  of  propulsion  known ;  and,  in  view  of- 

the  general  developments  in  the  art  of  power" 

Removing  Railroad  Obstructions  by  Hydraulicking. 

Illustrating  method  adopted  by  Great  Northern  Railway  in 
the  State  of  Washington,  near  the  coast  of  Puaet 

Sound,  where  landslides  are   contin- 
ually obstructint;   tracks. 

engineering,  it  does  not  seem  probable,  nor 
possible,  that  it  is  likely  to  be  superseded  to 
any  great  extent  by  any  other  motive  power. 
On  the  contrary,  it  is  possible  that  still  further 
advances  will  be  made  in  the  art  relating  to  its 
use,  and  that  it  will  continue  to  be  more  and 
more  the  dominant  and  principal  motive  power 
used  for  automobiles.  The  electric  carriage 
enjoys  the  distinction  of  being  the  easiest  to 
operate  and  control,  the  most  nearly  noiseless 
in  operation,  and  ihe  most  cleanly  in  use. 
Despite  the  inefficiency  of  the  steam  engine  as 
a  means  of  converting  the  energy  of  fuel  into 
work,  it  is  never  likely  to  be  superseded  for 
certain  classes  of  work  required  of  automobiles, 
because  of  the  advantages  it  possesses  in  the 
way  of  reliability,  easy  and  ready  starting, 

quick  and  accurate  control." 



Number  Fourteen— Turning  Tapers 

TTTE  turning-  of  a  given  taper  is  a l)oint  in  machine-shop  work  that 
has  puzzled  many  a  mechanic. 

The  turning"  of  tapers  by  setting 
over  the  tail-stock  seems  to  present 
greater  difficulty  than  the  other  methods  ; 

hence  it  will  be  inore  carefully  consid- 
ered here. 

Tapers 

Tapers  are  usually  designated  by  the 

amount  per  foot,  that  is,  "^  inch  per 
foot,"  or  "2  inches  per  foot."  This  means 
that  if  the  piece  is  one  foot  long,  one 
end  has  a  diameter  ')4  i"ch  greater  than 
the  other  end.  If  the  taper  is  3  inches 
per  foot,  the  diameter  of  one  end  is  3 

inches  g-reater  than  that  of  the  other, 
provided  the  length  is  one  foot. 

Sometimes  the  taper  is  stated  as  "i  in 
8,"  or  "i  in  12."  In  such  cases,  it  is  easy 
to  reduce  to  "amount  per  foot."  A  taper 
of  I  in  8  is  evidently  ly^  inches  per  foot, 

for  i2-f-8=i.5.  A  taper  of  i  in  12  is 
I  inch  per  foot,  for  12-^12=1.  Although 
the  taper  is  thus  designated,  the  length 
of  the  tapered  piece  is  not  necessarilv 
twelve  inches.  The  statement  means  that 

the  piece  has  a  taper  such  that  if  it  were 
one  foot  long,  the  difference  in  diameter 
would  be  the  stated  amount. 

Fig.  I  (see  blackboard)  shows  a  piece  of 
which  one  end  has  a  diameter  of  3  inches, 
and  the  other  end  a  diameter  of  3^ 
inches.  As  the  difference  in  diameter  is 

^  inch,  and  as  the  piece  is  one  foot  long, 
the  taper  is  34  inch  per  foot. 

The  Lathe 

We  all  know  that  if  both  the  live  cen- 
ter and  the  dead  center  are  in  line,  a 

piece  will  be  turned  having  the  same 
diameter  at  each  end.  In  other  words, 

the  piece  will  be  "straight."  We  also 
know  that  the  cutting  tool  is  rigidly  fas- 
(2??) 

tened  to  the  carriage,  which  must  move 
l)arallel  to  the  center  line  because  of  the 
guides  or  Vs.  It  is  easy  to  see  that  if 
either  center  is  moved  from  the  center 

line,  the  piece  will  be  turned  smaller  at 
one  end. 

Fig.  2  (and  also  all  the  rest  of  the  il- 
lustrations on  the  blackboard  )  represents 

a  tapered  piece  in  a  lathe.  The  observer 
is  supposed  to  be  looking  down  on  the 
lathe.  From  Fig.  2,  we  see  that  the  end 
nearest  the  tool  w^ill-  be  the  smaller.  As 

the  head-stock  is  usually  immovable,  it  is 
customary,  when  turning  tapers,  to  move 
the  tail-stock  from  its  central  position. 
Since  most  tapers  are  turned  having  the 

small  end  at  the  tail-stock,  the  dead  cen- 
ter is  usually  moved  toward  the  tool  or 

toward  the  front  of  the  lathe. 

In  Fig.  2,  it  is  assumed  that  the  cen- 
ters merely  touch  the  ends  of  the  piece ; 

this  is  not  true  in  practice  ;  but  this  as- 
sumption makes  the  calculation  easier. 

The  eft'ect  of  inserting  the  centers  in  the ends  will  be  taken  up  later. 
Amount  of  OfFset 

The  amount  of  taper  given  a  piece 
depends  upon  the  length  of  the  piece,  and 
the  amount  the  dead  center  is  brought 
forward.  Let  us  assume  that  we  have 

a  piece  3  inches  long,  and  that  w^e  wish 
to  turn  a  taper  which  shall  be  2  inches 
per  foot.  Xow  the  piece  is  3  inches  long 
Avhich  is  one  quarter  of  a  foot.  If  the 
difference  in  diameter  is  to  be  2  inches 

for  12  inches,  it  will  be  2-^-4  (^jA)  inch 
for  3  inches.  We  know  that  the  distance 
from  the  dead  center  to  the  circumfer- 

ence is  one-half  the  diameter;  hence  the 
dead  center  should  be  offset  one-half  of 

3^2  inch,  or  J4  inch.  This  is  shown  in 

Fig-  3-  . 

Leaving  the  dead  center  offset  34  inch, 

move  tail-stock  out  so  that    a    piece    6 

{Riehis  of  PtiHication  Reseri'ed  by  Author') 
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inches  long  may  be  placed  between  the 
centers.  The  difference  in  radius  will 

then  be  34  inch  in  6  inches,  and  the  dif- 
ference in  diameter  will  be  Yj  inch  in  6 

inches,  or  i  inch  per  foot.  Before,  it  was 
2  inches  per  foot. 

By  following  the  same  reasoning,  it 

would  be  y^  inch  per  foot  if  the  tail- 
stock  were  moved  outward  until  a  12- 
inch  piece  could  be  inserted. 

The  above  calculation  was  based  on 

the  assumption  that  the  length  was  given 
and  also  the  amount  of  taper.  Xow  let 
us  consider  a  case  in  which  the  length 

is  given  but  the  amount  of  taper  is  un- 
known. The  piece  is  8  inches  long,  and 

on  one  end  a  taper  is  to  be  turned.  The 
tapered  portion  is  to  be  4  inches  long, 
and  the  difference  in  diameters  of  this 

4  inches  is  to  be  Ij  inch.  -How  much 
must  the  tail-stock  be  set  over? 

Let  us  first  find  that  the  taper  would 
be  13^  inches  per  foot,  because 

3x3^=13^.  Then  the  tail-stock  should 
be  moved  3^  of  13^2  (=^)  inch  if  the 
piece  were  a  foot  long ;  but,  as  it  is  only 
8  inches  (or  f  of  a  foot)  long,  it  should 
be   moved   fxf    (=)^)    inch.      Had  the 

piece  been  18  inches  long,  the  tail-stock 
should  be  moved  4Xf  (=1^)   inches. 

The  Lathe  Centers 
In  these  calculations,  we  assumed  that 

the  lathe  centers  merely  touched  the  ends 
of  the  piece,  thus  making  the  length  of 

the  piece  the  same  as  the  distance  be- 
tween centers.  This  assumption  is  not 

true  in  actual  work  ;  and  if  the  calculation 

is  to  be  accurate  (and  it  should  be  as  ac- 
curate as  possible,  to  avoid  continual 

changing  of  the  tail-stock),  the  distance 
the  centers  enter  the  piece  must  be  con- 
sidered. 

Fig.  4  shows  (somewhat  exaggerated) 
the  effect  of  the  lathe  centers.  If  the 

piece  is  long,  the  error  is  slight;  but  if 

short,  the  actual  taper  will  differ  consid- 
erably from  the  calculated.  Let  us  suppose 

each  center  enters  V4  inch  ;  both  would 

enter  y'z  inch,  and  the  length  to  be  used in  the  calculation  should  be  reduced  that 

much.  To  make  a  taper  for  a  fit,  the 
calculation  should  be  made  as  accurately 

as  possible ;  and  while  turning  the  taper, 
the  calipers  should  be  used  frequently, 
so  that  the  tail-stock  may  be  correctly 

placed. 



Some  General   Features  of  the  1905 
Automobile 

Trend  of  Improvements    Exhibited  at  Recent  Sho"ws 

By  M.  R.  GREENE 

THE  very  larq;c  attenda
nce  at  the 

recent  aninuil  automobile  shows 

in  Xew  York  and  Chica.QiO, 

proves  the  extent  to  which  the 
automobile,  either  as  a  pleasure  vehicle 

or  for  business  purposes,  has  found  its 

way  into  general  favor ;  and  the  char- 
acter of  the  exhibits,  from  the  standpoint 

of  general  appearance,  seems  to  leave  but 
little  room  for  improvement,  and  is  in 
strong  contrast  to  the  perambulating 

power  plants  which  were  so  conspicuous 

only  four  or  five  years  ago. 

In  fact,  the  most  noticeable  improve- 
ments in  the  1905  types  of  automobiles, 

are  in  the  remarkably  handsome  bodies, 
which  are  in  many  cases  magnificent 

specimens  of  the  carriage-builder's  art. 
Canopy  and  limousine  tops  are  much  in 

evidence,  not  only  adding  to  the  appear- 
ance of  the  cars  but  providing  a  needed 

protection  from  the  weather.  In  some 
of  the  closed  carriages  the  upholstering 
is  very  handsome,  and  the  v/hole  tendency 
in  body  designing  and  finishing  is  toward 

more  luxurious  and  higher-priced  pro- 
ductions. It  is  also  noticeable  that  the 

rear  entrance  car  is  rapidly  giving  way 
to  those  with  side  doors. 

It  is,  however,  with  the  mechanical  de- 
tails of  the  1905  types,  that  our  readers 

will  be  most  interested  :  and  mechanically 
these  machines  have  improved  almost  as 
much  as  they  have  artistically,  although 
improvements  of  a  mechanical  nature  are 
naturally  less  obvious  than  those  of  the 
other  class. 

Gasoline  machines  constitute  the  great 
majority  of  automobiles  in  use  at  the 
present  time,  and  it  is  in  this  class  that 
the  most  notable  improvements  are 
found.  Electric  machines  show  but  little 

change ;  and  steam-engine-driven  ma- 
chines of  the  smaller  sizes  have  practi- 

cally disappeared,  although  this  type  still 
holds  its  own  in  the  larger  cars. 

In  the  gasoline  cars  the  engine  is  per- 
{234) 

hai)s  the  most  prominent  feature,  and  in 

this  year's  models  the  use  of  vertical 
four-cylinder  engines  is  very  noticeable, 
being  found  in  almost  all  the  large  cars 
of  whatever  manufacture.  Next  to  this 

comes  the  two-cylinder  opposed  type  of 
engine,  which  is  still  found  in  a  number 
of  makes  of  moderate-sized  cars.  The 

use  of  single-cylinder  engines,  judging 
from  the  recent  exhibits,  is  being  rapidly 

abandoned.  The  four-cylinder  engine 
does  not  add  any  complications  to  the 

management  of  the  cars,  and,  as  the  im- 
pulses are  distributed  between  four 

cranks,  there  is  a  more  uniform  distribu- 
tion of  the  force  exerted  upon  the  shafts, 

which  results  in  fewer  broken  shafts. 

The  engines  are  all  four-cycle  machines, 
with  one  exception,  which  is  a  two-cycle 
machine ;  and  the  latter,  owing  to  its  ex- 

treme simplicity  of  construction,  may  be 
regarded  as  a  promising  field  for  future 

improvement.  It  is  understood  that  sev- 
eral new  automobiles  will  be  produced 

this  year  using  this  type  of  engine. 
The  sliding  transmission  gear  and  the 

bevel-gear  drive  are  by  far  the  most 
prominent,  the  chain  being  now  found 
only  on  some  of  the  lightest  machines. 

Tubular  frames  have  also  practically  dis- 

appeared, and  pressed  steel  is  almost  uni- 
versally used.  The  latter  has  the  ad- 

vantage of  lending  itself  very  readily  to 
the  many  sharp  bends  and  turns  found 
in  the  frames. 
Another  noticeable  feature  which 

seems  to  be  gaining  in  popularity  is  the 
use  of  ball-bearings,  and  these  in  many 
cases  have  been  adopted  for  almost  all 
the  bearings  on  the  car.  In  almost  all 

of  the  exhibits,  a  complete  chassis  with- 
out the  body  was  shown,  and  these  were 

all  characterized  by  excellent  workman- 
ship and  careful  design.  In  fact,  it  was 

generally  remarked  that  the  quality  and 
finish  of  the  American  machines  were 

fully  as  good  as  seen  in  the  foreign-made 
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machines  of  far  higher  cost.  Within  a 
comparatively  short  time  the  materials 
used  in  automobile  manufacture  have  im- 

proved wonderfully,  owing-,  no  doubt,  to 
the  vast  increase  in  the  business  which 

has  warranted  the  manufacturers  in  turn- 
ing out  special  grades  of  steel  for  this 

purpose. 
Another  feature  which  is  noticeable  in 

this  year's  models  is  the  tendency  toward' 
air-cooling.  In  a  number  of  the  designs 
in  which  the  cylinders  are  w'ater-cooled, 
the  radiators  are  made  so  as  to  present  a 
very  large  area  of  cooling  surface,  and 
the  draft  is  assisted  by  means  of  a  fan 
placed  in  front  of  the  radiators.  One  of 

the  large  cars  exhibited  had  a  four-cyl- 
inder motor  which  was  cooled  entirely  by 

means  of  a  draft  of  air  from  a 

blower,  driven  by  a  direct  gearing 
from  the  engine  shaft.  The  air 
blast  thus  created  is  carried  in  a  large 

pipe  to  the  cylinder-heads,  and  passes 
through  the  annular  s]:)ace  between  the 

outer  walls  of  the  cylinder  and  an  al- 
uminum jacket.  At  normal  speed  the  air 

is  forced  through  this  space  at  a  pressure 
of  about  two  ounces  per  square  inch,  and 
the  cooling  effect  thus  produced  has  been 
found  ample  to  keep  the  motor  at  a 
proper  temperature  under  all  conditions 

of  speed.  Various  systems  of  air  cool- 
ing are  applied  to  the  large  cars  of  twenty 

to  thirty  horse-power,  with  the  result 
of  considerably  decreasing  the  weights 
of  the  machines. 

Wheels  are  almost  universally  of  wood 
of  the  artillery  type  ;  and  the  wire  bicycle 
wheel,  which  was  at  one  time  popular, 
seems  to  have  entirely  disappeared. 
There  is  a  tendency  to  make  tires  larger 
and  heavier  ;  but,  witli  the  exception  of 

one  non-skidding  tire,  there  was  nothing 
exhibited  especially  new  in  this  line.  On 

the  whole,  the  tire  may  perhaps  be  con- 
sidered the  w^eakest  feature  of  the  ma- 

chines, and  the  difficulty  with  tires  in- 
creases as  the  weight  of  the  machines 

increases. 

Ignition  by  jump  s])ark  with  the  usual 
double  set  of  dry  cells,  is  the  rule  with 

almost  all  of  the  cars,  the  cells  being  ar- 
ranged with  a  convenient  switch  so  that 

one  set  may  be  used  while  the  other  set 

is  recuperating.  The  use  of  forced  lubri- 
cation is  also  noticeable  on  many  of  the 

cars. 

The  exhibits  as  a  whole  showed  that 
the  manufacturers  of  automobiles  have 

generally  reduced  their  products  to  a 
number  of  standard  types,  and  that  the 
most  important  lines  of  improvement  in 
view  are  the  perfecting  of  small  details 
of  design,  simplifying  the  machinery  by 
dispensing  as  far  as  possible  with  com- 

plicated parts,  and  so  locating  the  ma- 
chinery that  parts  liable  to  need  repairs 

are  easily  accessible.  There  is  also  a  ten- 
dency to  simplify  the  operating  devices 

by  reducing  the  number  of  wheels,  levers, 
pedals,  etc.,  to  a  minimum.  The  limited 
space  at  our  command  prohibits  a  detailed 
description  of  the  different  tyj^es  of  gas- 

oline automobiles  exhibited  ;  but  in  a  fu- 
ture issue  an  illustrated  description  of  the 

principal  features  of  the  prominent  ma- 
chines will  be  given. 

Outside  of  the  gasoline  type  of  car, 
the  White  steam  car  possesses  a  number 
of  novel  features  which  are  of  special 
interest.  The  steam  generator  is  the  im- 

portant feature  of  this  car,  and  is  the 
feature  v/hich  has  made  it  a  practical 

competitor  of  cars  equipped  with  inter- 
nal-combustion engines.  This  generator 

consists  of  a  series  of  helical  coils  of 

seamless  steel  tubing,  placed  one  above 
the  other  and  separated  sufficiently  for 
heating  space.  .These  coils  are  sur- 

rounded by  a  casing  and  insulating  ma- 
terial, and  the  heat  is  applied  at  the  bot- 

tom by  a  burner.  Water  enters  at  the 
top  of  the  coils,  but  cannot  pass  down 
to  the  bottom  by  gravity.  It  is  held  in 
the  upper  coils  subject  to  the  action  of  a 
water  pump.  In  this  way,  water  is 
forced  into  the  top  of  the  generator,  and 
remains  in  the  top  coils,  while  the  steam 
is  in  the  lower  coils  directly  over  tlie 
fire,  whence  it  passes  directly  to  the  en- 

gine. From  this  description  it  will  be 
seen  that  the  steam  generator  does  not 
at  all  resemble  the  ordinary  steam  boiler. 
The  upper  coils  of  the  generator  act 
principally  to  heat  up  the  water,  and  this 
hot  water  is  converted  into  steam  at  some 

variable  point  in  the  coils,  depending 
upon  the  rapidity  of  steam  consumption 

in  the  engine.  The  water  supply  is  au- 
tomatically controlled  by  the  steam  pres- 

sure acting  upon  a  diaphragm  valve 

which  opens  a  by-pass  automatically 
when  the  steam  pressure  is  above  375 

pounds.    The  fuel  supply  is  automatically 
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controllctl  by  a  fire  regulator  in  the  steam 

pipe.  This  regulator  shuts  off  the  fuel 

supply  when  the  steam  reaches  the  tem- 
perature at  which  the  regulator  is  set. 

With  this  system  of  regulation,  the  car 

can  be  run  until  the  water  supply  is  en- 
tirely exhausted,  without  damage  to  the 

coil,  or  danger  of  explosion.  Should  this 
condition  occur,  all  that  is  necessary  is 

to  replenish  the  water. 
The  engine  is  of  the  compound  type, 

and  is  arranged  with  a  valve  operated 

by  a  foot  pedal  so  that  high-pressure 
steam  is  admitted  to  both  cylinders,  thus 
running  as  a  simi)le  engine  for  starting 
and  when  a  strong  pull  at  a  low  speed 
is  required.  For  ordinary  running,  the 
engine  is  always  used  compound,  which 
is  its  condition  of  greatest  efficiency.  The 

engine  cylinders  are  insulated  and  cov- 
ered with  an  aluminum  jacket,  and  the 

crank-case  is  of  aluminum  and  entirely 

enclosed,  making  it  thoroughly  dirt-proof 
and  providing  an  easy  method  of  lubrica- 

tion. A  muffler  is  used  for  the  exhaust 

steam,  which  makes  the  operation  of  the 

machine  noiseless.  The  engine  is  lubri- 
cated by  an  automatic  forced  lubricating 

system,  and  its  shaft  runs  in  oil,  as  do 
also  the  driving  and  compensating  gears. 

The  burner,  wdiich  is  placed  directly 

beneath  the  lower  coil  of  the  steam  gen- 
erator, is  of  the  Bunsen  type,  and  fuel 

is  fed  to  it  under  moderate  pressure 
maintained  by  a  pump  attached  to  the 
engine.     There  is  a  pilot  light  used  in 

coimection  with  the  burner,  which  heats 

the  vaporizer  and  lights  the  burner.  The 
main  burner  valve  is  turned  on  when 

the  vaporizer  has  become  heated,  but  this 
valve  has  no  effect  on  the  pilot  light.  It 
is  claimed  that  steam  can  be  gotten  up 
within  four  minutes  from  the  time  the 

pilot  light  is  lighted. 
For  a  steam  unit  of  such  relatively 

small  size,  this  generator  and  engine 
show  remarkable  results  in  water  and 

fuel  consumption.  From  a  test  made  by 
Prof.  C.  H.  Benjamin  of  the  Case  School 
of  Applied  Science,  it  was  found  that  the 

steam  consumption  per  indicated  horse- 
power per  hour  varied  from  ii  to  14 

pounds.  An  ordinary  simple  engine  will 
consume  from  25  to  36  pounds,  and  the 

triple-expansion  condensing  engine  uses 
about  12  pounds.  The  consumption  of 
gasoline  for  the  burner  is  a  little  over 

a  pound  per  horse-power  per  hour  at 
full  load.  The  results  obtained  from 

this  generator  emphasi  tl  '.  economy  of 
the  use  of  highly  superheated  steam. 

The  1905  White  car  has  been  provided 

with  a  sliding  gear  which  permits  the  en- 
gine to  be  run  independently  without 

moving  the  car.  By  means  of  this  sliding 
gear,  the  gear  ratio  between  the  engine 
and  the  rear  axle  can  be  increased  when 

the  engine  is  running  very  slowly,  and 
pulling  very  hard.  This  is,  however,  not 

a  change  speed  gear,  but  merely  an  emer- 
gency gear,  and  is  not  normally  in  op- eration. 

In  Our  0^vn  Hands 

WE  shape  ourselves  the  joy  or  fear 
Of  which  the  coming  life  is  made. 

And  fill  our  future's  atmosphere 
With  sunshine  or  with  shade. 

—John   Greenleaf   Whittier. 



Life  Stories  of  Successful  Men 
Robert  Gillespie  Reid 

By  WILLIAM  R,  STEWART 

Editorial  Stall,  Cosmotolitan  Magazine 

BY  people  who  know 
 Robert  Gil- 

lespie Reid,  the  "Czar"  of  New- 
foundland, as  he  became  popu- 

larly called — which  meant  prac- 

tically owner  and  manager  of  that  sev- 
er.th  largest  island  of  the  world — the 
two  qualities  most  generally  associated 

with  him  are  his  prudence  and  his  gen- 
erosity. But  by  the  great  multitude,  who 

knew  only  of  him,  the  impression  is 

strongly  held  of  reckless  daring  and  cal- 
lous disregard  of  the  rights  of  others. 

Perhaps  there  is  reason  for  both. 
Certainly  prudence  and  daring,  antithetic 
as  the  qualities  are,  are  not  necessarily 
inconsistent  in  life.  The  resolution  which 

is  "sicklied  o'er  with  the  pale  cast  of 
thought,"  if  it  loses  the  name  of  action, 
is  not  real  prudence.  On  the  other  hand, 
daring,  when  as  its  motive  it  has  the 
logic  of  a  correct  appreciation  of  events 
and  conditions,  is  not  imprudent. 

In  the  case  of  Mr.  Reid,  having 
amassed  his  fortune  as  a  contractor,  the 
characteristics  which  led  to  his  success 

in  that  line  are  first  sought.  There.  ])ru- 
dence  in  making  tenders  may  properly  be 
classed  as  the  most  important ;  and  the 
rare  alMlity  of  exciting  enthusiasm  among 

his  employees,  placed  next.  "Reid,"  said 
one  who  knows  him  well  to  the  writer, 

"can  do  the  impossible  with  a  gang  of 
men.  They  will  work  twenty-five  hours 

a  day  for  him,  and  like  to  do  it."  This 
last  achievement  implies,  of  course,  such 
treatment  of  his  men  as  attaches  them 

to  him  with  a  strong  personal  loyalty. 
But  when  we  turn  for  a  moment  to  the 

enterprise  which  gave  him  his  great  rep- 

utation, this  supposed  characteristic  "pru- 
dence" must  be  taken  largely  on  faith  ; 

and  his  "generosity"  toward  the  people 
of  Newfoundland  was  of  a  paternal  order 

which  this  skeptical  age  instinctively  sus- 
pects. Yet  it  will  not  do  to  disbelieve  in 

either.  Mr.  Reid  has  never  been  accused 
of  being  reckless  before,  and— his  friends 
being  the  witnesses — his  increased  wealth 
and  age  have  multiplied  his  kindnesses. 
Much  may  be  explained  by  that  quality 
of  long-sightedness — of  seeing  oppor- 

tunities where  others  see  impossibilities — 
which  is  probably  his  in  common  with 
most  daring  money-getters. 

His  dealings  with  Newfoundland  have 
been  such  that  one  sometimes  wonders 
whether  it  was  he  or  the  Government  of 
that  island  that  went  temporarily  mad. 
Newfoundland  wanted  a  railroad.  Its 

small  population  was  largely  centered 

about  St.  John's,  and  its  chief  industry 
was  fishing.  There  were  few  i)laces  where 
there  was  any  visil)le  trafiic  for  a  rail- 

road, and  these  were  near  together.  So 
the  Government,  unable  to  find  anyone 
willing  to  build  it  a  road,  started  to  build 

one  itself,  and,  after  years  of  effort,  suc- 
ceeded in  getting  some  thirty  miles  done 

— and  then  could  go  no  further.  Yet  it 
still  wanted  the  road.  There  was  no 

traffic  for  it ;  none  of  the  ca])italists  who 
were  ai)proachcd  would  touch  it ;  the 
whole  power  of  the  Government  could 

not  build  it.  So  the  "prudent"  Mr.  Reid undertook  it.  The  Government  had  no 

money  to  pay  him  a  subsidy ;  so  he  took 
government  bonds.  The  first  contract 

was  for  260  miles  from  St.  John's  into the  forest.  There  was  no  prospect  that 
anybody  would  want  to  go  from  the  city 
to  the  wilderness,  or  vice  versa,  when  the 
road  was  completed ;  but  that  did  not 
seem  to  Mr.  Reid  to  be  a  reason  why  he 
should  not  build  it. 

Close  upon   the   inception   of  this   en- 
terprise,  two   disasters   came   to  the  al- 

[ZV) 
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ready  over-burdened  island.  A  ̂s^reat  fire 

swept  the  city  of  St.  John's,  and  the 
banking-  institutions  collapsed  with  a 
crash  a  little  later.  And  a  railroad  from 

the  capital  to  nowhere,  for  which  the 
colonv  owed  over  four  millions,  did  not 

seem  "a  verv  valuable  asset.  But  the  Gov- 
ernment decided  on  still  more  railroad ; 

to  the  Newfoundlanders.  They  had  the 
rails  down,  but  they  could  not  operate 

the  line.  This  was  a  humiliating  denoue- 
ment. They  had  burdened  themselves 

with  a  tremendous  debt  for  a  railroad 

they  could  not  build  themselves,  giving 
awav  into  the  bargain  4,500,000  acres  of 
land — one-tenth  of  the  surface    of    the 

Robert  Gillespie  Reid. 
The  "Czar"  of  Newfoundland. 

and  Mr.  Reid.  despite  the  desperate  finan- 
cial straits  of  the  island,  undertook  to 

supply  it,  taking  government  bonds  and 

government  lands  for  pay.  Under  the 

latter  contract,  the  railroad  was  com- 

pleted to  Port-au-Basques,  on  the  west 
coast,  and  the  island  thus  given  its 

wished-for  line  to  a  point  where  it  could 

look  across  the  Gulf  to  the  civilization  of 

the  North  American  continent. 

Still,  even  this  did  not  bring  happiness 

island— and  now  thev  had  not  the  money 

to  run  cars  on  it.  So  they  turned  again 

to  Air.  Reid.  He  was  the  "prudent"  man 
who  seemed  willing  to  give  them  any- 

thing thev  asked  for,  and  take  their  I. 

O.  U.'s  in  exchange.  And  they  did  not 
turn  in  vain.  Why,  yes,  he  would  operate 

the  line  for  them,' guarantee  them  a  good 
and  regular  service,  and  let  them  have 
a  million  dollars  in  cash  as  a  hostage  for 
his  keeping  his  agreement. 



LIFE  STORIES  OF  SUCCESSFUL   MEN 
239 

This  was  the  arrang-cmcnt  which  was 
finally  reached.  At  first,  Mr.  Reid  was 
to  be  i)aid  in  more  government  land  for 

running-  the  trains.  He  seemed  willing 
to  take  anything  the  islanders  were  not 
using,  and  spend  his  money  in  providing 
them  with  railroad  lines  and  regular 
trains  and  such  things ;  and  finally  this 
veritable  Santa  Claus  undertook  to  run 
the  road  without  money  and  without 
price,  letting  the  government  hold  a  mil- 

lion of  his  money  while  he  did  it !  He 
was  to  do  this  for  fifty  long  years ;  and 
then  the  Government  was  actually  to  keep 
the  million,  as  a  little  souvenir,  and  he 
was  to  keep  the  railroad.  And,  as  the 
Newfoundlanders  seemed  to  have  diffi- 

culty in  doing  other  trifling  things  for 
themselves,  Mr.  Reid  undertook  at  the 
same  time  to  establish  and  run  a  fleet  of 

seven  steamers  from  St.  John's  along  the 
south  coast.  Later  he  took  over  the  gov- 

ernment telegraph  lines  for  $125,000; 

bought  the  St.  John's  dock  for  $350,000 ; 
contracted  to  build  an  electric  railway 

in  St.  John's  and  to  pave  the  principal 
streets  of  the  city  ;  and  arranged  to  carry 
the  mails  for  a  subsidy.  He  was  to  have 
the  street  railway  franchise  in  perpetuity, 
and  was  granted  the  best  water  power 
near  the  city,  with  motor  rights,  etc. ; 
then  he  was  to  build  pulp  mills  and  lum- 

ber mills,  and  develop  the  coal,  copper, 
and  iron  mines,  and  assist  in  putting  the 
fisheries  on  a  better  basis.  How  they 
came  to  let  him  out  of  the  scavenging 

contract  and  the  duty  of  keeping-  the  city 
clock  in  order,  is  not  clear. 

What  plight  have  been  the  outcome  of 
this  Napoleonic  stroke,  however,  was 
never  put  to  the  final  test.  The  people 
became  alarmed  at  the  paternalism  of  the 
Reid  ri\^iinc,  and  voted  out  the  Govern- 

ment which  had  bargained  with  him.  Sir 
Robert  Bond  came  into  power,  and  he 
found  out  the  weak  spot  in  the  agree- 

ment. Mr.  Reid  could  turn  his  rights 
over  to  a  third  party  only  with  the  con- 

sent of  the  Government  of  Newfound- 
land ;  and  Mr.  Reid  wanted  to  sell  them 

to  a  stock  company  of  $25,000,000  capi- 
tal. So  he  was  compelled  to  bargain 

with  Bond,  taking  back  his  million  dol- 
lars and  giving  up  his  reversionary  claim 

to  the  railroad,  selling  back  half  his  land, 
and  handing  the  telegraph  system  over 

to  the  Government  for  nothing.  Several 
other  questions  were  in  dispute  between 
the  new  Government  and  Mr.  Reid,  but 
were  recently  settled  by  arbitration,  the 
Reid  Company  being  awarded  a  sum  of 
$854,000  for  unsettled  construction  ex- 

penses and  improvements  to  the  tele- 

graph lines,  etc.  With  all  his  ''pru- 
dence," Mr.  Reid  had  not  foreseen  the 

possibility  and  the  consequences  of  the 

arising  of  a  king-  "who  knew  not  Josei)h." 
But  Mr.  Reid  had  a  long  and  a  suc- 

cessful career  before  he  went  to  New- 
foundland. I  le  is  a  Perthshire  man, 

born  at  Coupar  Angus  sixty  years  ago, 
and  went  through  the  Australian  gold 
fever  with  many  other  daring  sons  of 
North  Britain.  While  in  Australia,  he 
built  some  public  works,  acquiring  a 
knowledge  of  contracting  and  construc- 

tion, and  so  began  the  career  which  was 
to  lead  to  wealth  in  America.  In  1871 
he  came  to  this  continent,  and  made  his 

first  "hit"  while  i  charge  of  the  build- 
ing of  the  International  bridge  over  the 

Niagara  river.  This  exploit  g  'e  him  a 
continental  reputation  as  a  builder  of 
difficult  bridges,  and  it  was  not  long 
afterwards  before  he  was  engaged  in 
another  international  undertaking  of  a 
similar  character — the  construction  of  the 
railroad  bridge  between  the  United 
States  and  Mexico,  over  the  Rio  Grande. 

With  the  advertising  which  the  suc- 

cessful spanning  of  the  N^iagara  and  the Rio  Grande  gave  him,  Mr.  Reid  was  well 
launched  on  the  road  to  wealth.  Work 
poured  in  on  the  vigorous  contractor.  He 
built  a  number  of  bridges  across  the 
Colorado  river  at  Austin,  Tex.,  in  1880, 
and  a  succession  of  others  on  the  South- 

ern Pacific  Railroad,  west  of  San  An- 

tonio. He  also  "crossed  the  Delaware" 
at  \\''ater  Gap,  Pa.  It  was  in  these  en- 

terprises that  his  power  to  get  work  out 
of  his  men,  with  their  own  good  will, 
told,  and  he  began  to  aniass  the  riches 
with  which  he  finally  embarked  on  his 
audacious    projects     in     Newfoundland. 

From  bridge  builder  he  became  a  rail- 
road contractor.  The  difficult  section  of 

the  Canadian  Pacific  Railway,  north  of 

Lake  Superior,  w^as  to  be  constructed, 
and  Mr.  Reid  undertook  the  herculean 
task.  The  obstacles  overcome  there 
would   make  the   subject   for  a   railway 
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epic  ;  granite  was  to  he  tunneled,  gaps  to 
be  leaped,  an  impossible  country  to  be 
crossed  with  men  and  material.  But  the 
work  was  done,  and  the  contractor  who 
did  it  took  rank  with  the  masterful  men 
who  made  the  C.  P.  R. 

It  was  but  natural  that  when  this  lat- 
ter company  was  faced  with  the  problem 

of  bridging  the  St.  Lawrence  river,  at 
Lachine.  in  competition  with  the  famous 
Victoria  Bridge,  at  ̂ ^lontreal.  Mr.  Reid 
was  the  man  first  thought  of  for  the  task. 

Time  was  an  important  part  of  the  con- 
tract :  and  the  result  was  that  this  tre- 

mendous bridge,  three-quarters  of  a  mile 
long,  was  wholly  completed  within  six 
months.  Tourists  to  Canada  will  remem- 

ber it  as  that  airv  structure  under  which 

the  river  steamers  sweep  just  before  they 
enter  the  Lachine  rapids.  Subsequently 

Mr.  Reid  built  the  "Soo"  bridge,  at  Sault 
Ste.  Marie,  and  another  bridge  across  the 

Grand  X'arrows,  in  Cape  Breton.  The 
financial  bridge  which  he  endeavored  to 
erect  from  the  fishing  Newfoundland  of 
the  past  to  the  mining  and  industrial 
Newfoundland  of  the  future,  has  already 
been  described.  The  end  of  that  enter- 

prise is  not  yet,  but  it  is  Mr.  Reid's  last work. 

Though  in  years  not  yet  an  old 
man,  his  health  has  been  badly  shattered 

by  the  strain  of  a  life  so  filled  with  ambi- 
tious action,  and  the  management  of  his 

afifairs  he  has  now  consigned  almost 
wholh-  to  his  two  sons. 

Dinner-Pail  Philosoptiy 

C  Blessed  is  the  man  who  has  found  his  work. 

C  The  best  way  to  bury  your  sorrow  is  to 

dig  up  another's  happiness. 

C  Opportunity  makes  the  great  difference  be- 
tween the  greedy  and  the  grafter. 

CWhen  you  come  to  say  good-by  to  old  sins 
it  is  unwise  to  hold  a  farewell  meeting. 

€1.  Speak  today  what  you  think  is  true,  and 
contradict  it  all  to-morrow  if  necessary. 

C  A  goat's  head  is  suflficient  proof  that  a 
strikmg  countenance  doesn't  always  indicate ])rains. 

C   You  can  sell  honor  only  once. 

C  The  man  who  endures  is  the  man  who  wins. 

C  Always  be  on  time — and  you  will  have  to 
wait  for  the  other  fellow. 

C  The  more  you  get  into  this  world's  pleasures the  less  you  get  out  of  them. 

C  If  tombstone  epitaphs  were  reliable  his 
santanic  majesty  would  have  to  look  for  an- other job. 

C  You  have  no  right  to  complain  that  the 
sermon  is  thin  if  you  are  keeping  the  preacher 
on  a  water-gruel  salary. 



r^  ASOLIXE.  the  explosive  that  has 
^-*  caused  more  accidental  deaths  in 
America  than  all  others  combined,  is  to 

be  rendered  less  dangerous  through  an 
invention  that  has  made  its  appearance 
in  Europe,  according  to  the  statements 
of  United  States  Consul  Balstead,  at 

Birmingham.  England,  who  gives  a 
lengthy  description  of  the  device  in  a 
late  report.  It  is  an  application  of  the 

principle  of  the  Davy  lamp,  supple- 
mented with  a  fusible  cap  or  plug.  A 

20-gallon  tank,  equipped  with  the  device, 
was  partly  filled  with  gasoline,  and  placed 
upon  a  lighted  bonfire.  The  fusible  screw 
cap  soon  blew  out,  the  solder  having 
melted  ;  and  the  ascending  vapor  caught 

fire  immediately,  but  no  explosion  fol- 
lowed because  of  the  Davy  lamp  device, 

whose  metallic  composition  absorbed  the 
heat  and  prevented  it  from  reaching  the 
interior  of  the  tank.  The  flame  was 

easily  extinguished,  and  was  then  re- 

lighted and  put  out  several  times.  \\'ith- 
out  the  safety  device  the  gasoline  in  the 

tank  would  have  exploded  with  tremen- 
dous force. 

A  \VTXD]\IILL  consisting  of  two  wind 

■**•  wheels,  with  sails  oppositely  inclined 
so  that  they  will  rotate  in  opposite  direc- 

tions— the  invention  of  Alfred  Fornander 

of  New  York — may  mark  a  decided  ad- 
vance in  this  style  of  machine.  The  new 

mill,  it  is  claimed,  will  transmit  power 

not  exceeding  a  predetermined  limit  no 

matter  how  strong  the  wind  is  blowing. 
As  the  velocity  of  the  wind  increases,  the 
wind  wheels  are  tilted  upward,  as  illus- 

trated in  the  diagram,  thus  modifying 
the  force  of  the  wind  upon  the  sails.  The 
shaft  of  the  inner  wheel  is  hollow,  and 
revolves  on  the  shaft  of  the  outer  wheel. 
The  bracket  in  which  these  shafts  are 

mounted,  has  a  universal  joint  connec- 
tion with  the  windmill  standard,  and  an 

adjustable  counterweight  balances  the 
weight  of  the  wind  wheels.  The  shafts 
carry  bevel  gears  at  their  inner  ends,  and, 

Unique  Type  of  Windmill. 
Blades  are  mounted  on  separate  shafts,   and  revolve  in 

opposite  directions,  regulating  speed. 

(241) 
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MINIATURE  ELECTRIC  TRAIN  BEARING  WINE  TO  GUESTS  AT  TABLE. 
The  fad  of  an  English  millionaire,  Sir  W.  G.  ArmstronK.  the  great  guninaker. 

Ijy  means  of  a  pair  of  idlers  on  the  hori- 
zontal hinge  pin  of  the  wind-wheel 

bracket,  transmit  power  to  a  pair  of  con- 
centric bevel  gears  turning  on  a  vertical 

axis.  At  its  lower  end,  the  outer  gear 
wheel,  which  is  mounted  on  a  hollow 
shaft,  carries  a  bevel  gear  engaging  the 
upper  teeth  of  the  gear  wheel  on  the 
power  shaft.  The  lower  teeth  of  the 
power  wheel  are  engaged  by  a  bevel  gear 
secured  to  a  shaft  which  passes  through 
the  center  of  the  hollow  shaft  and  which 

carries  at  its  upper  end  the  inner  bevel- 
gear  wheel  of  the  concentric  pair.  Thus 
the  wind  wheels  turn  in  opposite  direc- 

tions, but  both  of  them  act  together  in 
driving    the    power   shaft  in   the   same 

rotate  at  an  acute  angle  to  the  direction 
of  the  wind.  In  this  way  the  force  of  the 
wind  upon  the  wheels  is  modified.  It 
can  readily  be  seen  that  any  increase  in 

the  wind's  velocity  will  be  compensated 
for  by  an  increase  in  the  angle  between 
the  axis  of  the  wind  wheels  and  the 
direction  of  the  wind. 

HTHE  newest  fad  of  a  certain  English 
■*•    millionaire  is  the  laying  of  a  diminu- 

tive railway  track  and  the  running  of  a 

Miniature    Electric   Railway   Installed   on    Dinner  Table  of  Sir  W.  G 
Armstrong,  to  Bear  Wine  to  Guests. 

direction.  A  blade  or  sail  lying  adjacent 
to  and  below  the  level  of  the  wind  wheels 
forms  the  vane  of  the  windmill,  which 
occupies  a  plane  normally  transverse  to 
the  direction  of  the  wind.  As  the 

strength  of  the  wind  increases,  the  wind 
wheels  rise  because  of  the  pressure 
against  this  vane,  and  the  wheels  then 

ic 

ng 

b- 

ably  the  smallest  in 
operation  in  the 
world,  is  perfect  in  its 
minutest  detail.  It 
circles  the  dinner 

board  prettily,  perfectly,  silently,  every 
minute,  laden  with  its  load  of  wine  and 
cigars;  and  the  guests  help  themselves 
without  in  any  way  afifecting  the  mech- 

anism of  this  most  expensive"  toy. The  locomotive,  with  its  tender  seem- 
ingly full  of  coal  comes  first;  but  in 

reality  the  coal  covers    a    little    electric 
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motor  which  is  j^^eared  to  the  tender's wheels,  liehind  the  tender  there  are 
three  open  freiglit  cars  which  are  coupled 
in  regular  railroad  st\ie.  In  each  of  these 
is  a  large,  square  de- 

canter containing  cor- 
dials, and  behind  these  is 

a  fourth,  open  car 
stocked  with  cigars.  As 
the  train  rolls  along, 
past  each  guest  he  can 
help  himself  to  a  cigar 
without  affecting  the 
train  ;  but  if  he  lifts  one 
of  the  decanters  out  of 
its  car,  the  train  stops 
automatically.  W  hen 
the  bottle  has  been  re- 

turned to  its  place,  the 
train  instantly  resumes 
its  course  and  continues 
on  its  circuit. 

The  electricity  is  picked  up  from  a 
third  rail,  and  carried  by  the  last  of  the 
decanter  cars  ;  it  then  passes  under  the 
bottles  to  the  motor  in  the  tender,  and 
thence  off  through  the  wheels  to  the 
track.  Under  each  decanter  is  a  little 
piece  of  brass,  which,  when  forced  down 
by  the  weight  of  the  glass  and  contents 
above,  completes  the  circuit.  When  any 
of  the  decanters  are  removed,  the  circuit 
is  broken  and  the  train  stops. 

The  train  is  constructed  for  a  twenty- 
foot  table  and  is  more  than  five  feet  long. 
The  locomotive  is  made  of  copper  and  is 
silver-plated ;  in  its  cab  are  two  dolls 
dressed  in  overalls,  which  seem  to  be  in 
charge  of  the  precious  freight.  The  track 
is  carried  in  by  a  crew  of  waiters  as  the 
last  course  is  cleared  away,  the  train 
placed  upon  the  rails  and  the  current 
turned  on  by  the  touch  of  a  button  at  the 

host's  hand.  The  unique  plaything  cost 
about  $5,000. 

'T'HE  accompanying  photograph  illus- 
■*•  trates  the  old  adge  of  putting  the  cart 
before  the  horse.  The  buggy  may  be 
called  a  motor  vehicle,  although  animal 
power  is  employed.  The  horse,  as  shown 
by  the  illustration,  is  placed  between  the 

shafts,  which  are  fastened  to  the  rear  in- 
stead of  the  front  of  the  vehicle.  The 

animal  is  guided  by  a  bridle  fastened  to 
the  l)it,  and  has  been  so  traint'd  that  it 

The  Cart  Before  the  Horse. 

will  stop'  or  start  at  the  usual  command. 
The  steering,  however,  is  done  by  means 
of  a  wagon  wheel  from  which  the  rim 
has  been  removed,  which  is  set  in  front 
of  the  box  and  bolted  to  the  front  axle. 

This  nondescript  "automobile"  has  been driven  through  nearly  all  the  States  east 
of  the  Mississippi  river  within  the  last 
two  years. 

^©^©Ivnim^  G( 
aia© 

iSimgaini© 

A  RE\'OL\TXG  gasoline  engine,  per- 
^*-  fected  after  years  of  experiment,  is 
announced  as  the  invention  of  George  E. 
Heaton,  of  Oakland,  California.  One  of 
these  engines  has  been  repeatedly  used 
in  connection  with  a  large  airship,  and 
was  found  to  operate  very  successfully. 

In  all  other  Gfasoline  engines  hitherto 

The  Heaton  Engine. 
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invented,  the  bed  and  cylinders  arc  sta- 
tionary, and  the  mechanical  movement  is 

transmitted  by  the  pistons  to  a  revolving 
crank.  In  the  Heaton  engine,  however, 
instead  of  an  engine  causing  the  revolu- 

tion of  a  crank,  we  have  a  crank  pro- 
ducing the  revolution  of  an  engine — 

something  of  a  mechanical  paradox. 
The  Heaton  engine  looks  very  much 

like  an  elongated  barrel,  about  3  feet  long 
and  12  inches  in  diameter.  This  barrel 
revolves  in  its  entirety  upon  a  steel  shaft 
or  axle  passing  diametrically  through  it. 
Within  this  barrel,  and  on  this  shaft,  is 
made  fast  that  portion  of  the  mechanism 
which,  in  other  engines,  would  be  termed 
the  crank.  Cylinders  and  pistons  are  to 
be  found  at  either  head  of  the  barrel,  the 
pistons  being  connected  by  the  usual  rods 
to  the  crank. 

The  introduction,  into  the  cylinders,  of 
the  gasoline  vapor  which  drives  the  pis- 

tons, causes  a  tendency  to  rotate,  and  a 
centrifugal  movement  is  given  the  entire 
engine,  which  begins  to  revolve  upon  the 
shaft.  The  continued  working  of  the  pis- 

tons spins  the  entire  mechanism  around 
at  a  very  high  rate  of  speed — from  1.200 
to  1,600  revohitions  per  minute  being 
made.  The  two  propeller  blades  (made 
of  aluminum  and  strongly   braced)    are 

ship.  The  fact  that  the  entire  engine  re- 
volves, does  away  with  the  necessity  of 

a  cumbersome  balance-wheel,  the  engine 
itself  acting  in  that  capacity.  The  revo- 

lution of  the  engine,  and  its  consequent 
contact  at  every  point  with  the  surround- 

ing air,  does  away  with  the  necessity  of 
cooling  coils,  thus  saving  weight. 

The  cylinders  are  4  by  4  inches,  two- 
cycle,  and  so  constructed  as  to  obtain  a 
gas  explosion  at  every  cycle,  the  engine 
differing  in  this  regard  from  any  known 
type.  The  gasoline  is  fed  in  from  a  small 
tank,  and  the  explosions  are  produced  by 

an  ordinary  sparking  app'  ratus.  There 
is,  however,  but  the  one  parking  device 
for  both  cylinders — a  fet.ture  which  has 
been  the  wonder  of  all  gas-engine  ex- 

perts who  have  inspected  the  invention. 
Another  notable  feature  is  that  the 

movement  of  the  piston  valves  is  regu- 
lated by  t\\r  flow  of  the  gas ;  there  are  no 

cams,  no  va'.ve-fitting  device  of  any  sort. 

^• 

THAT  the  automobile  can  be  made  a 
vehicle  of  ornament  as  well  as  use,  is 

illustrated  by  the  accompanying  photo- 
grai:)h  of  a  floral  parade  held  in  the  city 
of  Cleveland,  Ohio.     Over  twentv  differ- 

FLORAL  AUTOMOBILE  PARADE. 
View  taken  in  Cleveland,  Ohio. 

very  firmly  attached  to  the  exterior  of 
the  barrel,  and  revolve  with  it. 

Working  at  its  maximum  capacity,  this 
revolving  engine  has  18  indicated  horse- 

power. Including  propeller,  it  w^eighs 
only  55  pounds. 

The  Heaton  engine,  it  is  claimed,  has 
practically  solved  the  problem  of  speed, 
power,  weight,  and  temperature,  so  es- 

sential in  the  design  of  a  successful  air- 

ent  types  of  automobiles  were  included 
in  the  procession,  ranging  from  the  ordi- 

nary runabout  to  the  high-powered  tour- 
ing car.  They  were  decorated  with  such 

flowers  as  roses,  carnations,  field  daisies, 
pansies,  and  geraniums,  not  only  forming 
an  illustration  of  the  decorative  art,  but 

representing  the  progress  American  man- 
ufacturers have  made  in  automobile  con- 

struction. 
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CONSERVATIVE    INVESTMENTS 
^=^=^=^^    COMPRISING  — 

C  h  i  c  aL  g  o  City  Mortgages, 
High-GraLde  Industrial  Bonds, 
Chicacgo  Real  Estate  Bonds, 
CorporaLtiorv    and    Railroad    Bonds 

NET  TING   ====^= 

4 TO 67o 
These  securities  are  in  convenient  denominations  suitable  for  the  investment  of  funds 

of  all  sizes,  and  because  of  their  conservative  and  non-speculative  character  are  especially 
desirable  for  the  investment  of  savings  and  trust  funds.  C.  Investors  who  appreciate  such 
securities  are  invited  to  send  for  our  current  lists  of  bonds  and  mortgages,  and  other 

interesting  investment  literature,  together  with  "Our  Experience  with  Serial  Bonds." 

Peabody;Hoiitliteling  &Co. 
I2I4    First  National  Bank   Building. 

(Established    1865) 

CHICAGO 

HQCKET  ELECTRICI 

FLASH  LIGHT 
Postage  extra,  lie.    The  best 

made;  lasts  the  longfest;  gives  most  pow- 

erful light.  It's  always  ready — simply  press  the  button. Extra  batteries  25c,  postage  7C.    Agents  make  big  money. 
Send  for  catalogue.  THE  VIM  CO.,  6S  E.take  St.,  Chicago. 

Y.\  er\-  inventor  or  prospective  jiateutee  should  have  a  i'0]iy  of 

POINTERS    ON   PATENTS 
By  Everett  E.  Kent. 

Invaluable  to  those  Intendins;  taking  out  applications  for  patent 
rights. 

It  points  out  the  many  pllfalls  surronndlnpr  the  patent 
oftice;  the  Inniiinerablc  schemes  of  IllecUiinate  solicit- 

ors for  Hcecinir  the  unwary;  the  class  of  men  and 
methods  to  avuid;  and  the  safe  and  snre  way  of  obtaln- 
iiiK  i>atents. 

Sent  postpaid  aiiyuhere  on  reoeipt  of  fifloen  (wo  cent  stamps. 

THE  TECHNICAL  WORLD,        3323  Armour  Ave.,  Chicago,  lU. 

The  World's  Headquarters _f or 

Electric  Novelties  and  Supplies 
If  It's  Electric  We  Have  It.    We  Undersell  All. 

Battery  Table  Lamp   8  .S.OO 
Battery  Hanginfj  Lamp    10.00 
Telephone,  com  plete   2.50,  5.95 
Electric  iJoor  Bells    1.00 
Electric  Carriage  Lamps    5  00 
Electric  Lanterns   2.00,  8.00 
$8.00  .Medical  Batteries      8.95 
?l;;  00  Belt,  with  Suspensory    2.50 
Telegraph  Outlits    2.00 
Battery  Motors   75c  to  12.00 

T,  jxnasBf^^^^'^^i     Battery  Fan  Motor    6.50 
I'Uilfs^^^BB^^^     Bicycle  Electric  Lights    3.50 rL».je5St*MSHi^  ^^        Electric  Railway    3.25 

Pocket  Flash  Lights   l.(H)  to  2.50 
Necktie  Lik'hts   flOc,  1.00  and  1.25 

OHIO  ELECTRIC  WORKS,  Cleveland,  0. 
Agents  Wanted.    Send  for  New  Catalogue  Just  Out. 

SIGHT 
Is  YourSight  Failing? 
All  refractive  errors, 
muscular  trouble  and 
chronic  diseases  of 

the  Eye  cured  by  sci- 
entific MASSAGE. 

niastrated  treatise  w  ith  affidavit 
testimonials  free.    Address. 
THE  IDEAL  COMPANY, 

239  Broadway,  New  York. 

Mention  The  Technical  IVortd. 
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0>,-j;  nv  T.T'-'-  nrriirS  ki-jjl  oil  your  dr,k  will  save  yott  more  time,  tother  and  worry  than  anytiiiiit;  el-.i-  you  evt-r  ljout;bt. 
Ov  :  It ;  if  it  is  not  worth  more  to  I'Ot/' than  we  ask  for  it,  send  it  back  and  wo  will  do  the  same  with  year  money. 
^V.  4  to  make  such  n  liberal  offer,  if  onr  goods  did  not  possess  sufficient  merit  to  insure  your  being  perfectly  satisfied 

•with  til!  • '  -.  I    Jtollur,  cash  with  order,  we  will  ship,  ICjrprtss  frepaifl,  one  complete  Loose  Leaf  Binder,  covered  with 
imported  iiiu  ki  am.  si7e  Si^  in.  high,  S'i  in.  wide,  I';  in.  thick,  filled  with  two  hundred  (200 1  Record  Forms  printed  on  a  fine  quality  of 
whito  bond  paper,  your  choice  of  five  |5)  Ledger  Rulings  or  any  of  the  forty  '40)  diflerent  forms  listed  below,  with  one  complete  set 

of  twenty-five  (.35j  Alphabetical  Index  Sheets,  together  with  twsuty-five  (35j  plain  Movable  Markers  for  indexing  the  records  by  dates. 

THIS  COMPLETE 

•aoosamiim 
[if40Difrerenllx(riiis 'YourChoicei 

U 

5ENTPRERMD1HU.5.-^^ 

:f0RiOO 
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Want  it. 
^^ 
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List  of  Special  Printed  Forms 
Duplicating  Requisition  Blanks 
Dentist  s  Records,  107 
Employees  Records,  143 
Following  Up  Collections,  143 
Freight  Claims,  no 
Horizontal  Ruled  Forms  (5  colors) 
Household  Expense  Records,  161 
Installment  Accounts,  123 
Insurance  Office  Records,  T99 

Insurance  Solicitor's  Records,  109 

Center  Ruled  Ledger  Forms,  117C 
Extra  Debit  Ledger  Forms,  117D 
Petty  Ledger  Forms,  117 
Standard  Ledger  Forms,  117B 
Double  Ledger  Forms,  117E 
Advertising  Contracts,  150 
Advertising  Returns,  135 
Cost  of  Production,  115 
Catalogue  Indexing,  151 
Cash  Book  Ruled  Sheets,  126-128 

Furnished  With  This  Outfit : 

Journal  Ruled  Sheets.  126-128 
Lawyers' Collection  Docket,  137 Library  Indexing,  159 

Lodge  or  Society  Records,  127 
Mortgage  and  Loan  Records,  132 
Monthly  Time  Sheets,  121 
Orders  Received  Blanks,  130 
Price  List  Blanks,  133 

Publishers'  Subscription  Lists,  217 
Physicians'  Records,  140 

Purchasing  Agents  Records, 157 
Prospective  Customers  List,  104 

Quadrille  Ruled  Forms 
Quotations  Given,  109 
Quotations  Received,  in Real  Estate  Records,  197 

Recapitulation  Blanks,  102 
Salesmen's  •'  Follow  Up,"  153 
Stock  on  Hand  Records,  113 
Weekly  Time  Sheets,  119 

Out*  Vl*t^t^  T^nrklC  •'T'oo''*' « -S/b'^ej-u  iJ/ef/iorfs"  contains  128  pages  ofvalnable  information  on  the  snbject  of ^^  ~*  ■■•■»•  ̂ '^^  ±J\J\Jl^  Bookkeeping  and  Loose  Leaf  Acconnting:  it  illustrates  and  describes  the  various  ruled  and 
printed  record  forms  which  can  be  furnished  with  this  outfit.     MAX  WE  SEND  IT  TO  XOV? 

JOHN   C.   MOORE   CORPORATION,  311    Stone   St.,   Rochester,  N.  Y. 
(  Estabhbhcd  1039  — lo<,k  up  our  raun^'.)        Makers  uf  evcrythin;,'  in  the  line  of  Blank  Books,  Loose  Leaf  Binders  and  Office  Statio.-.er>-. 
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METHODS 
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MtRKERS 
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MOOERM METHODS 
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MOVABLE MARKERS 
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MODERN METHODS 
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Movable ar;ers 
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METHODS 
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PEERLESS 
DIE    HEAD 

QUICK  CHUCKING   DEVICE 

No  stopping  of  the  machine  for  gripping  or 
releasing  the  pipe.  No  backing  out  of  the 
thread.     There  are  other  special  features. 

Send  for  full  description. 

Bignall  ®  Keeler  Mfg.  Co. 
BttilJers  of  Improved  Pipe  CDtting  and  Threading  Machinery, 

EDWARDSVILLE,  ILL.,  U.  S.  A. 

Jessop  Steel  Company 
Washington,   Pennsylvania 

MANUFACTURERS     OF 

Crucible  Sheet  Steel 
of  superior  quality,  for  Circular  Saw  Plates, 
Cross-cut,  and  all  long  Saws,  Billet  Web, 
and  all  short  Saws;  also  Rollers  of  Dead 

Soft  and  Three-Pass  Cold-Rolled  Sheets. 

Correspondence       Solicited 

SU'BSC'RI'BE,      J^   O    W      TO 

The  Engineer 
The  Po-wer  Plant  Paper 
for   The    Power    Plant   Man 

Issued    24    times   a  year   (semi-monthly) 
Subscription  price,      ::     ::       $1.00 

The  issues  of  one  year  contain  more  than  one  thousand 
pages  of  reading  matter  devoted  entirely  to  subjects  of 
greatest  interest  and  importance  to  Engineers.  H  If  you 
install,  operate  or  care  for  machinery,  you  should  read 
The  Engineer.  H  Send  for  free  sample  copy. 

Company 

CHICAGO 

The    Engineer    Publishing 
357   Dearborn    Street, 
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Kiln  Drying  of  Lumber 

Question:  What  advantages  arc  obtained 
from  kiln  drying  of  lumber? — C.  R.  S. 

Answer:  The  temperature,  circula- 
tion, and  humidity  must  be  regulated  ac- 

cording- to  variations  in  atmospheric  con- 
ditions and  in  the  kind  and  condition  of 

material  to  be  dried,  in  order  successfully 
to  accoinplish  the  removal  of  the  moist- 

ure from  the  surface  of  the  wood  as  fast 

as  it  is  driven  from  the  pores.  In  order 
to  do  this,  the  drying  must  commence  at 
the  heart  of  the  board  and  work  out- 

wardly. The  effect  is  produced  by  re- 
moving not  only  the  volatile  parts  of  the 

sap,  but  also  such  chemical  parts  as 
albumen,  starch,  sugar,  etc.,  which  if  they 
are  dried  in,  cause  fermentation  to  set 
up,  and  as  a  result  cause  ultimate  decay. 
It  is  advantageous  to  retain  the  resin  in 
the  pores  of  the  wood.  Heat  does  not 
drive  out  resin,  which  in  its  hardened 
state  is  only  slowly  soluble  in  water.  As 
it  contains  a  large  proportion  of  carbon, 
which  is  the  most  stable  form  of  matter, 

its  retention  in  the  pores  of  the  wood  is 
a  great  advantage. 

Electric  Locomotive  Brakes 

Question:  I  should  like  yon  to  explain 
through  The  Technical  World  what  kind  of 
brakes  electric  locomotives  and  trains  are 

equipped  with,  and  how  they  are  operated. — 
Z.  L.  H. 

Ansiver:  The  common  air-brake  is 

used  almost  exclusively  in  electric  trac- 
tion work.  The  system  and  operation  is 

practically  the  same  as  on  steam  rail- 
roads. The  air-pump  of  course  cannot 

be  operated  by  steam,  so  an  electric  motor 
is  used  for  this  purpose. 

Some  cars  for  street  railway  work  are 
equipped  with  an  electric  traction  brake. 
By  means  of  magnets,  the  coils  of  which 
are  energized  by  current  from  the  main 
line,  the  brakes  are  applied. 

$1,000  in  Prizes 
to  Designers  and  Artists 

The  George  N.  Pierce  Company,  of  Buffalo, 

makers  of  Great  Arrow  Motor  Cars,  in  order 

to  secure  the  best  designs  and  color  schemes 

possible  for  their  cars,  offer  the  following 

prizes  : 

For  Motor  Car  Open  Bodies 
1st  Prize  $250.00 2nd  Prize  $100.00 

for  a  body  for  a  side-entrance  car,  based  upon 

availability,  usefulness  and  beauty.  Specifi- 
cations to  be  supplied. 

For  Motor  Car  Enclosed  or 
Limousine  Bodies 

1st  Prize  $250.00 2nd  Prize  $100.00 

for  a  design  for  a  body  with  side  entrance,  as 
per  specifications  to  be  supplied,  to  be  based 
upon  availability,  usefulness  and  beauty. 
Competitors  must  apply  scale  drawings  of  side 
and  rear  elevation  and  seating  plan. 

For  Color  Scheme  for  Motor 
Car  Bodies 

1st  Prize  $200.00 2nd  Prize  $100.00 

for  a  color  scheme  of  some  existing  type  of  our 

motor  car,  either  open  or  enclosed.  In  award- 
ing prizes  the  reliability  of  colors  chosen  and 

the  appropriateness  to  the  service  will  be  con- 

sidered. 
Designers  and  artists  are  requested  to  write  at 

once  to  the  George  N.  Pierce  Company,  Buf- 
falo, N.  Y.,  for  full  description  of  the  contest 

and  specifications  or  outlines  to  work  upon. 

Full  information  cannot  be  given  here. 

The  contest  closes  June  1st,  1905. 

All  designs  not  worthy  of  award  will  be  re- 

turned at  the  company's  expense,  or  will  be 
paid  for  at  a  price  not  to  exceed  fifty  dollars  at 

the  company's  option. 

The  George  N.  Pierce  Co. 
Buffalo,  N.  Y. 
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248 THE    TECHNICAL    WORLD 

Sin  DRESSES  ANY  MAN 
■V  From  Head  to  Foot 

FREE  SAMPLES  V/J/tSK: 
V  iMiiakeaiiiipto-il.itosiiltstrlrtlvtoyour 
imasiiro  In  liiti-st  Kii;.'lish  S:iik  St  \  le  for 
only  8lO,aiid  t.Mve  tlio  InllowliiK  <   iplito 

oiitllt  KIlKKaiid  you  (lon't  i>ay  lor  It  until 
you  reiH'lve  the  suit  ami  Kreo  Outilt,  aiul 
find  It  jii^t  as  repri'seiitod.    Sond  us  your 
1'.  <).  addifss  and  we  will  son<l  you  ywv.V. 

W-^^^    StltPLKSid  riotli,  tape  measure  and  nieas- 
K^H    iireiiuiit  blanks  for   sl/.o     (^  r^   r"   i^ 
*■    Of  Suit,  Shoes,  Hat,  Kl.-.,     T    K   t  t 

Asuitid'  Clothes  Made  to  Measure  from 
any  of  the  samples  sent  you,  for  wlilcli 
tailors  would  ask  from  820  to   $2a.«M» 
A  Dun  lap  Block,  any  shape  Hat   2.50 

,  A  pair  stylish  lace  or  Congress  Shoes.. .2.S0 
A  neat  I'ercale Shirt   1.2.'> 
A  n  ra  t  f  ciur-ln-hand  Bow  or  Puff  Tie   ."id 

liroCi-'oodw  eh  Suspenders   .".0 
  |.l  land  kerchief   .^.0 
A  )iair  extra  quality  Lisle  Thread  Socks   •i:t 
Many  Dealers  asK  for  this  Outfit  $30.00. 
SKMI    NO    3I0XKV  hut  write    at    once    for    FltEE 

S.\.11I'LES,   also    our    SPECIAL     PHE.flllJI     OKKEP.. 

CHICAGO  MFG.  (Sl  MDSE.  CO. 
Depl.  141,  S7-S!>.<»1  nashington  St.,  CHICAGO. 
Rofcrcncp:     Metropolitan  Trust  <V  Savings  Bank, 

7ri(i.i«in.  (,r  anv  Kxiirc'-^ < '•>.  in  t'lilcacro. 

0^ 
French  —  German  — 
Spanish  —  Italian 

Spoken,  Taught,  and  Mastered  by  the 

LANGUAGE 

PHONE- METHOD 
Combined  with 

The  Rosenthal 

Common  Sense 
Method 

of Practical  Linguistry 
The  Latest  and  Best  Work  of  Dr.  Richard  S.  Rosenthal 
TOr  HEiK  THE  EXACT  PKOXI  NCIATIGN  OK  EACH  WORD  A.ND 

PIIKASE.  A  few  minutes'  practice  several  times  a  day  at  spare 
moments  gives  a  thorough  mastery  oZ  conversational  Frennh, 
Oerman,  Spanish,  or  Ilalian. 

Send  for  testimonials,  booklet,  andletter. 
INTERNATIONAL  LANQUAGE-PMONE  METHOD 

1165  Metropolis  Bldg.,  Broadway  and  16th  St.,  New  York 

$7:98  DRESSES 
-  I  ~"  ANY  MAN with  an  AII-WooI  Cheviot 

Made-to-31casure  Suit. 
EXTRA  PAIR  mCC 
OFTROUSERS  rilELEt 

To  introduce  our  famous  made- 
to-ineas\ire  custom  tailoring  wo 
make  this  unequaled  offer  of  a 
Suit  made  to  your  moaxiiref 
in  the  latest  English  Sack  Style, 

■nell  made  and  durably  trimmed 
for  only  Iii7.98.  Equal  to  your 
local  tailo>-'s  $15  sint,  and  elvo 
you  ail  extra  pair  of  trou- 

sers of  the  same  cloth  as  the  sint, 
or  a  fancy  pattern  if  desired,  ab- 

solutely tree.  Send  us  your 
name  and  address  and  we  will 

send  yo'j  Free  Samples  of 
cloth,   measurement    blank    and 
tape  line.    Send  oo  money 
bid  w  rite  fo-dav  to 

GENTS' OUTFITTING  CO.  Dept  71, 
242  Market  St.,  Chicago. 

Ref:  First  National  Pank.  Chicago. 
Capital.  *13,000,00«. 

Traveling  Salesmen  Wanted. 

KEROSENE  OIL  ENGINE 
Stationary,  Marine,  Portable.   Send  for  Catalog. 

Int'l  Power  Vehicle  Co.,  379-81  Dearborn  St.,  Chicago 

CONSULTING  DEPARTMENT- 1  Continued) 

Weight  and  Ratintf  of  Gasoline  Marine 

Engines 

Question:  I  am  interested  in  gasoline  en- 
gines for  marine  service,  and  should  like  to 

ask  your  opinion  about  the  following: 

One  engine  is  catalogued  as  4-cyclc,  each 
cylinder  4J-4  in.  by  S^i  in.,  and  entire  weight 
of  engine  and  water-jacket  535  pounds.  Do 
you  consider  that  this  engine  will  develop  34 
H.  P.?  I  do  not  know  the  number  of  revolu- 

tions per  minute.  It  seems  to  me  a  very  light 
engine. 

Also,  why  are  some  gasoline  engines  spoken 

of  as  "12  to  16  H.  P.,"  "20  to  24  H.  P.,"  etc.  A 
steam  engine  is  rated  at  a  fixed  H.  P. — H. E.  D. 

Anszucr:  *^^^h^le  it  may  be  possible  to 

develop  34  horse-power  with  the  eng-ine 
you  describe,  yet  from  the  dimensions 
of  the  engine  it  is  not  apparent.  The 

area  of  the  cylinder  is  15.9  square  inches. 
Assuming  an  ]\I.  E,  P.  of  100  pounds, 

and  solving  for  N,  the  number  of  im- 
pulse strokes  per  minute,  we  have : 

34H.  P.= 
from  which 

4X100X5.5X15.9XN 

33,000X12 

N=384. 

In  a  4-cycle  engine  there  will  be  two 
revolutions  for  each  impulse,  or  the  rev- 

olutions will  have  to  be  768.  This  is 

rather  a  high  speed,  and  the  ]\I.  E.  P. 

assumed  was  abotit  50  per  cent  greater 

than  is  obtained  in  ordinary  practice. 
Also,  the  above  calculations  are  on  the 

basis  of  indicated  power  and  not  effective 

power.  Unless  there  is  some  way  of  ob- 
taining an  especially  high  M.  E,  P.,  it 

does  not  appear  probable  that  the  engine 

can  develop  the  power  stated.  The 

weight  of  the  engine  is  a  great  deal  less 

than  other  standard  makes,  as  the  follow- 

ing item  from  a  manufacturer's  cata- 
logue will  show : 

"18  Horse-power  3-Cylinder  Engine — 

1,500  pounds." 
The  reason  whv  engines  are  rated  12 

to  16,  20  to  24  horre -power,  etc.,  is  that 
the  power  varies  ..ith  the  mean  pressure 

developed.  The  greater  the  mean  effect- 
ive pressure,  the  greater  will  be  the 

horse-power,  other  conditions  remaining 
the  same. 
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1 

Complete 
Drawing 

Outfit  No.  la 
The  Official  Drawing 

Outfit  Used  and  Re- 
commended by  the 

School 

REGULAR 
RETAIL 
PRICE 

\         $15.34 

'{Cut  is  Reproducid 
from  a  Photograph) 

I 
DETAILED    LIST    OF    OUTFIT    ILLUSTRATED: 

INSTRUMENTS: 
Set  of  German  Silver  Drawing  Instruments  in 
Morocco  Leather  Pock<5t  Case,  velvet  lined,  with 
bar  lock,  comprising: 

One  German  Silver  compass,  6  inches  tone, 
with  pen,  pencil,  needle  point  and  length- 

ening bar. 
One  German  Silver  spacing  dividers,  5  inches 

long. 

One  steel  spring  bow  dividers,  3M  inches  long. 
One  steel  spring  bow  pen,  3M  inches  long,  with 

needle  point. 
One  steel  spring  bow  pencil,  3K  inches  long,  with 

needle  point. 
One  5-inch  ruling  pen,  spring  on  upper  Blade- 
One  case  with  leads. 
One  adjusting  key, 

Retail  Price  of  Instruments,  ̂ ^6.90 

Total  Value  of  Complete  Outfit,  $15.34 

DRAWING  MATERIALS: 
One  Drawing  Board,  19::  25  inches,  seasoned 
pine,  with  end  battens,  tongued  and 
grooved,  shellac  finish,      -        .        - 

One  Mahogany  T-Square,  24  in.  long,  ebony 
lined,  fixed  head,  shellac  finish, 

One  4.5"  Transparent  Triangle,  8  inch. 
One  30^x60°  Transparent  Triangle,  10  inch. 
One  12-inch  Triangular  Boxwood  Scale,  engine 
divided  ;  graduated  3-32.  3-16,  1-8.  1-4.  3-8, 
3-4.  1-2.  1  1-2.  and  3  inches  to  the  foot,  and 
one  edge  inches  and  Kllhs,  with  case,    - 

One  Transparent  Combination,  irregular  or 
French  Curve,  special.  •       .       .       . 

One  Bottle  Waterproof  Ink  ... 
One  *-H  Siberian  Drawing  Pencil, 
One  Fiiber'e Ink  Eraser,  No.  1075, 
One  Faber'e  Pencil  Eraser,  No.  Ill, 
One  dozen  Thumbtacks,  .... 
NlneshoetsWhatman'shandmade,  cold  pressed, 
Drawing  Paper,  13^4^20  Inches, 

Twelve  sheets  Whltstock  Drawing  Paper,  11x15 
Inchos  (for  practice  work  only). 

One  Nickel  Plated  Kra«ins  Stencil, 
One  Sandpaper  Block,      ..... 
OneG-inch  Gorman  Silver  Protractor,  H^i  ̂ ^ 

Retail  Price  of  Materials, 

$1.50 
.90 

.75 

.70 

LOO 

1.00 
.25 
.10 

.05 

.05 

.15 

.25 

.10 

.90 8.44 

SPECIAL  PRICE  TO  A.  S.  C.  STUDENTS  ^^c^'^^^Z)  ̂ 5.95 
In  order  to  secure  the  above  special  price  it  is  necessary  to  be  a  student  of  the  American  School 
of  Correspondence.  Orders  should  be  sent  direct  to  the  address  of  the  manufacturer  as  given 
below,  accompanied  by  Post  Office  Order  or  by  Registered  Letter  for  the  amount  and  a  statement 
that  the  writer  is  a  member  of  the  American  School  of  Correspondence.  Express  charges  are 
to  be  paid  by  the  purchaser  (for  students  in  the  West  and  Middle  West  express  charges  to 
CHICAGO  will  be  prepaid. )    Address : 

A.  D.  MACLACHLAN,  214  Clarendon  Street,  Boston 
ARCHITECTS'  AND  ENGINEERS'  SUPPLIES 

Mention  The  Technical  IVorld. 
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CONSULTING  DEPARTMENT— (Continued) 

You  are  mistaken  about  the  rating  of 
steam  engines,  as  the  makers  frequently 
rate  them  at  certain  horse-power  for  90 

pounds'  steam  pressure,  and  a  little 

greater  power  for  100  pounds'  pressure. 

Chilled  Shot 

Question:  What  is  cliilled  shot,  and  for 
what  is  it  used?— W^.  M.  H. 

Anszver:  Chilled  shot  is  made  from 
iron  or  steel  which  has  been  atomized 

while  in  a  molten  state  and  then  suddenly 
chilled.  It  comes  in  many  sizes,  from 

the  very  finest  up  to  about  the  size  of 
buck-shot.  It  is  sufficiently  hard  to 
scratch  glass,  and  has  been  in  use  for 
some  time  in  sawing  and  polishing  stone. 

Compound  Air-Compressors 

Question:  What  is  the  advantage  of  com- 
pounding air  compressors? — F.  S.  IV. 

Anszver:  The  great  advantage  of 

compounding  is  the  fact  that  more  time 
is  taken  to  compress  a  certain  volume  of 
air,  and  this  air,  while  being  compressed, 

is  brought  in  contact  with  a  larger  per- 
centage of  jacketed  surfaces.  Water 

jackets  do  not  thoroughly  cool  the  hot 
air,  but  are  practically  the  only  method 

in  use  at  the  present  time.  Until  some- 
thing better  is  devised,  compounding 

gives  the  best  efficiency. 

Engine  Foundations 

Question:  What  makes  the  best  foundation 
for  engines? — A.   F.    IV. 

Answer:  Brick  set  in  cement  is  the 

standard  material  for  foundations,  al- 

though concrete  foundations  are  grow- 
ing in  favor  and  are  being  used  in  many 

places  on  account  of  their  cheapness.  A 
cement  mortar — i  part  cement,  2  parts 

sand,  mixed  with  6  parts  broken  stone— ̂  
is  good.  The  stones  should  be  small, 

clean,  and  moist.  With  stone  founda- 
tions it  is  usual  to  finish  with  three  or 

four  courses  of  brick,  and  it  is  best  to  use 
the  brick  under  the  pillow  block. 
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ENGINEERS'  AND  MACHINISTS'  SUPPLIES A  full  line  of  all  Supplies  used  in  the  engine  room  and  machine 

shop.      Send  for  our  MEN'S  CATALOGUE.      It  contaLins: 
almost  700  pag-es  devoted  to  illustrating,  describing,  and  pricing  the  goods  that  interest  single  men.  We  have 

gone  through  our  famous  catalogue  and  buyer's  guide  No.  73— the  catalogue  we  advertise  so  extensively  for  home 
ovvners-and  omitted  everything  of  no  interest  to  single  men.  The  revised  book  which  we  call  the  Men  s  Abridged 
Edition,  contains  everything  for  men.  Almost  700  pages  of  reliable,  low  priced  merchandise.  No  matter  what  your 

occupation  is  or  where  you  live,  you  will  find  just  what  you  need  in  the  Men's  Abridged  Edition.  Tools  of  all  kinds, 
hardware,  game  traps,  bicycles,  guns,  sporting  and  athletic  goods,  camping  outfits,  harness,  photo-goods,  electrical 

supplies,  telephones,  band  instruments,  musical  goods,  books,  watches  and  jewelry  for  men,  men's  wearing  apparel 
of  every  description,  including  shoes,  fur  ulsters,  hats,  gloves,  umbrellas,  etc.— about  60,000  different  articles  in  all. 

The  Men's  Simply  send  a  postal  and  ask  for  our  Men's  Abridged  Edition,  and  we  will  send  it  with  our 
Abridged  Edition  compliments,  all  charges  paid.  We  want  every  unmarried  man  in  this  country  to  have  a  copy 

is  Free  of  the  Men's  Abridged  Edition.  It  will  pay  you  to  keep  a  copy  for  reference.  We  have 

everything  you  use;  the  prices  are  so  much  lower  than  those  you  are  accustomed  to  paying,  that  you  will  be  sur- 
prised. Don't  buy  tools  of  any  kind,  harness,  hardware,  clothing,  or  in  fact  anything  until  you  have  seen  the  Men  s 

Abridged  Edition— we  will  send  it  the  moment  your  request  is  received.    

Clamp  Vise,  20c      Outside  Calipers   Inside  Calipers Double  Square 

.lll'lilllllui.lllilljj   H.lil.l.l   ll       11       IllJ 

MONTGOMERY  WARD  S  CO.,  '^'*^^'^WktM.7ton^fr^Lir  ""^  Chicago 
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OLuSENGip Economical  Power 
In  sending  out  their  last  specifica- 

tions for  gasoline  engines  for  West 
Point,  the  U.  S.  War  Department  re- 

quired them    "to  be  OLDS   ENGINES  or 
equal."    Tliey  excel  all  others,  or  the  U.S. 
Government  would  not  demand  them. 

They  are  the  horizontal  type,  2  to  100 
H.  P.,  and  are  so  simply  and  perfectly 
made  that  it  requires  no  experience  to  run 
them,  and 

Repairs  Practically  Cost  Nothing 
S'-nd  for  a  catalogue  of   our   Wizard  Engine,  2  to  8 

H.  P.,  (spark  ignition  system,  the  same  as  in  the 
famous  Oldsmobile) ,  the  most  economical  small 

power  engine  made;  fitted  with  either  jack- 
^pump  or  direct-connected  pump.     Or,  our^ 

.  general  catalogue,  showing  all   sizes^ 
OLDS  GASOLINE  ENGINE  WORKS,^ 

Lansing,  Mich. 

What  Did  It  Cost 
For  Moulding  on  Job  431? 

You  would  know 
if  you  had  used  the 
Perry    Time    Stamp. 

UNEXCELLED  FOR  Re- 
cording the  EXACT  TIME 

EMPLOYED  BY  EACH 
WORKMAN  ON  EACH 

JOB.  ALSO  FOR  ASCER- 
TAINING THE  TIME 

EACH  ONE  WAS  IDLE 
BETWEEN  JOBS. 

THE  ONLY  PORTABLE, 

AUTOMATIC  SELF- 
INKING  TIME  STAMP 
MADE. 

Write  for  FREE  Booklet 

The  "Bujinejj  Man's 
Time   Sa-Cer. 

FEB  19  1905 

Actual  size  of 
Impression. 

PERRY    TIME 
STAMP    CO. 

11  W.  Madison  St.      \8 
CHICAGO 

CONSULTING  DEPARTMENT— (Continued) 

Mass— Unit  of  Mass 

Question:  What  is  mass,  and  what  is  its 
use  in  engineering  and  scieijce?  What  are  the 
units  of  mass? — F.  M.  S. 

A)isu'er:  Alass  may  be  briefly  defined 
as  the  quantity  of  matter  which  a  body 

contains.  It  is  theretore  a  constant  quan- 
tity. On  the  other  hand,  w^eight  is  the 

measure  of  the  attraction  of  g^ravity  for 
tliat  body.  The  weight  depends  on  the 

mass  of  the  body  and  on  the  accelera- 
tion of  gravity  g,  which  varies  inversely 

as  the  square  of  the  distance  from  the 

center  of  the  earth.  Hence,  the  w^eight 
of  a  body  depends  upon  the  locahty  in 
wliich  it  is  situated,  being  greater  at  the 

poles  than  at  the  equator.  For  all  practi- 
cal purposes,  however,  the  acceleration 

of  gravity  can  be  assumed  to  be  constant. 
Consequently  it  is  customary  to  compare 
masses  by  their  weights,  inasmuch  as  at 

a  given  locality  w^eight  and  mass  are  pro- 

portional. 
Weight  may  be  considered  as  a  meas- 

ure of  force ;  and  in  absolute  units,  the 

Weight  or  Force  (in  poundals)  is  equal 
to  the  Mass  (in  pounds)  multiplied  by  the 
Acceleration  in  feet  per  second.  In  other words. 

W  =  M  X  G:  or  J/  = 
W 

G' 

the  latter  being  perhaps  the  more  familiar 
form  of  this  equation.  The  force  of 
gravity  upon  a  mass  of  one  pound  ij 
equal  to  1x32.16  (or  32.16)  poundals. 
However,  poundals  are  inconvenient 
units  to  use ;  and  so  we  ordinarily  adopt 
the  pound,  which  is  32.16  times  as  great. 
Summing  up,  we  have : 

Weight  =  Mass  X  Acceleration  of  Gravity. 
Force     =  Mass  X  Acceleration. 

Horse-Po-wer  Available  from  a  Lake 

I  RESPECTFULLY  request  that  you  answer  the 
following  questions  based  on  accompanying 
data,  in  The  Technical  World,  to  which  I 
am  a  subscriber : 

Assuming  (i)  A  lake  200  feet  above  sea- 
level;  (2)  Flow  of  water  from  lake,  1,200 
cubic  feet  per  minute;  (3)  Length  of  pipe  line 
from  power  house,  which  is  at  sea-level,  5,000 feet; 

Question  i:  What  sized  pipe  would  be  best 
adapted  for  installation,  to  get  the  best  results. 

Mention  The  Technical  World. 
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STEAM  PUMPS 

UNION  STEAM  PUMP  COMPANY 
Sendfor       BATTLE  CREEK.    46  So.  Ma.dison.    MICHIGAN.  U.S.  A. Catalog       

Send  for Catalog 

Lunkenheimer IMPROVED     PATTERN 
"POP"    SAFETY   VALVES 

Made  in  sizes  from  2  to  6  inches  inclusive. 

Can  be  had  iron  body,  brass  mounted  or  entirely 
of  gun  metal  with  nickel  seats. 

Valves  furnished  with  lockup  attachment  to  pre- 
vent their  being  tampered  with. 

Specify   "LUNKENHEIMER"   and   order  from 
your  dealer. 

Valves  have  bevel  seats,  cam  lifting  lever,  and 

the  disc  can  be  turned  on  its  seat  while  the 

pressure  is  on. 

Material  and  workmanship  of  the  highest  grade. 

Notify  us  ii  your  local  dealer  cannot  furnish 
them. 

THE  LUNKENHEIMER  COMPANY 
Largest  Manufacturers  of  Engineering  Specialties  in  the  World 

Main  Offices  and  WorKj:  CINCINNATI,  OHIO,  U.S.  A. 

"Branchej 

rli:'.'t;  Curt  land  SI. I   Ion:  :(.'•  (Ireat  Dover  St. 

New  York 
Philadelphia 
Baltimore 
Cincinnati 
St.  Louis 
Kansas  City 
Sioux  City 
St.  Paul 
Duluth 
Omaha 

Crane  Patent  Encased  Spring  Pop  Safety  Valves 
AUTOMATIC  POP  REGULATOR 

Locked  up  to  prevent  tampering.  Brass  or  nickel  seat.  Minimum  Y^aste  o
f  steam. 

Best  steel  springs  with  self-adjusting  spnng  discs.  Valve  can  be  taken  a
part  with- 

out removal  from  boiler  and  without  disturbmg  outlet  pipe. 

tejrite  for    Complete    VocKei    Catalogue 

CRANE  CO. 
CHICAGO 

ESTABLISHED   1855 

Minneapolis Salt  Lake  City 
San  Francisco 

Los  Angeles 
Portland,  Ore. 
Birmingham 

Seattle 

Spokane Memphis Dallas 

High  grade  screw  cutting  engine  Lathes,  with  forged  crucible 

steel  hollow  spindles,  phosphor  bronze  beanngs,  gear-drive
n 

reversible  feeds  with  strong  friction  drive  in  apron,  patentea 

spring  nuts  which  allow  quick  shift  of  change  gears,  also 

Bra  win  Chuck,  Gear-cutting,  Milling  and  Taper  Attachments if  desired. 

Suitable  for  electrical  and  repair  work,  model  makers, 

gunsmiths,  technical  schools  and  fine,  accurate  ma- chine shop  and  tool  room  service.  Ask  for  Catalog  B. 

(78) The  Seneca  Falls  Mfg.  Co. 
9  and 
9,  11, 

11  inch       < 
12,  14  inch 

'  STAR'  *    ̂°^*  ̂ ^^^^    ̂   ^  ^  ̂̂^
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Seneca  Falls,  U.  S.  A. 
Power  Lathes 
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Patents,  Foreign  and  Domestic.     Copyrights. 
Trade  Marks  in  all  States. 

Corfxjrations. 

84  State  Street,  BOSTON 

PATENTS J^  SECUR.ED    OR.    FEE    RETURNED 
Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 

sued for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS.  WILKENS  <S.  CO. 
No.  600  F  Street.  N.  W.  WasKirvgton.  D.  C. 

ATENTS 
Valuable  Book  on  Patents  FREE.     Tells  how  to 

secure  them  at  low  cos.t.    How  to  Sell  a  Patent,  and 
What  to  Invent  for  Profit.   Gives  Mechanical  Movements 

Invaluable  to  Inventors.     Full  of  Monev-Makiug  I'atent 
Information.      NEW    BOOK    FREE  to  all  who  write. 

O'MEARA  *  ItROCK,  I'ntent  AtUs.,  9ls  ¥.  Street,  N.  W.,   Wasliincton,  I».  C. 
NEW  YORK  OFFICE,  290  Broadway,  New  York  City. 

PATENTS, 
Send  your   business  direct    to    Washington.     Saves 

time  and  insures  better  service. 

24  Years  Practice.    Personal  Service  Guaranteed. 

E.    G.    SIGGERS.     Patent    Leiwyer 

Suite  10.  National  Union  Bldg..  Washington.  D.  C. 

CAVEATS,  TRADE- 
MARKS,    COPYRIGHTS 

AND  DESIG.NS. 

Louis  A- Hill 
PATENT  ATTORNEY 
i3se  Ne\vYork  Avenue 

WASHINGTON.D.C. 

PATENTS 

FREDERICK  S.  STITT 
Attorney-at>Law  Registered  Patent  Attorney 

15  WILLIAM  ST..  NEW  YORK 
Patents  obtained  in  the  United  States  and  Foreign 
Countries.  Trade  Marks  registered.  Litigation 
conducted.    Examinations.    ODinions. 

TATE/fTS  T'RA'DE    MAUKS 
Obtained  Registered 

R.  William  Lotz 
Suite  45-161  East  Randolph  Street,  Chicago 

Telephone  Main  1432 
Registered  Patent  Attorney 

Best  service,  most  reasonable  rates.  All  business  strictly 
confidential.  Correspondence  solicited.  Consultation 
free.  No  misrepresentations.  Freeguidebook  on  request. 

CONSULTING  DEPARTMENT— ( Concluded ) 

or  the  greatest  effective  II.  P.  by  using  a  Pel- 
ton  water  wheel  ? 

Question  2:  What  would  be  the  effective 
H.  P.  leaving  the  brushes  of  a  generator  of  go 
per  cent  efficiency  ? — R.  B.  T. 

Ansivcr  i:  In  order  to  determine  the 

best  size  of  pipe  in  a  case  of  this  kind, 
it  would  require  careful  calculation  of  the 
total  cost  involved  with  each  size  of 

I)ipe  figured  on.  Of  course  the  greatest 
horse-power  will  be  obtained  by  using 
the  largest  possible  size  of  pipe.  For  in- 

stance, by  using  a  36-inch  pipe,  the  fric- 
tional  head  for  each  1,000  feet  of  length 
would  be  .04  foot,  or  a  total  of  5X.04 

(=.2  ft.),  for  the  length  under  consid- 
eration. A  14-inch  pipe,  however,  while 

conveying  the  w^ater  at  a  little  greater 
loss  due  to  friction,  would  probably  be 
the  most  economical  in  the  end.  The 

frictional  head  for  each  1,000  feet  for 

14-inch  pipe,  is  2.02;  and  for  5,000  feet 
the  loss  would  be  2.02x5  (=10.1).  The 

loss  due  to  bends  and  valves  would  prob- 
ably be  as  much  more,  or,  in  round  num- 

bers, the  total  loss  in  head  would  be  20 
feet.  This  leaves  an  effective  head  of 
180  feet. 

Ansiver  2:  The  available  horse-power 
is  obtained  by  multiplying  the  volume  of 
water  (in  pounds  per  minute)  by  the 
head  (in  feet)  and  by  the  efficiency  of 
the  apparatus.  Assuming  the  efficiency 
of  the  water  wheel  to  be  .8,  and  that  of 

the  generator  .9,  we  have  for  the  effect- 
ive horse-power : 

180X1,200X62.4X.8X.9 

33,000 
-=300H.P.approx'ly. 

Neighborly  Love 

]\Irs.  Brown — What  do  you  think  of  your 

neighbor's  boy  Willie? 
iNlRS.  White — You  will  have  to  ask  my  hus- 

band. No  lady,  you  know,  can  be  expected  to 
use  such  language. 

Never  Touched  Him 

"My  husband  lost  his  hair  before  I  married 

him." 

"Well  ?" 

"I  only  wanted  you  to  know  that  I  had  no 

hand  in   it." Mention  The  Technical  World. 
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are  the  standard  for  accuracy,  workmanship,  design   and 

finish.      Whether  you  use  tools  to  earn  your  daily  bread 
or  for  amusement  and  relaxation  from  a  diiFerent  vocation,   it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.      175  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.        Athol,  Mass,  U.  S.  A. 

Twentieth  Century 
Locomotives 
   BY   

Angus  Sinclair  Company 

Newly  Published  and  is  the 

Best  BooK  on 
Railway  Machinery 
ever  published.  Contains 
chapters  on  :  Elementary 
lessons  on  first  principles; 
steam  and  motive  power; 

workshop  operations;  loco- 
motive boiler  construction; 

compound  locomotives; 
valve  motion;  machine  tools 
and  shop  appliances,  and 
on   nine    other   subjects. 
PROFUSELY  ILLUSTRATED. 
Contains  670  pages,    6x9  inches. 
PRICE,      THREE    DOLLARS 

LOCOMOTIVE  ENGINEERING 
Department  T,  136  Liberty  Street 

New  York 

"^he  American  School  of  Household  Economics 

THIS  new  development  of  the  correspondence 
idea  came  into  being  from  the  request  of 
women  all  over  the  country  for  aid  in  their 

household  problems  and  for  guidance  in  the  study  of 
twentieth  century  housekeeping. 

We  all  realize  that  industrially  the  world  has 
made  tremendous  advances  during  the  last  ten  or 

twenty  years,  but  we  are  apt  to  over-look  the  fact 
that  knowledge  of  the  arts  and  sciences  relating  to 
the  home  has  kept  pace,  and  that  the  good  old  ways 
of  our  grandmothers  are  no  less  out  of  date  than  the 
stage  coach  and  spinning  wheel. 

The  thoughtful  housekeepers  who  have  felt  the 
effects  of  this  industrial  revolution  have  been  seeking 
in  vain  for  a  practical  hand-book  that  would  give 
the  desired  information  in  not  too  technical  nor 

abstruse  a  form. 
A  residence  course  of  study  is  out  of  the  question 

for  the  great  majority,  so  as  housekeepers  and 
mothers  are  unable  to  leave  their  duties  to  go  to 
school,  the  school  must  go  to  them. 

This  the  American  School  of  Household  Econ- 
OTnics  does.  Its  lesson  books  have  been  prepared  by 
eminent  teachers  and  represent  the  long-sought-for 
hand-books — simple,  concise,  interesting,  and  auth- 

oritative.     The  instruction  is  given  by  the  authors. 
Some  of  the  subjects  covered  are  cookery,  dietet- 
ics, home  dressmaking,  house  planning  and  furnish- 
ing, home  nursing,  household  management  and 

accounts,  and  psychology  of  child  training. 
The  attractive  Announcement  of  tlie  School  gives  illus- 

trated synopses  of  the  twelve  subjects  offered  and  details  of 
the  methods  employed.  Everyone  interested  is  invited  to  send 
for  a  copy.  Address  the  Directoy,  Miss  Helen  Louise  Johnson, 
Sill  Armour  Avenue,  Chicago,  111. 

A  PERFECT 

Fountain  Pen 

For  $1 .00  Sent  postpaid  to  your  address.      AKRON  FOUNTAIN  PEN  CO.,  9  E.  South  St.  Akron.  0.  ""^fv" owh "re*^ 

P ATENTS 
Valuable  and  Salable  Patents  Promptly  Sec\ired. 
Advice  as  to  Patentability  and  Commercial  Value 

Free    *e<    ̂     ̂     Write  for  Inventor's  Hand  Book 

SHEPHERD    6;    PARKER.,     Patent    LaLwyers 
"  During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  & 

Parker,  has  obtained  for  us  a  great  many  important  patents. 
We  have  no  hesitation  in  heartily  recommending  tilm  to  any- 

one having  need  of  the  serviceB  of  a  patent  attorney." HALLWOOD  CASH  REGISTER  CO. 

Mr.  Parker  on  November  1,   1903,  resiKned  his  position  as  an 
Examiner  in  the  U .  S.  Patent  Office  to  enter  this  firm. 

Address,  844  G.  St.,  Washington,  D.  C. 
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The  University  of  Rochester 
A  CoMege  of  Liberal  Arts 

Scientific   Course  for  Technical 
Students 

Six  years  required  for  combined  College  and 

Engineerine  degrees  in  co-operation  with  The 
Massachusetts  Institute  of  TechnoloKy  and 
Sibley  College  at  Cornell.  New  laboratories, 

thoroughlj' modern  equipment.  Special  circu- 
lar and  catalogue  sent  on  application.    Address 

Pt! 

V 
F.  L.  LAMSON,  Registrar 

Rochester,  N.  Y. ^M 
Rensselaer     % 
/j.  PolytechnicV%, 
""^^o.     Institute, 

^%       Troy,  N.Y. T,n(nl  eiaminationB  orovided  for.  Send  for  a  Oatalogueu 

^T-l   I  rWi    LEADING  LAW  SCHOOL 
O    I    W  L^  T     IN   CORRESPONDENCE 

LAW 
INSTRUCTION 

Established  in  1892 
Prepares  for  bar  in  any  State.  Combines  theory 

and  practice.  Text  books  used  are  same  as  used  in 
leading  resident  schools.  Teaches  law  at  your  home. 
Three  Courses— Regular  College  Course,  Post  Grad- 

uate and  Business  Law  Courses.  Approved  by  the 
bench  and  bar.    Full  particulars  free. 

Chicago  Correspondence  School  of  Law 

  Reaper  Block.  Chicago 
OL  R  FREE  BOOKLET  ON  AT  HOME  FOR 

MUSIC   LEARNING  SJnr^io.n: 
Guitar,  Banjo,  Cornet,  Mandolin,  and  Voice.    Tells 
how  to  leuru  '<)  play  any  instrument  and  to  sing  without  leaving 
your  home.  It  is  free  and  ivill  Interest  you.  .Send  your  name  to 
V.   S.  School  of  Music,  Box  KM)  B,  10  Inion  Sqnare,  New  York. 

Patents  $2520 
Rejected  cases  and  interferences  a  specialty. 

All  foreign  patents  at  low  rates. 
Positive  success  where  others  fail. 

FRANK    K.   JOHNSTON.    M.   A..   LL.   B. 

Suite  216-218.  99  Nassau  St.  New  York,  N.  Y. 

PERSONAL   AND 

MISCELLANEOUS 

Electricity  in  Warfare 

The  wonderful  successes  that  have  at- 
tended the  Japanese  in  their  present 

titanic  struggle  with  the  Russians,  are 
no  doubt  attributable  to  several  causes. 

Xot  the  least  important  of  these  is  the 
intelligence  and  foresight  which  the  Japs 
have  displayed  in  applying  the  highest 
grade  of  technical  skill  to  the  engineering 
and  dynamics  of  war.  In  future  wars 
tlie  electrical  engineer  will  play  a  hitherto 
unwonted  part,  and  the  importance  of 
having  officers  practically  trained  in  the 
construction  and  use  of  electrical  machin- 

ery and  devices  is  becoming  widely  rec- 
ognized. Even  among  the  republics  of 

South  America  we  find  evidence  of  this 

desire  to  keep  abreast  of  the  latest  prog- 
ress ;  and  students  from  among  the  mili- 
tary classes  are  regularly  enrolled  in  the 

engineering  courses  of  the  American 
School  of  Correspondence. 

!\I.  Charles  de  Xeuter,  of  Lima,  Peru. 

a  ]\Iajor  attached  to  the  staff  of  the  "tech- 
nical section"  of  the  Peruvian  Army,  has 

just  received  his  diploma  as  a  graduate 
in  the  Mechanical-Electrical  course  of  the 
American  School.  Few  of  our  American 

or  English-speaking  students  realize 
what  difficulties  have  to  be  overcome  by 
men  of  foreign  tongue  in  mastering  the 
details  of  such  a  training,  but  ]\Iajor  de 
Xeuter  has  completed  his  course  with 
eminent  credit,  and  carries  with  him  the 
best  wishes  of  his  instructors  for  his 

future  promotion  and  success. 

Engineering  Practice  and  Theory 

FOR  STEAM  ENGINEERS.  "  tells  any  engineer  who
 

„     ̂   .  ...  i      a-,   r./^       wants  to  find  the  strength  of 
Sent  to  any  Address  for  $1 .00.     ̂ ^i,^^  ̂ ^^^^^.  jj„„.  ̂ ^  ̂ ^^„^ 
out  safety  valve  levers,  weights  and  pressure ;  how  to  heat  a 
building  with  exhaust  steam;  how  to  use  a  planlmeter;  how  to 
use  the  indicator  and  read  a  diagram;  how  an  Injector  works 
and  what  to  do  when  It  dees  not  work;  how  to  find  the  horse- 

power of  pumps  and  what  size  pump  to  get;  how  to  set  a  reduc- 
ing valve  and  how  to  run  a  steam  plant  successfully;  can 

find  out  just  how  to  do  it  by  reading  this  book. 

BEN  S.  RILEY 
52  Lewis  Street  CHICAGO 

Recently  Graduated 

T^HE  following  students  have  been 
'-  Graduated  from  the  American  School 

of  Correspondence  since  the  March  num- 
ber of  The  Technical  World  was 

issued : 

Benbow,  Burnie  L.,  La  Fayette,  Ind. — 
Course :     Electrical. 

Brooks,  G.  W.,  ̂ lullan,  Idaho. — Course: 
Electrical. 

Browne,  Archie  C,  Avon,  N.  Y. — Course : 
Electrical. 

Coubrough,  Leslie,  Tacoma,  Wash. — Course: 
Mechanical. 

Mention  The  Technical  World. 
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/-Practical  Books 
FOR  Practical  IVTen. 

SPANGENBERGS  -«""-  ELECTRICAL  ENGINEERING 
Some  of  the  Authors 

This  book  Is  really  a  text-b.>,>k  of  the  St.  LouIb 
School  of  Kiigiiieeriii;;,  tl]H  entire  un'chanlcnl  por- 

tion,except  thnt  pertaluiut:  to  the  locomotive, having 
been  written  by  Prof.  E.  Spangenberg,  C.  E.,  the 
Superintendent  of  that  Institution,  aprailuateof  the 
shop  and  work  bench  as  well  as  of  the  University. 
iMr.  Spaiigenberg  has  been  eminently  successful  as 
a  teacher,  havine  enabled  hundreds  of  men  to  pass 
satisfactory  examinations  for  stationary  and  marine 
engineers'  licenses. 
Mr.  E.  W.  Pratt,  author  of  the  portion  on  Locomo- 

tive i^ngineerlng,  is  master  mechanic  of  one  of  the 
large  railroads,  and  has  made  the  locomotive  his 
life-study. 
Mr.  Albert  Uhl,  A.I.E.E..  Instructor  in  Practical 
Electrical  Engineering  at  the  St.  Louis  School  of  En- 

gineering, is  a  successful  electrical  contractor  who 
has  risen  from  the  ranks,  having  worked  as  dynamo 
tender  and  wireman's  helper  in  his  younger  days. 

695  Pages— 648  Illustrations 

Written  so  You  can  Understand  It.  A  practical  b(X)k 
for  practical  men.  Intciuied  especially  for  the  use 
of  Steam  and  Locomotive  Engineers  and  Firemen, 
Electrical  Workers  and  others  interested  in  Enpi- 
neerinpr.  The  work  is  written  in  the  form  of  1,035 
Questions  and  Ans%vers  and  gives  a  complete 
course  in  Engineering.  Stationary  and  Locomotive, 
Compressed  Air  Refrigeration.  Gas  and  Ga.soline 
Engines.  Elevators,  Repairs  and  Electrical  Engi- neering. 

When   Ordering  uje   Allached  Coupon 

Price 

$3.50 SPANGENBERGS S.I'^rS.U'J STEAM  ENGINEERING 
This  192  page  book  is  intended  for  beginners  only  and  contains  questions  and  answers 
regarding  the  fundamental  principles  of  Steam  Engineering,  such  as  the  following: 

1.  What  is  steam? 
2.  Is  there  a  difference  between  steam  and  water 

vapor. 
3.  What  are  the  general  qualities  of  steam? 
4.  Is  heat  a  body? 
5.  What  general  qualities  are  due  to  a  body? 
6.  What    do    you     understand     by    the    word: 

aggregate? 
7.  What  are  the  general  qualities  of  heat? 
8.  Are  we  able  to  transfer  light  into  heat? 

When  Ordering  Use  Attached  Couporv 

9.     Would  heat  be  developed  by  compression  of 
aeriform  bodies? 

10.  Can   you  give   me   examples    showing  that 
mechanical  motion  causes  sensible  heat? 

11.  What  do  you  understand  by  combustion  of a  body? 

12.  What  other   causes  of  sensible  heat  do  you 
know? 

13.  What  is  the  unit  of  our  length  measure? 

Price,  75  Cents. 

SPANGENBERGS  Practical  Arithmetic:  SELF  TAUGHT 
228  pages     A  plain,  easily  understood  manual,  not  intended  for  cliildren,  but  for  those  who  have  not  had  the  benefit 

of  early  schooling  or  who  have  forgotten  what  they  knew  of  arithmetic.     Does  not  require  explanations  in  order 

to  be  understood.    Will  enable  the  learner  to  make  all  necessary  calculations  and  solve  the  problems  required  in 
industrial  pursuits  and  trades. 

WHEN  ORDERING  VSE  COUPON  ATTACHED Price,  50  Cent; 

SPECIAL  OFFER:    The  above  3  booKs  rnne7eV.ri.i  $4.00   ̂ /^-^ 

YOUR    MONEY    REFUNDED 

if  any  of  the  above  books  are  not  all  we  claim  for  them 

and  satisfactory  in  every  way.    As  the  edition  is  limited 

kindly  fill  out  and  send  in  the  attached  coupon  lo-day 

If  your   purchase   is   not  perfectly   satisfactory  re 
turn  it  within  ten  days  at    our   expense  and  get 

your  money  back. 

*•__♦_  AUon^A^I  everywhere;  write  for  terms,  commissi 
AgeniS  TV  Onicll  and  club  rates.  Will  be  sent  prepaid 
^^^t^^^^mmm^mm^^m  to  any  address  upon  receipt  of  price 
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The  Campus  is  on  a  hilltop  in  the 
rities  of  Medford  and  Sonierville, 

overlooking  Boston  Harbor  and  the 

("ily  of  Boston,  with  its  beautiful sul)urbs.  It  is  both  healthful  and 

delightful.        

DEPARTMENTS : 
The  College  of  Letters. 

Degrees:  A.  B.;  and  for  the 

courses  in  Biolog)',  Chemistry, 
General  Science,  and  Medical 
Preparatory,  B.  S. 

The  Divinity  School. 
A  five-year  course,  leading  to  the 
degrees  of  A.  B.  and  B.  D. 

The  Engineering  Dept. 
Degree  B.  S.,  in  Civil,  Chemical, 
Electrical,  and  Mechanical  Engi- 
neering. 

The  Medical  School. 
Located  in  Boston.  Degree  M.  D. 

The  Dental  School. 
Located  in  Boston.  Degree 
D.  M.D. 

The  Bromfield-Pearson 
School. 

A  technical  school  connected  with 

the  Engineering  Department. 

The  Graduate  Dept. 
Degrees:  AL  S.,  A.  M. and  Ph.D. 

Summer  School. 

Men  and  Women  are  ad- 
mitted on  equal  terms  to  all 

depart  m  en  ts  ofth  e  College. 

For  Cataluouts  ai/di'cs.':, 

H.  Q.  CHASE,  Sec'y.  Tufts  College,  Mass. 

Cronic,  J.,  Philadelphia,  Pa.— Course:     Me- 
chanical-Electrical. 

Davenport,  Herbert,  Belma,  Wash.— Course : 
Locomotive. 

Dickerson,    Chas.     W.,     Milwaukee,     Wis. — 
Course :      Refrigeration. 

Dow,     Herbert     G.,     Claremont,     N.     H.— 
Course :     JMechanical. 

Emrud,   Theodore,    Alden,    Minn.— Course : 
Electrical. 

Ernst,  Carl  R,  San  Francisco,  Cal. — Course : 
Plumbing  and   Gas   Fitting. 

Fittz,   Frank  H.,  Waltham,   Mass. — Course: 
Mechanical. 

Forschner,  C.  W.,  Cleveland,  Ohio — Course : 
IMechanical-Electrical. 

P>ane,  L.  W.,  Spencer,  Wis. — Course :     En- 

gineers'. 

Fuller,    Raymond    C,    Quarryville,    N.    J. — 
Course:     Electrical. 

Gibbs,    John,    Lamar,    Col. — Course:      Elec- 
trical. 

Goldner,    T.     A.,    Leadvilic,    Col. — Course : 
Stationary. 

Hagemann,   L.  C,   St.   Louis,   Mo. — Course : 
Mechanical-Electrical. 

Hepke,    George,    Hamilton,     Ohio — Course  : 
Mechanical. 

Hubbard,    Harvey     H.,    Ironwood,     Mich. — 
Course :     Stationary. 

Klepper,  O.  R.,  Chicago,  111. — Course  :     Me- 
chanical-Electrical. 

Klotz,     Andrew     J.,     Schenectady,    N.    Y. — 
Course :     Mechanical   Drawing. 

Kuik,  J.,  Haarlem,  Holland — Course  :     Ma- rine. 

Leinenkugel,     Henry,     Eau     Claire,     Wis. — 
Course :     Mechanical. 

McEwen,  Samuel  H.,  Chicago,  111. — Course : 
Electrical. 

Mar.x,  G.  C,  Elizabeth,  N.  J.— Course  :     Me- 
chanical. 

McDiarmid,     Lester    A.,     Owosso,     Mich. — 
Course :      Electrical. 

Mitchell,  John  L.,  Kane,  Pa. — Course  :     En- 

gineers'. 

Oberg,  Gustaf  H.,  Upland,  Sweden — Course : Electrical. 

Palmer,     George     E.,     Laurel    Lake,    Pa. — 
Course :     Mechanical-Electrical. 

Perlman,  Israel,  Chicago,  111. — Course:  Elec- 
trical. 

Perrin,     P.     D.,     Ypsilanti,     Mich. — Course : 
Electrical. 

Pierce,   A.   L.,  Wallingford,   Conn. — Course  : Electrical. 

Scott,     George     P.,     Schenectady,     N.    Y. — 
Course :     Mechanical-Electrical. 

Stevens,  Elbert  A.,  Wilson,  N.  Y. — Course: 
i\Iariiie. 

Waldow,    Ale.xis    F.,    Whitiiisville,    Mass.— 
Course :     Electrical. 

Webb,   Albert,    Bainbridge,    N.    Y.— Course : 
Locomotive. 

Westgate,  Chas.  R.,  Riceville,  Pa. — Course: 
Stationary. 

Williams,     Robert,     East     Enosburg,     Vt. — 
Cour.se :     Stationary. 

Zook,     Levi     E.,     Belleville,     Pa. — Course: 
Boilers  and  Engines. 
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Drawing 
Materials, 
Surveying 
Instruments 
[ 

Anything  and  Everything 
for  Draftsmen  and 

Engineers 

Dietzgen  Goods 

The  Recognized  Standard  of 

Quality 

C  Write  for  price  of  our  special 
A.  S.  C.  Drawing  Outfit .  Specially 

adapted  for  students  of  the  American 
School  of  Correspondence. 

C  Our  416  page  profusely  illustrated 

catalogue  sent  prepaid  on  receipt  of 
25  cents,  which  will  be  refunded 

on  first  order  amounting   to    S2.00. 

A  Few  Bargains 
3 

No.  9159.  Fine  German  Silver  Drawing  Set, 
consisting  of  6  in.  Compasses  with  parts,  and  5^^ 
in.  Ruling  Pen.     Each,  prepaid,  $1.50. 

No.  9381.  Celluloid  Erasing  Shield  for 
making  small  erasures  on  drawings,  etc.  Each, 

prepaid,  15c. 

No.  9.''>T0.  This  superb  Superior  German 
Silver  Drawing  Set,  consisting  of  pivot  joint 
Compasses,  6  in.,  with  parts,  Hairspring  Dividers, 
Bow  Dividers,  Bow  Pencil,  Bow  Pen  and 

2  spring  blade  Ruling  Pens.  In  velvejt  lined 
Morocco  pocket  case,  each,  prepaid,  14.75. 

Exceptional  "Oalue. 

EUGENE  DIETZGEN  COMPANY 
JiCanufactuTers  and  Importers  of 

Drawing  Materials  and  Surveying  Instruments 
181  Monroe  Street 
CHICAGO 

1 19  West  Twenty-third  Street 
NEW  YORK 

14  First  Street 
SAN  FRANCISCO 

45  Baronne  Street 
NEW  ORLEANS 
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^yindretAfS   Typetofriter 
Chair  and   Table 
\\\{\l  SpriiiK  STKKr,  ItiMi  Knilncs.  noliiMVork  J.l|iiinisf 
Cupiiir  IMulcd.  Cliuir  h.u  .UUI  STIMi  Sup|iur(Iiii:  Kark 

This  I'liair  Uas  Kiild  for  years  for  85.0().  Kiincks  down  liiconi- 
|iiift  form.  Tlie  t^ible  and  chair  both  substantially  made; 
hlilpped  In  the  knoik-down  and  easily  and  inilikly  set  up  wltli 
iKiMinier — no  screws.  H«i  nndl'brapest  equipment  In  existence. 
!•  K  1  C  K  O  K  ('  II  A  I  K  A  M>  T  A  It  I,  K  C  O  Jli"  I.  F.  T  K.  *  1  O. 

Uelitrrrd  Kost  of  Uaknia. 

Repnilar  Chair  No.  TfiM.  .■•■4.00 
I  '  iiiiXo.  1(XJM,  S.OO 

'^he  A.  H.  Andret&fs  Co. Jlfrs.  f)ffice,  Sfhool.  Church,  <  ipera  House  Kurnituro 
yule  M.inufacturers  Metal  Chairs,  Tables,  etc. 

174-176  Wabash  Ave. CHICAGO.  ILL. 

Radio  -  Activity 
A  BOOK  YOU  MUST  READ 
SOONER     OR     LATER 

EVERY  professional  man,  every  mechanic, 
every  student,  every  thinker — should 
have  a  clear,  comprehensive  idea  of  the 

principles  underlying  all  Forces.  Electricity, 
Magnetism,  Chemism,  Radium,  X-Rays, 
Thought  and  Gravitation  are  Forces.  You 
should  know  WHAT  these  Forces  ARE  and 
HOW  they  work.  Every  Scientist  knows 
what  these  Forces  DO;  but  few  of  them  can 

tell  you  what  they  really  ARE.  This  book 
explains  in  a  clear,  comprehensive  way,  in 
language,  entirely  free  from  technical  words 
and  phrases,  just  what  you  should  know  about 
these  Forces.  The  ideas  are  formulated  in  a 
manner  as  simple  yet  as  comprehensive  as  the 
Laws  of  Nature,  Herself !  A  book  of  the 
most  fascinating  kind  for  people  who  think. 
Order  now  while  this  edition  lasts. 

Price,  75c.     By  Mail,  85c 

Stevens'  Scientific  Book  Supply  Co. 
Wallace  Place,  Liberty  St.,  Ansonia,  Conn. 

i^GAZINES 

BOOKS  RECEIVED 

Elements  of  the  Differential  and  Integral  Calculxis. 
With  Applications.  By  W.  A.  Granville,  Instructor  in 
Mathematics  in  th3  Sheffield  Scientific  School,  Yale 
University.  Semi-Flexible  cloth.  Pages  463.  8vo. 
Illustrated.  Indexed.  Boston,  Mass.:  Ginn  &  Com- 

pany, Publishers.    Mailing  price,  $2.70. 

This  volume  is  announced  as  the  first 
of  a  standard  mathematical  series  to  be 

published  under  the  general  editorship 
of  Dr.  Percey  F.  Smith,  Professor  of 
Mathematics  in  the  Sheffield  Scientific 

School.  For  an  "elementary"  text  book, 
it  is  certainly  formidable ;  but  any  stu- 

dent brave  enough  to  attack  the  Calculus 
must  look  for  that.  While,  however,  the 

scope  of  the  work  includes  all  that  is 

usually  given  in  the  more  extended  "fir.st 
courses"  in  the  Calculus,  yet  the  arrange- 

ment of  matter  is  such  that  any  teacher 

can  easily  cut  it  down  to  meet  the  re- 
quirements of  those  who  are  pluming 

their  wings  for  their  first  short  flight 
in  this  ethereal  region.  The  work  is 
based  on  the  Method  of  Liniits,  but  in- 

tuitional methods  have  been  freely  em- 
ployed to  help  the  student  over  difficult 

places.  The  collection  of  figures,  in- 
cluding drawings  of  all  the  standard 

curves  usually  employed,  is  the  best  to 
be  found  in  any  English  text  book  on 
the  Calculus.  The  work  meets  the  de- 

mand for  a  Calculus  at  once  thoroughly 
modern  and  teachable. 

Elements   of   General    Drawing  for    Mechanical 
Engineers.  By  C.  E.  Coolidge,  Assistant  Professor 
of  Machine  Design,  and  H.  L.  Freeman,  Instructor  in 
Machine  Design,  Sibley  College,  Cornell  University. 
Cloth,  oblong  4to.  Pages  50;  21  folding  plates.  New 
York,  N.  Y. :  John  Wiley  &  Sons,  Publishers.  Price. 

$2.00. 
Thls  work  embodies  a  complete  practical 
course  in  the  essentials  of  modern  con- 

ventional drafting  as  practiced  by  the 

general  profession  of  mechanical  en- 
gineering. The  book,  naturally,  follows 

closely  the  lines  of  work  covered  by  stu- 
dents attending  Sibley  College  of  Cor- 
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Learn  the  Violin 
It  is  a  sure  source  of  revenue, 
as  well  as  a  most 
desirable 
accomplishment    . 

FREE 
Instruction 

Hake  Money  Easy 
A  violin  perloniier  of  even 

(iiiiary  ability  has  at  cominand  a 
ready  source  ol  irioorat— «a.00  to  85.00 
an  evening  is  easily  obtained  with- 

out interference  with  one's  regular  daily  occupation,  and  in 
the  largercities  thousands  of  persons,  both  men  and  women, 
inaUe  their  livelihood  with  the  violin,  and  malie  splendid 
incomes. 

Free  Instruction  by  Hail 
■\Ve  have  been  nearly  a  year  arranging  a  plan  of  instruction 

by  which  each  student  can  have  the  benefit  of  instrui;tion 
from  experienced  and  competent  teachers. 

With  our  personal  letters  of  instruction  from  our  teachers 
and  illustrated  course  of  lessons,  tinger-board  chart  and 
hundred  page  book  containing  simple,  clear  and  concise 
instructions,  bea'itiful  exercises  and  tunes.we  are  enabled  to 
teach  and  interest  the  student  i  n  a  way  never  before  possible. 

Complete  Student's  Outfit 
Full  Coarse  Irflter  Iii-.t ruction,  Root  Orrl-estra  Violin,  Violin  Bow, 
■\  iulin  Case,  KitraSet  Hoot  Special  Sirines,  lloi  ofKosin,  Tunine 
ripe,  Kincer-lloard  t'liarl,  Kilra  llridRC,  l(M).Paee  luitruclion  Kook. 
We  furnish  the  above  oiitlit  for  your  use  in  learning,  and 

we  guarantee  that  you  will  learn  to  play  in  a  manner  satis- 
factory to  yourself  within  three  months.  For  full  particulars 

of  our  extraordinary  offer,  write  us- 
Illustrated  Catalog  of  Violins  from  ?3.7.t  up.  Guitars  and 

Musical  Merchandise  of  all  kinds  at  very  low  prices,  free 
on  request. 

E.  T.  ROOT  a  SONS,  Chicago 
Established.  1857 369  Wabash  Avenue 

This  Typewriter 
Saves  Money 

How  much  of  your  money  does  your  sten- 

ographer lose? 
Has  she  an  old-fashioned  "blind"  type- writer? 

Then  at  least  10  per  cent  of  her  time  is 
lost  in  finding  out  the  last  word  she  has 
written,  in  making  a  correction,  or  in  reeing 
if  she  has  spaced  or  punctuated  properl}'. 

If  you  have  ten  stenograpers  at  $12.00  per 
week  each,  your  weekly  pay  roll  will  be 

$120.00, 
Ten  per  cent  of  this  amount  is  $12.00. 

That's  what  you  lose  each  week  if  you 
employ  ten  stenographers — one  more  sten- 

ographer's salary. 
In  one  year  you  would  lose  about  $600.00. 
At  least  six  times  the  cost  of  one  Oliver 

Typewriter. Now  you  can  see  your  writing;  you  can  make 
any  necessary  corrections,  and  you  can  punctuate 
properly  on 

"TBe 

OLIVEt? 

T^peWri-tSr The  Standard  Visible  Writer 
And  each  user  of  every  Oliver  Typewriter  saves 

that  $600.00  each  year  when  he  employs  10  stenog- 
raphers or  S50.00  each  year  ifhe  employs  one  stenog- 

rapher— or  10  '•  of  his  own  time  which  is  more  val- 
uable than  an>^  stenographer's,  if  he  operates 

the  typewriter  himself. 
Because  the  Oliver  saves  10  per  cent  if  each 

operator's  time. And  this  feature  of  seeing  in  the  Oliver  is  second 
in  importance  to  the  mechanical  .excellence  of 

the  typewriter*. For  the  Oliver  is  the  simpHfied  typewriter*  skil- 
fully constructed  to  make  the  machine  strong 

and  durable. 
Write  for  booklet  explaining  the  time  and  labor 

saving  features  if  the  Oliver. 
Local  Agents  -No  other  typewriter  has  these 

sale  compelling  features.  You  can  make  big  money 
selling  the  Oliver.  We  pay  travellers  to  help  you 
make  money.  Certain  territory  now  vacant.  Write 
at  once  for  particulars.    Address 

THE    OLIVER    TYPEWRITER   CO. 
135  Wabash  Ave.,  Chicago,  111 

PRINCIPAL  FOREIGN  OFFICE— 75  Queen  Victoria  St.,  London. 
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?:rgl^i^'^  ADDING  MACHINE 
The  liicemwift  l)la«  oi  the  Locke  Adder  avolils  all  use  of  ooiu- 

nlkated  eostlv  uit-fhaiilKm.  Will  do  more  work  than  iii.i.hliies 

co-^tlntr  hundreds  <rf<U)llars.  Capaelt.v-lf.tU.'JTOW.  Prke  85.0()  and 

ilO.lw  prepaid  in  L-.S^   WrUfrforfree  bookleU    AGE.NTS  WANTKL). 

C.  E.  LOCKE  MFG.  COMPANY 

32  Walnut  Street,         -         Kensett,  Iowa 

"Buy  a    LocKe    Adder  to  Asjijt  your  "Brain. 

What  Is  Daus^  Tip-Top? 
TO  PROVE  ^^^fp^;;: 
is  the  best  and  simplest  device 

for  making  100  copies  from  pen 
written  and  50  copies  from 

typewritten  original,  we  will 
ship  complete  duplicator,  cap 

size,  without  deposit  on  ten  (10)  days'  triaL 

Price  $7.50  less  trade  discount  of       tfjjt  f\f\  -n^-f 
33 >i  per  cent  or   ^jpO.Uv^   IIC  L 

The  Felix  G.  L.  Daus  Duplicator  Co. 

Daus  Bmlding,  111  Jolm  Street,  New  York  City 

flDOitEmicatioD 
SI  .22 

"How  to  Illustrate" A  Self-Instructing  Book 
It  teaches  thoroughly  Drawing  and 

Illustrating  in  all  its  branches.  Price, 
postpaid,  cloth, $1.50;  Paper,«1.00.  Or  will 
send  16-page  descriptive  booklet  on  re- 

quest. BROWN  PUBLISHING  CO. 
lioom  ay;  lll  Hftb  A>enue,  Jiew  Vcrk 

DYNAMO    CASTINGS 
Punchings,  Castings,  Materials 

and  Blue  Prints 
for  the 

FranKlin  Dynamo 
Price,  $3.50  and  up 

Output  10  volts,  5  amperes.       Write  for  Circular  7. 

PARSELL  %  WEED 
129-131  W.  31st  St.  NEW  YORK  CITY 

LITERATURE-  (Continued ) 

nell  Univcr.sity,  luit  i.s  admirably  adapted 
to  the  needs  of  students  in  man- 

ual training:;;  schools,  trade  schools,  and 
technical  colleges  everywhere,  as  well  as 
of  the  amateur  draftsman  who  is  serving 
his  apj^renticcship. 

The  work  consists  of  two  parts — a  200- 
hour  Course  in  Drawing,  and  a  Manual; 
of  Drawing.  The  exercises  are  progres- 

sive, the  Course,  in  Drawing  being  di- 
vided into  five  grades,  through  which  the 

student  is  gradually  advanced  to  a  com- 
plete mastery  of  the  principles,  conven- 
tions, and  technic  essential  to  the  well- 

equipped  draftsman.  In  the  ̂ Manual  of 
Drawing,  a  standard  drafting-room  sys- 

tem, representative  of  the  best  practice 
of  manufacturing  concerns,  is  definitely 
formulated,  the  data  for  this  purpose 
having  been  acquired  from  130  of  the 
largest  concerns  in  the  United  States  in 
various  lines  of  business. 

Line-cuts  and  half-tone  illustrations  in 
abundance,  in  addition  to  the  folding 

plates  accompanying  the  Course  in  Draw- 
ing, add  to  the  clearness  of  the  text.  A 

pocket,  8  by  1 1  inches,  is  provided  in  the 
inside  of  the  back  cover,  for  holding  loose 
sketches  and  any  detached  material  that 
mav  be  in  use. 

How  to  Mix  Paints.  A  Simple  Treatise  Prepared  to 
Meet  the  Wants  of  the  Practical  Painter.  By  C. 
Godfrey.  Cloth,  l2mo.,  Illustrated.  Published  by 
The  Industrial  Publication  Company,  New  York,  N.  Y. 
Price,  50  cents. 

This  book  is  intended  for  those  who 
have  not  had  long  experience  in  mixing 
colors. 

Simple  and  clear  directions  are  given, 
so  that  by  a  little  practice  the  reader  may 
be  able  to  mix  the  various  tints  and 
shades.  Notes  are  also  given  about  use 
and  care  of  brushes,  hints  on  displaying 
colors  to  show  customers,  color  harmony, 
etc.  The  book  will  be  found  an  exceed- 

ingly handy  companion  for  both  amateur 
and  practical  painters.  A  complete  index 
enables  one  instantly  to  find  the  direc- 

tions for  mixing  any  tint  or  shade,  or  to 
know  if  the  color  can  be  had  in  dry 

powder  form  without  the  necessity  for mixing. 
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Three  Vehicles  on  One  Chassis 
RUNABOUT,     TOURING     CAR     AND     DELIVERY     WAGON 
Their  exceptional  serviceability  is  made  clear  by  the  voluntary  contributions  of  users  to  the  reading  pages  of 

the  Rambler  Magazine,  copy  of  which  will  be  sent  free  on  request. 

MODEL  G,  $750 

CAPACITY— 2  passengers. 

POWER  — 8  h.p.  ample  for  gradesup  to40  percent. 
SPEED— Variable  up  to  25  miles  per  hour. 
WHEEL  BASE- 81  inches. 
TIRES- Highest  grade  detachable,  28  inches  by  3 inches. 

FINISH— Rambler  carmine  and  polished  brass. 
EQUIPMENT  —  Rubber     mat.     drop     forged 
wrenches,  oilers,  pump,  repair    kit,    brass  oil 
side  lamps  and  brass  horn. 

Either  tonneau  or  delivery  watfon  top  can 
be  added  at  any  time  for  $100  extra. 

DELIVERY    WAGON,  $850 

CAPACITY— 2  passengers  and  2  cubical  yards  of 
carrying  space, 

POWER— 8  h.  p.,  ample  for  grades  up  to  40  per cent. 

SPEED— Variable  up  to  25  miles  per  hour. 

WHEEL  BASE -81  inches. 

TIRES-Highest  grade  detachable,  28  inches  by 
3  inches. 

FINISH— Rambler  carmine  and  polished  brass, 

EQUIPMENT  —  Rubber  mat,  drop  forged 
wrenches,  oilers,  pump,  repair  kit,  brass  oil 
side  lamps  and  brass  horn. 

Top  detachable  in  a  fe-w  moments. 

MODEL  H,  $850 

CAPACITY— 4  passengers. 
POWER— 8  h.  p.,  ample  for  grades  up  to  40  per cent. 

SPEED — Variable  up  to  25  miles  per  hour. 
WHEEL  BASE -81  inches. 
TIRES-Highest  grade  detachable,  28  inches  by 3  inches. 

FINISH— Rambler  carmine  and  polished  brass. 
EQUIPMENT  —  Rubber    mat,      drop     forged 
wrenches,  oilers,  pump,  repair  kit,  brass  oil  side 
lamps  and  brass  horn. 

Tonneau  detachable  in   a  fe'w  moments. 

For  those  who  wish  a  larger,  more  powerful  vehicle  with  the  convertible  features  of  Models  (1  and  H,  we  offer 
MODEL  K-2  which  eonsists  of  the  chassis  of  Surrev.  Tvpe  One,  our  leading  model,  and  a  detachable  tonneau  body 
similar  to  that  on  Model  K,  812.",(),  coiniiiete  with  brass  side,  tail  and  gas  headlight,  brass  horn,  drop  forged  wrenches, 
oilers,  pump  and  repair  kit.    Photographs  and  speclllcations  of  this  model  furnished  on  request. 

Thomas  B.  Jeffery   &   Company,  Kenosha,  Wisconsin 
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Now  Complete 

Modern  Practical 
ELECTRICITY 
Electricity  in  the  Service  of  Man.  A  Popular 

and  Practical  Treatise  on  the  Application  of 
Electricity  in  Modern  Life.  By  R.  MuUineux 

Walmsley,  D.  Sc,  F.  R.  S.  E.  In  4  volumes, 

quarto,  1200  pages,  1208  illustrations.  Cloth, 
$12.00  net. 

OPINIONS. 

Engineering  and  Mining  Journal  says: 

"This  is  the  most  complete  treatise  by  an  authorita- tive English  writer ;  the  four  volumes  are  handsomely 
illustrated  and  the  letterpress  is  clear  cut.  The  field 
of  applied  electricity  is  covered  in  detail ;  the  history 
and  principles  of  electric  science  nerve  as  an  introduc- 

tion to  the  technology  of  electricity,  the  scope  of  the 
treatise  being  such  that  both  are  fully  dealt  with. 
Ail  those  who  are  engaged  either  in  the  academic  or 
the  industrial  study  of  electricity  will  find  these 

Vplimies  of  great  value." 

American  Machinist  says: 

"Of  all  popular,  or  more  properly,  semi-popular treatises  on  electricity,  this  is  undoubtedly  the  most 

extensive  and  it  is  as  satisfactory  as  it  is  extensive." 

Engineering  Magazine  says: 

'It  ?s  scientifically  sound,  but  is  not  too  technical for  the  average  man,  and  it  covers  a  very  great  deal 

of  ground  in  an  effective  manner." 

Scientific  American  says: 

"Forms  one  of  the  most  popular,  yet  practical treatises  on  the  application  of  electricity  in  modem 
life  which  we  have  seen." 

Engineering  News  says: 

"The  book  may  be  pronounced  a  very  good  basis  for self  study  for  electrical  principles  ;  its  clearness  and 
logical  development  and  its  avoidance  of  difficult 
mathematics  contribute  largely  to  this  result." 

Complete  Work  Delivered  on  Payment  of  $1.00 

Use  this  coupon  in  ordering 

W.  T.  Keener  .&  Co.,  90  Wabash  Ave.,  Chicago. 
Please  enter  my  name  as  a  subscriber  to  WALM- 

SLEY'S  MODERN  PRACTICAL  ELECTRICITY, in  four  volumes,  price  S12.00.  I  enclose  one  dollar  with 
this  order  and  will  remit  to  you  one  dollar  each  month 
until  twelve  dollars  shall  have  been  paid.  Title  to  the 
books  to  remain  with  you  until  the  full  price  is  paid. 

T.  w.  4. 

Subscriber   

Street  Address  . 

City  and  State  . 

LITERATURE— (Continued) 

Radio  Activity.  By  Charles  R.  Stevens. 
Pages  108.  Cloth,  5  by  7  1-2  inches.  Published  by 
Broadway  Publishing  Company,  New  York,  N.  Y. 
Price  75  cents. 

Tins  BOOK,  as  its  title  implies,  treats  of 
the  laws  of  matter,  and  the  various  hy- 

potheses in  regard  to  the  nature  and  con- 
stitution of  matter.  The  latest  steps  to- 

wards the  solution  of  these  problems  have 
been  made  in  the  field  of  radiation;  and 
the  study  of  radial  energy  has  recently 
resulted  in  wonderful  progress  in  scien- 

tific knowledge.  The  discovery  of  X- 
rays  by  Professor  Rontgen,  was  the  start- 

ing point  in  the  re  en.  investigations  in 
radio-activity ;  and  the  later  discovery 
and  separation  of  radium  promises  to  be 
of  the  greatest  value  in  tracing  the  laws 
of  atomic  activity.  This  book  covers  the 
subjects  of  force,  permanence  of  matter, 
motion,  energy,  etc.,  and  is  written  in 
plain  language,  which  can  be  readily 
comprehended  by  the  lay  reader.  It  will 
be  found  of  value  to  all  students  of  na- 

ture in  giving  an  idea  of  the  constitution 
of  matter  and  the  causes  of  various  phe- 

nomena of  nature. 

CATALOGUES 

The      Norwalk      Iron      Works      Company, 
South  Norwalk,  Conn.    Folder  on  Air  Compressors. 

Tins  folder  treats  especially  of  air-com- 
pressors by  which  two  pressures  are  fui- 

nished  without  the  use  of  a  reducing 
valve.  In  most  establishments  there  is 
a  demand  for  air  of  different  pressures, 
the  higher  pressure  for  the  operation  of 
tools,  etc.,  and  the  lower  pressure  for 
cleaning,  painting,  and  similar  work. 
The  usual  plan  is  to  se  ure  the  lower 

pressure  by  throttling  down  the  high- 
pressure  air  to  the  required  amount ;  but 
this  method  is  inefficient,  as  the  power 
used  in  raising  the  air  pressure  from  the 
lower  to  the  higher  figure  is  of  course 
lost.  In  some  of  the  compressors  intro- 

duced by  this  companv,  what  is  known 

as  a  "skip  valve"  has  been  introduced, 
by  means  of  which  the  air  can  be  drawn 
out  of  the  compressor  at  two  pressures 

if  desired,  and  any  proportion  of  hieh- 
or  low-pressure  air  can  be  used.    Within 
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HOW  ONE  THING LEADS 
TO ANOTHER 

By  buyine  a  copy  of 
this  book  and  becornine 
familiar  with  the  art  of 

electricity  you  don't know  what  it  may  lead 
up  to. 
There  are  XX  chap- 

ters or  subjects  carry- 
iiic  you  from  the  funda- 

mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 

ful student  compre- 
hends the  complete  de- 

signing, care  and  opera- 
tion of  a  dynamo  or  a 

motor.  Each  subject  is 
carefully  written  and  to 
the  point.  After  a  stu- 

dent studies  a  subject, 
he  is  questioned  on  that 
subject  in  such  a  man- 

ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 

garding same.  A  DIC- 
TIONARY in  back  of 

book  will  enable  him  to 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  w^ell  as 
hundreds  of  others  in 
common  use.  All  re- 

quired tables  necessary 
in  the  study  are  in  it. 

From  our  paper,  The  Armature 
Winder,  issued  for  the  purpose  of 
advertising  our  facilities  for  repairing 
electrical  machinery,  originated  our 
book,  Practical  Electricity,  which 
has  proven  to  be  the  most  popular  book 
devoted  to  the  study  of  electricity ; 
12,000  copies  have  found  buyers,  and 
the  Fourth  Edition  is  now  ready.  Fron. 
I'ractical  Electricity  has  sprung  the 
manufacture  of  Dynamos  and  Motors. 

YOU  CAN 
DO  IT 

While  studying  elec- 
tricity from  our  book 

and  perfecting  your- 
self in  electrical  engi- 

neering, you  can  be 
engaged  in  the  sale 
of  our  dynamos  and 
motors  and  earning  a 

good  commission. 
Write  for  our  cata- 

logue and  proposition 
in  reference  to  how  to 

sell,  and  commission we  pay. 

Our  proposition  is  an 
ideal  one  for  any  man 
who  is  connected  with 

a  power  plant  or  central 
station;  the  people  to 

whom  you  furnish 
power  will,  in  most 
cases,  favor  you  if  you 
but  tell  them  you  are 

agent  for  a  good  ma- 
chine. 

Price  $2.00  per  copy. 
This  book  will  help  you  in  the 

study  of  electricity  as  no  other  book 
ever  has.  fl  The  otfer  we  make  of 
refunding  money  if  book  is  not  sat- 

isfactory upon  examination  is  AN 
UNUSUAL  ONE  in  connection 
with  the  sale  of  a  book.  But  we 
have  no  fear  of  its  return.  Your 
decision  will  be  what  thousands  of 
others'  have  been.  Money  would 
not  buy  it  if  it  could  not  be  dupli- 

cated. We  could  print  testimonials 
by  the  hundreds.  It  is  the  best  to 
order  and  be  your  own  judge  of  its 
merits. 

Cleveland 
Armature  Works 

CLEVELAND.  OHIO 
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For   $1.00 
-we  will  send  yovi  post  paid 

THE  LATEST  BOOK 
o  rv 

Electrical  Instruments 
and  Testing 

How  to  Use  the  Voltmeter,  Ammeter,  Galva- 
nometer,   Potentiometer,    Ohmmeter,   the 

Wheats  tone  Bridge  and   standard 
portable   testing   sets. 

BY 

NOR.MAN     H.     SCHNEIDER. 

Contains  a  complete 
cha-pter  on  testing 
with     the    Voltmeter 

230  Pages,  105  Illustrations.     12mo.  Cloth 

SPON    ^    CHAMBERLAIN 
Dep't  T.  W.,  Liberty  Bldg.     NEW   YORK 

AIR  BRUSH 

FOR  _ 
ART  WORK 
The  Air  Brush  Mfg.  Co. 

The  New  Art  Tool 
We  have  the  best  art  tool  in  use 

for  good  work.  Applies  color  by 
jet  of  air.  Saves  time  and  drudgery 
in  cleaning  up.  Will  send  descrip- 

tive Circulars  Free  on  request. 
Any  interested  in  fine  shading  or 
coloring  will  do  well  to  investigate. 

Write  at  once  to 
134  Nassau  St.,  Rocktord,  111.,  U.S.A. 

Half  a  Million and  over  of  thrifty, 

prosperoushomes  are 

guided  in  their  ac- tions by  the  principles  of  their  belief  and  the  doctrine 
it  teaches.  They  belong  to  that  most  numerous  of 

protestant  denominations^ The 

METHODISTS 
Their  favorite  church  org-an  is  always  welcome  and  wields  a 
mighty  Influence  among  them.  It  Is  the  messenger  of  those 
they  recognize  as  leaders  and  Instructors.  Their  money  Is  not 
wasted  In  folly  and  therefore  is  ever  ready  to  purchase  the 
necessities  and  comforts  of  Ufe.  The  following  are  most  popular 
among  them  and  reach 

5  0  3,0  00      WEEKLY 
Einvorth  Herald 
Clirlstian  Advocate 
AVestern  Christian  j^dvocate    ■ 
Northwest.  Christian  Advocate 
Central  Christian  Advocate 
Christllche  Apologete    -    -    .    . 
California  Christian  Advocate 

Chicago  and  Xew  York    8 
New  York 

-  Cincinnati 
-  -    Chicago 
Kansas  City 

-  Cincinnati 
San  Francisco 

Pacific  Christian  Advocate 
-  -  -  -  Portland 

Classmate  -  .  .  .  . 
New  York  and  Cincinnati 

Total   82.02    82.22    81.88 
Combination   2.30      2.00      1.75 

A.  E.  DUNN,  Adv.  Manager 
57  Washington  St.  150  Fifth  Avenue 

CHICAGO  NEW  YORK 

LITERATURE-  ( Continued ) 

the  capacity  of  the  machine,  any  quantity 
of  air  can  he  drawn  off  at  any  time  and 

the  speed  is  automatically  adjusted.  This 
is  an  entirely  new  method  and,  it  is 

claimed,  will  result  in  considerable  econ- 
omy when  different  pressures  of  air  are 

required. 

The  A.    H.    Andrews    Company,    Chicago,    111. 
Catalogue  on    Metal    Furniture.         Fifth    Edition. 

Paper,  8  by  6  1-2  inches. 
This  catalogue  describes  an  extensive 
line  of  metal  chairs,  tables,  stools,  etc., 
the  metal  work  of  which  is  constructed 

of  Bessemer  steel  spring  rods.  The  sup- 
ports for  this  furniture  are  twisted  and 

interwoven,  making  it  solid  and  sub- 
stantial. This  furniture  is  made  up  in  a 

large  variety  of  patterns  some  of  which 
are  adapted  to  dental  and  medical  work, 
piano  stools,  typewriter  tables,  chairs,  etc. 
It  is  claimed  that  this  style  of  furniture 
is  practically  indestructible ;  and  it  is 
built  so  that  it  can  be  taken  apart  and 

shipped  in  small  packages,  and  reassem- 
bled again  with  the  use  of  a  hammer  only. 

International    Acheson    Graphite     Company, 
Niagara  Falls,  N.  Y.     Catalogue  on  Graphite  Paint 
Paper  4  1-2  by  7  1-2  inches 

This  catalogue  treats  of  the  protection 

aft'orded  by  the  use  of  graphite  paint,  and 
the  resistance  and  durability  of  this  ma- 

terial. The  graphite  used  is  not  a  natural 

product,  but  an  artificially  produced  ma- 
terial made  in  the  electrical  furnace.  In 

the  process  of  manufacture,  involving  in- 
tense heat,  all  impurities  are  eliminated. 

The  catalogue  contains  a  brief  but  in- 
teresting account  of  the  method  by  which 

this  graphite  is  manufactured,  and  also 
contains  an  interesting  treatise  on  the 
subject  of  paints,  and  a  report  of  some 
tests  made  with  the  Acheson  graphite 

paint. 

Gilbert  &  Barker  Manufacturing  Company,  Spring- 
field, Mass.  How  best  to  Light  our  Country  Homes 

and  Resorts.    Pages  82.    Paper,  6  1-4  by  8  inches. 
Catalogue,   beautifully   illustrated   with 
half-tone  plates,  descriptive    of    the    gas 
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Thos.  G.  Grier*5  Book  of 
Wiring  Tables 

How  They  are  Made  and 
How  to  Use  Them. 

THE  book  is  one  whic
h 

every    Central   Station 
and     Street     Railway 

man.      Electrician      Student 
should  own. 

C  Size  of  book,  6^^  x  4^ 

inches.  Will  fit  the  pocket; 
has  rounded  corners;  is 

leather  bound;  has  one  hun- 
.dred  and  four  pages. 

CIt  is  of  great  sej^i^ice  to  Con- 
tractors and  to  anyone 

employed  in  electrical  work. 
C,  In  this  book  can  be  found 

the  best  answer  to  any  ques- 
tion on  wiring. 

C,  We  carry  the  book  in  stock. 

FLASH 

Price,  postage  prepaid, 
$1.00 

mf^ 
TJGHTS 
Can  be  Carried  in  the  Vest  PocKet 

Style  B 

THIS  Vest  Pocket   Light   is   not  a  toy.     It eives  instant   light.      No  chemicals,   oil, 
smoke    nor    odor.       No    heat,    matches, 

trouble  or  danger.       No  wires  to   go  wrong. 
Cannot  be  blown  out  by  the  wind.     Invaluable 
in  gas  works,  paint  factories,  mines,   oil  wells, 
paper  mills,  woodworking  factories,  etc.     Use- 

ful for  Miners,  Hunters,    Plumbers,    Railroad 
Employees,    Undertakers,    Sailors,     Soldiers, 
Travellers.    Watchmen.   Liquor  Dealers.  Phy- 

sicians. Policemen,  Machinists,  and,  in  fact, 
for  all  purposes  -where  a  litfht  is  instant- 

ly   required.      Endorsed    and    used    by   the 
Army    and    Navy    Departments    of    this    and 

foreign  countries.     Adopted  by  nearly  all  of  the  Police  and  De- 
tective Agencies  of  the  world. 

Style   B— Pressboard  Case               $1.00 
Style  A — Metal  Case  Covered  with  Leatherette    1.25 
Style  A— Special  — Vulcanized  Fibre  Case    1.50 

Extra  Batteries,  30  cts..  Extra  Bulbs,  35  cts. 

I 

THE  W.  G.  NAGEL  ELECTRIC  CO.,  TOLEDO,  OHIO 
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KOLESCH    &    COMPANY 
13«  Fulton  St. NEW  YORK 

f  o 

Surveying  Instruments 
Drawing  Materials 
Sun  Print  Outfits  and  Papers 

Catalogue         3 

SECOND-HAND 
MOTORS  D  YNAMOS 
We  carry  a  stock  of  700  Machines* 
All  finished  like  new  and   fully  guaran- 

teed. Low  prices  and  immediate  delivery. 
Guarantee  Electric  Co.,  Chicago 

THEjCAliCUMETER i^ 

6OLD  ONLY  ON  /TS  I 
t  MERITS  I 

A003    MUL1TIPI.IES   ETC. 

RAPID.  ACCURATE.  <[ 

SERVICEABLE.  SMALL.     "J 
PERFECT  CONSTRUCT/DN 

AUTOMATIC  CARRIER 
CORRECT  ADDITIONS  MAKE  EMPLOYEES 

m 
SERVICES    VALUABLE. 

WRITE  FOR  CATALOCUE  N9  II  /.ND  10  DAY  FREE  TRIAL 
THE  MORSE  &  WALSH  CO..  TRENTON.  N.J. 

Months  Free 
^^^^H  If  you  are  interested  in  any  kind  of  investment, 
^^^^^  Oil,  Mining,  Plantation,  Industrial,  Lands.  Stocks, 

Bonds.  Mortgages,  etc.,  send  us  your  name  and 

address  and  we  will  send  you  The  Investor's  Review  for  three months  free  of  charge.  A  journal  of  advice  for  investors. 
Gives  latest  and  most  reliable  information  concerning  new 
enterprises.  Knowledge  is  power.  Great  opportunities  come 
and  go.  Great  fakes  likewise.  Get  posted  before  investing 

Write  to-day.    1.^VEST0E•^!  EEVIEW,  laSO  «aff  Bidg.,  CHICAGO,  ILL 

INDUSTRIES 
  ARE   

OFF  E  R.  E  D 
LOCATIONS 

With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 

THE  ILLINOIS  CENTRAL  RAILROAD 

  .\ND    THE   

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 
Industrial  Commissioner, 

1  Park  Row.  Chicago.  111. 

LITERATURE- ( Continued ) 

machine  and  its  accessories.  It  also  sets 

forth  the  advanta.q'es  of  air  gas,  as  re- 
gards its  safety,  utility,  and  use. 

The  Derry-CoUard  Company,  New  York  City,  N.  Y. 
Books  and  Things.  Pages  15.  Paper,  4  by  8  1-2 inches. 

BooKLKT  describing  the  D.  C.  method  of 

sending  books  on  approval,  the  D.  C. 

Book  Club,  and  other  specialties.  The 

above  company  will  send  any  mechanical 

book  costing  a  dollar  or  more,  on  ap- 
proval, anywhere  in  North  America. 

The  L.  S.  Starrett  Company,  Athol,  Mass.    More 
Starrett  Tools.  Pages  16.  Paper,  5  1-.?  by  7  1-2  inches. 

Catalogue  Xo.  17,  Supplemext.  which 

contains  descriptions  and  illustrations  of 

key-seat  clamps,  tap  wrench,  new  desk 

rule,  new  universal  surface  gauge,  cut- 

nipper,  pocket  screw-drivers,  etc.,  as 
manufactured  by  the  above  company. 

The  Jeffrey  Manufacturing  Company,  Columbus, 
Ohio.     Bulletin  A.    Pages  8.     Paper,  6  by  9  inches. 

Illu.strated  Bulletin  giving  a  com- 
plete description  of  the  Scioto  Valley 

Traction  Company's  power  plant,  which 
is  situated  at  Reese's  Station,  Ohio.  The 
novel  method  of  distribution  of  coal  and 

ashes  in  this  plant  is  attracting  much  at- 
tention. 

Nernst  Lamp  Company,  Pittsburg,  Pa.    The  Nemst 
Lamp.    Pages  32.    Paper,  3  1-2  by  6  inches. 

Booklet  containing  descriptions,  illus- 
trations, and  price  lists  of  the  Nernst 

lamp,  which  is  a  comparatively  new  form 

of  incandescent  lamp.  The  distinguish- 
ing features  of  the  Nernst  lamp  are  its 

filament  or  glower,  and  the  means  for 

making  the  glower  conductive. 

Newhall  Chain  Forge  &  Iron  Company,  New  York, 
N.  Y.     Forgings  and  Castings,    Pages  32.    Paper, 
6  by  9  inches 

Catalogue^  illustrative  and  descriptive, 

of  the  different  kinds  of  chains  manufact- 

ured by  the  above  company.  Their 

chains  are  tested  to  United  States  Gov- 
ernment, American  Bureau  of  Shipping. 

Lloyd's  Association,  and  Bureau  Veritas 
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The  Best  American  Humor  Prpp 
^■\kir\    \ir\i   iitmcts     I  PROSE        'Over    500    Pages,     Beautifully    Printed.     |        I     II  11 

TWO    VOLUME-S     \        Verse  »  Bound  in  Satin  Cloth.  Gilt  Top.  in  a  Box     ■        ■     W  ̂ # 

WE  have  purchased  a  LIMITED  EDITION  of  the 

above  work,  containing  contributions  by  "Mr. 
Dooley,"  Mark  Twain,  George  Ade,  John  Kendrick  Bangs, 
George  V.  Hobart,  "Billie  Baxter,"  and  many  others,  and 
as  long  as  the  supply  lasts,  we  will  give  it  away  free  of 
charge,  postage    prepaid,  with    every  new   subscription  to 

THE  HOUSE 
BEAUTIFUL 

The  only  Magazine  in  America  devoted  to  simplicity, 
economy,  and  appropriateness  in  Home  Decoration  and 
Furnishing.     Now  in  its  ninth  year.    Regular  departments  on 

COLLECTORS'  INTERESTS  HOUSEHOLD   HELPS 
HOME  ECONOMICS  THE  FLOWER  BEAUTIFUL 

PLANNING  THE  HOME  ARTS  AND   CRAFTS 

THE   POOR  TASTE   OF  THE   RICH 
A  Series  Showing  Wherein  Taste  Goes  Farther  Than  Money 

Its  teachings  have  saved  costly  furnishings  from  being  vulgar; 
and,  on  the  other  hand,  thousands  of  inexpensive  houses  are 

exquisite  examples  of  superb  taste  from  its  advice.  It  pre- 
sents its  information  interestingly  and  in  a  very  plain,  prac- 

tical way.    Everything  is  illustrated. 

To  have  you  test  its  value,  u'c  will  send  it  to  you  for  I2  months,  including 
the  big  April  COUNTRY  HOUSE  NUMBER  and  the  two  volumes  of 

AMERICAN  HUMOR  (regular  price  $2.50),  all  for  ;g2.oo,  the  cost  of  the 

Magazine  alone.  Sample  copy  loc.  This  offer  is  limited.  Don't  delay. Enclose  ̂ 2.00  and  address 

The  House  Beautiful,  %'*  11  Eldredge  Ct.,  Chicago 
Mention  The  Technical  World. 
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The  New  Collar 
The  Corliss-Coon  Varsity 
is  our  latest  creation  in  collar  styles. 
The  easy,  graceful  lines  suggest  at 

once  both  style  and  comfort,- — in 

keeping  with  the  young  man's  ideas, 
yet  suited  to  requirements  of  both 
old  and  young.  There  is  plenty  of  tie 

space  for  any  sort  of  cravat,  adapt- 
ing it  to  many  occasions  and  all 

seasons.  It's  just  the  clean-cut, 
dressy,  negligee  collar  that'  men have  wished  for. 

Made  the  Corliss-Coon  way  —  full 
four-ply  strength,  with  heavy  interlining 
cut  away  at  the  ends  of  the  folding  line, 
to  make  them  fold  more  times  without 
breaking.  Mark  your  collars  each  time 
they  go  to  the  laundry  and  find  out  how 
many  more  times. 

Ask  the  best  dealers  for  Corliss-Coon 
collars.  They  have  them  or  can  get  any 
style  you  desire  in  our  make.  If  you  are 
not  willingly  supplied,  send  your  order  to 
us  with  retail  price,  (2  for  25c)  stating 
style  and  size  desired.     Quarter  Sizes. 

Write  for  the  book,  "Better  Collars," It  shows  the  styles  and  tells  why  better 
collars. 

Corliss,  Coon  &  Co. 
19  G  Street,  Troy,  N.  Y. 

LITERATURE— (Concluded^ 

requirements. 

pacity  is  600,000  pounds 
The  testing  machine  ca- 

The  Frederick  Post  Company,  New  York  City, 
N.  Y.  Post's  Extra  Waterproof  Drawing  Inks 
Pages  8.    Paper,  4  by  7  inches. 

r)OOKLi-:T  of  information  regarding  the 
chemical  composition  and  durability  of 

Post's  drawing  inks. 

Stately  Verse 

TF  Mary  goes  far  out  to  sea, 
■■•    By  wayward  breezes   fanned, 

I'd  like  to  know — can  you  tell  me? — 
Just  where  would  Maryland. 

If  Tenny  went  high  up  in  air 

And  looked  o'er  land  and  lea, 
Looked  here  and  there  and  everywhere, 

Pray,  what  would  Tennessee? 

I  looked  out  of  the  window,  and 
Saw  Orry  on  the  lawn ; 

He's  not  there  now,  and  who  can  tell 
Just  where  has  Oregon? 

Two  girls  were  quarreling  one  day 
With  garden  tools,  and  so 

I  said,  "My-  dears,  let  Mary  rake, 

And  just  let  Idaho." 
A  friend  of  mine  lived  in  a  flat 
With  half  a  dozen  boys; 

When  he  fell  ill,  I  asked  him  why, 

He  said  :     "I'm  Illinois." 

An  English  lady  had  a  steed. 

She  called  him  'Ighland  Bay. 
She  rode  for  exercise,  and  thus 
Rhode  Island  every  day. 

—Life. 

Clear  as  Mud 

"I  WAS  going  over  Westminster  Bridge 
the  other  day,  and  I  met  Patsy  Hewins. 

'Hewins,'  says  I,  'how  are  ye?'  'Purty 

well,  thank  ye.  Donnelly,'  says  he.  'Don- 
nelly ?'  says  I ;  'that's  not  my  name.' 

'Sure  an'  mine  isn't  Hewins,'  says  he. 

An'  so  we  looked  at  each  other  again,  an' 
faith  it  turned  out  to  be  neither  of  us." 

Mention  The  Technical  World 
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FINAL  OPPORTUNITY TO  SECURE 

$1,200  a  Year  for  Life 
By  Small  Monthly  Payments 

"Wc  offer  yoii,  no^.  tlio  last  chance  yon  v:U\  over  have  to  join  aninvostnient.-wliiohhasheen 
so  popular  with  the  reaclers  of  this  iiiagazinu  that  all  Iho  shares  have  l)»-iii  uow  taken  except  the 
tiiial  allotniiMit.  ,  ,   ̂   ^      ,     ̂ . 

Ki'inciiiliti-,  there  am  only  6.000  shares  all  tofrethcr  in  this  Mutual  Kublier  Production 
Company,  ami  only  a  lew  hundred  of  them  remaiu.  When  these  are  jfone  The  sale  must  be 

periuan('ntly  close'd.  Heries  A,  15.  C,  1),  E.  F  and  Cf  have  b  en  closed,  and  Series  H,  the  LAST 
AND  FlX^VLi  ONE, -which  ̂ Ye  are  now  offering, -will  at  the  present  rate  of  sale  be  quickly 

Every  series  of  these  shares  has  been  over-subscribed,  and  the  number  of  shares  in  the 
final  series  is  so  limited  that  many  people -win  necessarily  be  disappointed.  We  reserve  the 
light  to  pro-rate  or  to  r<ieet  applications  when  over-subscribed. 

If  you  have  been  jiioerastinating— if  you  have  been  putting  it  off  "until  to-morroM-,"  or 
"untilnext  week,"  it  behooves  you  now  to 

SECURE  YOUR  SHARES  AT  ONCE 
ThelMutual  Rnbber  Production  Company  is  divided  into  only  6.000  shares,  each  one 

represenlinsc  an  undivided  Interest  eiiuivalent  to  an  acre  in  our  great  commercial  rubber 
orchard.  These  6,000  acres  are  in  Soutliern  Mexico— the  finest  rulibcr  land  in  all  the  world. 
In  this  orchard  we  are  chantang  the  production  of  crude  rubber  from  tlie  uncertain  method 

heretofore  eniployed— that  of  reckless  and  destructive  tapping  by  improvident  natives— to 
the  most  solid  and  permanent  basis  known  to  modern  seientilic  loresTry,  and  under  Anglo- 
Saxon  supervi-iou.  ^■o  Industry  ever  underwent  so  radical  a  devi  Uipmeiit  as  we  are  now 
emra-'ed  in,  without  niakinginimeusely  wealthy  all  those  interested  in  tlie  change.  The  enor- 

mous fortunes  made  in  the  past,  by  gathering  crude  rubber  from  vir.gin  trees  scattered  here 
and  there  in  the  tropical  jungle  are  as  nothing  compared  to  the  sure  and  permanent  incomes 
to  be  derived  from  this  new  industry.  . ,  j.      ■ 

No  largo  cash  down  payment  is  reqiiii-efl  to  secure  these  shares,  as  they  are  paid  for  in 

small  monthly  installments,  as  the  work  of  development  progresses.  For  s^'20,  as  the  first 
monthly  paj-meut,  you  can  secure  five  shares.  Then  you  pay  9f-20  a  month  for  23  more 
months,  then  $10  a  month  for  a  limited  period,  until  yoii  have  paid  $l.r)00.  the  full  pi  ice  tor 

five  shares  (.*::00  each  in  the  present  series),  Btit,  meantime,  you  wid  have  received  diyi- 
dends  amonntinsr  to  .■t^l.O.'jO,  or  .-f-JlO  per  share,  so  that  the  actual  net  cost  of  the  five  shares  in 
this  remarkably  safe  and  profitable  investment  will  be  only$4.50of  your  own  money,  or  ij;;)0 
per  share.  Then,  from  the  maturity  period  onward,  your  five  shares,  or  acres,  wiU  yield  you 
or  your  heirs  *1,200  a  year  for  more  years  than  you  can  possibly  live.  _   . 

Early  dividends  are  provided  by  "tapping  to  death"  400  of  the  600  trees  we  originally 
plant  to  each  acre,  and  the  200  trees  remaining  for  permanent  yield  will  produce  ev<>iy  year 
at  least  two  pounds  of  inibber  each,  at  a  net  profit  of  60  cents  a  pound.  These  statistics  are 

vouched  for  by  the  Government  reports  of  the  United  States  and  Great  Britain— the  most reliable  sources  of  infonnation  in  the  world.  ^.     .  *  m-i  oaa  « 
This  means,  on  your  five-share  investment,  a  permanent  and  certain  income  ot  !*>i,juu  a 

yeai-,  or  if2,loO  a  year  on  10  shares.  Or  better  still,  25  shares  will  yield  you  sfiO.OOO  a  year. A  single  share  can  be  secured  on  the  same  advantaireous  basis.  ,    «        , 

Nosuchopportunity  as  this  to  secui'e  a  permanent  annual  mcome  has  ever  before  been 
offered  to  people  ot  moderate  means. 

Our  Final  Offer— Your  Last  Opportunity 
If  vou  do  Tint  prnmptly  take  ad\-antap:e  of  this  remarkable  final  offer,  you  will  be  too  late  to  shxrc  the  profits 

enjoyed  by  tlie  hundreds  of  fortunate  shareholders  scattered  throughout  the  country,  i'robably  sonic  one  of  the
m 

is  your  Kood  friend  or  acquaintance.  t    1 1    .t.     .-.i. 

Every  possible  safeguard  surrounds  this  investment.  The  State  Street  Trust  Co.  of  Boston  holds  the  tit  e 

to  our  property  in  Mexico  as  trustee.  We  a:;ree  to  deposit  v  ith  them  tlie  money  paia  in  for  sliares,  and  \ve  hie 

v.ith  them  sworn  statements  as  to  the  development  of  the  property.  This  company  also  acts  as  registrar  ot  our 

stock  You  are  fully  protected  from  loss  in  case  of  death  or  in  case  of  lapse  of  payment,  and  we  grant  you  a  sus- 

pension of  payments  for  go  days  any  time  you  may  wish.  Furthermore.we  agree  to  loan  you  money  on  your  sliares 

We  can  prove  to  you  that  the  five  shares  in  this  investment,  paid  for  in  small  monthly  installmcnts.wil
l  bnnfj 

M\&t\ial  Rtibber  Prod\ictioi\  Company 
116    MilK   Street,   Boston,   Mass. 
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Locations  for  Industries 
Erie  Railroad  System 

Chicago  to  Ne-w  York 

The  Erie  Railroad  System's  Industrial  Depart- 
ment has  all  the  territory  traversed  by  the  railroad 

districted  in  relation  to  resources,  markets  and  ad- 
vantages for  manufacturing,  and  can  advise  with 

manufacturers  of  specific  products  as  to  suitable 
locations,  furnishing  thera  with  current  information 
of  a  comprehensive  nature,  dealing  with  the  project 
in  its  full  relation  to  manufacture  and  commerce. 

The  Erie  is  one  of  the  greatest  of  trunk  lines.  Its 
own  rails  connect  the  two  largest  cities  of  America. 
Every  section  of  the  System  has  its  particular  merits. 
It  has  great  general  and  coal,  oil  and  natural  gas 
resources. 

It  is  important  in  this  age  of  modern  facilities  for 
manufacturers  to  locate  where  they  can  obtain  side 
tracks  so  as  to  receive  from  and  ship  directly  into 
cars  at  the  factor3^  Information  can  be  promptly 
furnished  in  this  connection  about  every  point  on 
the  system  between  Chicago  and  New  York. 

^lanufacturers'  inquiries  as  to  locations  are  treated 
in  strict  confidence  and  absolutely  reliable  informa- 

tion, so  as  to  promote  permanent  traffic,  is  furnished. 
Address 

LUIS  JACKSON 
Industrial  Commissioner 
Erie  Railroad    Company 

21  Cortlandt  Street.  New  York 

MAGNIFICENT 
WATER   POWER 
r     o     P^        jr     A     L     E, 

which  will  develop  ten  thousand 
horse-power  With  this  is  included 
200  acres  at  dam  site  and  300  acres 
at  power  site.  The  property  should 
be  developed  in  connection  with 
the  generation  of  electricity  for 
power,  as  we  have  application  from 
numerous  industries  for  site  when 
developments  are  assured.  There 
are  also  a  number  of  towns  within 
a  radius  of  thirty  miles  ready  to 
contract  for  both  light  and  power. 

PAPER  AND  PULP  MILL 
One  hundred  million  cords  of  pulp 
wood  are  tributary,  extending  up 
the  river  for  a  distance  of  thirt}' 
miles,  and  commanding  as  well  a 
territory  of  several  hundred  miles 

connected  by  rail.  Foi  engineer's 
report  and  detailed  data  address, 

J.  W.  WHITE.  General  Industrial  Agent 
Portsmouth,  Virginia. 

SEABOARD    AIR.    LINE    RAILWAY 

EMPLOYMENT 
DEPARTMENT 

v^ 

0 
'  TO  EMPLOYERS— The  Technical  World  offers  its 
services  in  bringing  employers  of  skilled  labor  into  com- 

munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  i.s  to  the  quali- 

fications necessary. 

SITUATIONS  VACANT 

Wanted — For  Textile  plant  in  New  York 
State,  young  man  to  take  charge  of  Steam  and 
Water-power  plant.  IMust  be  experienced  ma- 

chinist and  have  technical  kiiow'ledge  of  steam 
and  mechanics.  Would  give  preference  to  man 
having  had  practical  experience  in  Woolen, 
Worsted,  or  Cotton  Cloth  mill.  Address  The 
Technical  World,  No.  338. 

^* 

W\\NTED — Traveling  salesman  calling  upon 
electrical  trade  and  Electric  Street  Railway 

Cos.,  to  handle  our  goods  as  a  side  line.  Lib- 
eral commission.  Address  Sills-Eddy  Mica 

Co.,  Newark,  N.  J. 

^* 

Wanted — The  application  of  every  compe- 
tent technical  man  desirous  of  securing  a  po- 

sition or  bettering  his  present  one,  is  wanted 

at  once.  W^e  are  constantly  searching  for  high- 
class  vacancies,  and  always  have  from  100  to 

300  places  open  for  the  highest-grade  men. 
Write  to-day.  The  Engineering  Agency,  1218 
]\Ionadnock  Bldg.,  Chicago,  111. 

SITUATIONS  WANTED 

Wanted — .\  student  of  the  American  School 
of  Correspondence  wants  a  position  wath  a 
Surveyor  or  Engineering  Corps,  where  he  can 
gain  a  knowledge  of  instruinents  and  practical 
work.  Locality  preferred.  Northwestern  States. 
Address  The  Technical  World,  No.  332. 

^* 

Wanted — Position  as  Helper  in  electric  light 
plant  or  power  house  is  wanted  by  a  student  of 
the  American  School  of  Correspondence.  Ad- 

dress The  Technical  World,  No.  32>i- 

^• 

W.ANTED — Position  by  young  man  of  experi- 
ence in  mechanical  lines  in  an  Electrical  plant 

where  technical  training  will  receive  recogni- 
tion. References.  Address  The  Technical 

World,  No.  32,^. 

^* 

Wanted — A  graduate  of  the  American 
School  in  Mechanical  Engineering,  with  prac- 
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That  healthful   region  where  the  air  is  mellowed  into  genial   warmth   by- 
mountain  and  sea,  where  fertile  acres  yield  rich  returns  to  thrift,  where  great 
ranches  are  being  cut  into  small  farms,  where  business  is  good,  crops  are  sure 

and  capital  finds  profitable  investment.      One-way  Colonist  tickets  ̂ 33  from 
Chicago,  on  sale  daily  until  May  15,  via  the 

Chicago,  Union  Pacific  and  Nortli- Western  Line Correspondingly  low  rates  from  all  points.     Choice  of  routes.     Fast  trains.     Daily 
and  personally  conducted  excursions.    Double  berth  in  Pullman  Tourist  Sleeping 
Cars  only  $7  through  to  San  Francisco,  Los  Angeles  and  Portland  without  change 

If  you  want  to  know  how  to  go,  how  long  it  takes,  and  how^ 
much  it  costs,  with  facts  about  resources  and  climate,  send  ' 
four  cents  in  stamps  for  booklets,  maps  and  full  information. 

Reference  Boohs  Worth  Having 

PRINCIPLES  OF  PLANNING,  by  Percy  L.  Marks.  Architect. 
 A  work  for  the  use  of 

Architrcte  and  others.  Second  edition,  just  published,  revised  and  
enlarged,  containing  150 

pllns  of  various  types  of  buildings.  Chiefly  of  works  by  em
inent  modern  architects. 

Large.  8vo.  cloth,  price  net,  $3.50.  ...  .  _^„    <:...r.n.  v     i 

HEATING  BY  HOT  WATER-.  VENTILATION  AND  WAT
ER  SUPPLY,  by 

Walter  Jone"  ME  Treating  on  the  heating  of  public,  private  and  ho
rticultural  build- 

ings by  the  bi|h  pressure  and  low  pressure  systems.  Third  edition,  just  p
ublished.  142  lUus., 

cloth,  8vo.,  price  net,  $3.00.  ^^   ..„  ̂       „   ., ,.        t-      • 

mCTIONARY   OF   TER-MS    VSED   IN  ARCHITECTUR-E.   
 Building.  Engineenng, 

Numerous  illustrations.     Price,  $2.00.  ,.    ,  ,    ,, 

AfTiirsTICS  OF  PUBLIC  BUILDINGS.    The  Laws  of  Sound  as
  appied  to  the  arrange- 

^^°men?of  buiS^gs      By  PROP.  T.  ROGER  SMITH.  F.  R.  L  B.  A.     New  edi
tion,  with  numerous 

illustrations.    Price,  60  Cents.  ,    .       .  -       a     u-^     f„,o 

PERSPECTIVE    FOR-    BEGINNERS.      For   Students
    and  Amateurs   in    Architecture, 

Painting,  etc.    By  C.  PvNE.    Price.  80  Cents. 
 . 

oD  */— ri<-Ai    TiiMi  niNfi  CONSTR-UCTION.    By  John  Parnell  Allen.    A  book  of 

'^'^^rfflrlnct^or^pYr^on'^VJSg^^inl.IiS^^^^^  edition,  revised  and  enlarged,  containing over  1.000  illustrations.    Cloth.     Price  net.  *3.iJS. 

S-end    for     Catalogue     of   A  r  c  h  it  e  ci  ur  a
l    -B  o  o  Ks . 

le   of  ATchiiecis    and    -Builders   Maga
zine 

and  JS a m  p 

Published  Monthly,  $2.00  Foreign  Subscriptions,  $5.00 

W.  T.  COMSTOCR,  Publisher,    23  Warren  Street,  NEW  
YORK 
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THE  CHICAGO  <S:  AL,TON 

runs  the  largest  passenger  engines 
in  the  world 

They  keep  the  trains  on  time 
Between  Chicago, 

Si,  Louis, 
Kansas  City  and 
Peoria 

Geo.  J.  Charlton,  General  Passenger  Agent 
CHICAGO,  ILL. 

/fetif  VorK.   City  Hotel 

THE  VENDOME 
Broadway,  Corner  41st  Street,  New  YorK 

Firsl-clajj 
Hotel 
at 
Moderate 
Tricej 

ABSOLUTELY 
FIREPROOF 

350  'Rooms 
200   "Bathroomj 

Within  two  blocks  are 
located  15  of  the  most 
prominent  theatres. 

Two  minutes'  walk  from  the  shopping  district  and 
New  York's  finest  stores. 

Times  Square  subway  station,  one  block  away. 
Seven  minutes  from  City  Hall  and  lower  Broadway. 

L.  L.  TODD,  Proprietor. 
Associated  In  management  with  Mr.  Todd: 

Messrs.  M.  J.  Crawford  E.  Sanford  Crowell 
and  F.  C.  Gruen 

EMPLOYMENT  DEPARTMENT-(Concluded) 

tical  experience,  wants  to  take  charge  of  an 
exhibit  at  the  Portland  Exposition,  or  engage 
in  some  kind  of  engineering  work  on  the  Pa- 

cific Coast.  Address  The  Technical  World, No.  237- 

^^ 
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Wa.n'ted — A  student  in  Electrical  Engineer- 
ing desires  a  position  as  Oiler  or  Helper  in 

electric  light  plant  or  power  house.  Has  had 
experience  with  traction  engine.  References. 

Address  The  Technical  ll'orld,  No.  334. 

^* 

A\'axted — Position  as  Draftsman  or  Fore- 
man is  wanted  by  a  man  experienced  in  rig- 
ging, drawing,  and  construction  work.  Ad- 
dress The  Technical  JVorld,  No.  335. 

FOR  SALE 

Platixum  prints  from  original  negatives. 

Duplicates  of  reproductions  used  in  the  "His- 
torical pages"  of  The  Technical  World  can 

be  obtained  b}'  addressing  Room  401,  170  Sum- 
mer St.,  Boston,  ̂ lass.     Price  list  on  request. 

JEFFREY  MACHINERY 

For  Mines,  Mills  and  Factories .  Descriptive  Catalog  Free 

THE  JEFFREY  MANUFACTURING  CO. 
COLUMBUS,  OmO,  U.  S.  A. 

Mention  The  Technical  World. 
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APRIL  30 
To  give  some  idea  of  the  sim- 

plicity, the  thoroughness  and  the 

practical  character  of  our  work, 

and  the  immediate  benefits 

to  be  gained  from  a  correspond- 
ence course  in  the  American 

School  of  Correspondence,  we 

have  compiled  from  the  text- 

books in  our  Electrical  Engineer- 

ing course  a 

CYCLOPEDIA  OF  APPLIED  ELECTRICITY 2,500  sets  -."Id   liefdrp  the  boots 
A  rrartica!   Guide  for  Fleclricians,  Statiuuarj-  Engineers,  .fleolianics,  Ei 

iidv  for  delii 
(I  All  I'ersons  Inlcresled  In  Eleetridlr. 

Bound  In  %  Red  Morocco.       ver  2,000  full  pane  plates,  dla 

Written  by  
" 

InVde7'to"i;ring  to  the  attention  o£  those  interested  in  electricity  the  character  of
  our  Instruction  ̂ ve  make  the  tollowlnc 

Five  Tolumei 
grams,  tables,  formate,  etc, 
of  test  quest 

500Pages-Fully  inde.^ze^of^uuj^^  -Uh  a  carefully  prepared  Ust 

SPECIAL   INTRODUCTORY  OFFER 

$1.00 
On  Approval 
{Rjcprejj  "Prepaid) 

We  Dillon  receipt  of  f  1.00  send  these  books  to  your  h°me  for  examlnat^o.^  e^ Look  them  over  and  examine  them  at  your  leisure.  It  satisfied  send  '  s  »;'•«""  ̂ ^"f*-«^  l'^^ 
mMUtU  for  eight  months  thereafter.  Otherwise  noV7,",t?  V  t,T.  ,1  .  i  R.n  Kn^'  eeJln  "?..ur"e 
send  shipplny:  directions.  Should  you  decide  before  October  1st  t  'l^,;  •''''''  ;'''r"''^^,';r^ 
m  the  American  School  of  C.rrespondence  you  «il  be  allowed  full  n  d  t  f  r  «  '''■'•  n';',;'/;,^/,;'f 
(  vilonedia  Our  sole  ol)jprt  in  polilishinc  these  liooks  is  to  n.terest  the  pulilic  r.

  our  correspond,  nee  e.urses. 

liv  tnroUiut-  in  a  rn>,,!se  before  (>,  lol,er  first  you  can  get  this  valuable  (  jelopedla,  regular
  price  ,.!0.0(),  free 

of  cost.       .NOTE— This  special  offer  «ill  be  Ijually 

WITHDRAWN     APRIL    30 
SOME  OF  THE  WR.ITER.S 

PROK.  F.  B.  rROCKEIt,  head  of  Department  of  Electrical  En- 
Kineerinfe',  Coliuubla  fnlrersity. 

PROF.  WILLIAH  ESTY,  head  of  the  Department  of  Electrical 
Euglneerliifc',  Lehigh  Cnlverslty. 

H.  C.  crsniXG,  Jr.,  Wiring  Expert  and  Consulting  Engineer. 
PROF.  fiEORCE  C.  SCIIAAD,  University  of  Wisconsin. 

J.  R.  TRAVATH,  Western  Editor  of  the  Street  Railway  Journal. 

WILLIAM  BOYllER,  Division  Engineer,  N.  Y.  and  X.  J.  Tele- 
phone Company. 

CHAS.  THOM,  Chief  of  Quadruplex  Dept.  Western  Union 
Telegraph  Co. 

PROK.  LOIIS  UERR,  Massachusetts  Institute  of  Technology. 

PEUrV  II.  THOMAS,  Chief  Electrician,  Cooper-Hewitt  Co., 
Xew  York  City. 

A.  FREDERICK  COLLINS,  Author  of  "Wireless  Telegraphy." 

Wm.  a.  GnrXD.  84  Wabash  Ave.,  Chicago,  111.,  says: 
"I  am  greatly  pleased  with  the  set.  It  is  very  com- 

prehensive, written  in  a  clearmarmer,  being  readily 
understood.  The  tvpe  large  and  the  illustrations 
are  the  finest  1  have  seen.  No  progressive  engineer 
should  be  without  the  set." 

E.  T.  P^RPKE.  Consulting  Engineer,  Boston,  Mass., 
says:  "I  am  satisfied  of  the  full  value  of  the  books 
even  at  the  regular  price  of  *;iO.OO.  The  practical 
way  in  which  all  subjects  are  treated  makes  the  set 
of  particular  value  to  those  lacking  technical training. 

W.  H.  Floyd,  Jr.,  City  Engineer,  St.  Joseph,  Mo., 
says-  "I  am  very  much  pleased  with  the  -Cyclo- 

pedia of  Applied  Electricity.'  1  feel  sure  that  1 
shall  derive  much  profitable  information  from  it 
and  that  it  will  prove  a  valuable  acquisition  to  my 

Ubraiy." 

PARTIAL  TABLE  OF  CONTENTS 
P\RT  I.-Statlc  and  Dvnamic  KlctPl.-ity-Trlinary  liatteries-O

hm-s 
Law-Wir  Calculations- Klcitrlcal  Measurements -W  Irlng  lor 
Ll-ht  and  Power- Electric  Tckgrai.h.  including  Wireless  anu 

Telautograph— Disulators— Electric  Welding. 

PART  II  —Theory  of  Dvnamo-Electric  Machinery— Deslpm  and  Con- 

struction of  DVnam.Js  and  Motors-Types  of  Machines-Motors  In 
Machine  Shops— Storage  Batteries,  Including  Theory,  Management and  Types. 

PART  Ill.-Incandeseent  and  Arc  LIghtlng-ElectrIc Railways,  includ-
 

ing Car  Wiring,  Line  Construction,  Thlnl  llail  and  Multiple  I  nit 

Svstems-Management  of  Dynamo-Electric  .Marhinery-t  entn.
l 

Station  Work,  Including  Boilers,  Englnesand  Electrical  Machine
ry. 

PART  IV.— Theory  of  Alternating  Currents— Construction,  Types  and 

Operathm  of  Alternators,  Transformers,  Induction  Motors,  Syii- 
clironous  Motors  and  Rotary  Converters— Power  TransmiBSlon— Hewitt  Mercury  Vapor  Converter. 

PART  Y  — The  Telephone— Instruments— Line  Construction— Switch-
 

hoards— Exchanges— Operation  and  Maintenance— Common  Battery 

System-Automatic  Telephone— Wireless  Telephony. 

COUPON-CUT  OUT  AND  MAIL  TO 

American  School  of  Correspondence.  Chicago.  Illinois 

(Gentlemen  ^-Enclosed  find  81.00  for  which  Vleasesend  inc.  express  pre
- 

the  Cyclopedia 

Name    

St.  and  No. 

City   

200  page  Bulletin  ^^^ng^j..  mforn«.,1on^,n^gard^to  ..^ 

AMERICAN      SCHOOL      OF     COR
RESPONDENCE 

at  Armour  Institute  of  Technology.  Chicago.  III. 

Mechanical,  Steam,  and  Civil  Engineering, 
ent  on  re«iuest. 
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LETTERS 
and  LETTERING 
is    "The    Book    on    the    Subject" 

SPLENDID  book  of  2;U  pages  by 
Frank  Chouteau  Brown.  Lav- 

ishly illustrated  with  complete 
and  varied  collection  of  alpha- 

bets of  Standard  and  Modern 
Forms.  An  invaluable  treatise  specially 
designed    to    meet    the    practical  needs  of 

Every  Draughtsman 
interested    in    finished    and    workmanlike 
lettering  of  drawings.     Size  of  volume  6x8|. 

"A  $5.00  book  in  everything  but 
price."  Special  offer  to  readers of  Technical  World  sent  prepaid 
for  $2.00  (money  gladly  refunded  1 

Illustrated  Folder  on  Request 

BATES  ^  GUILD  CO. 
42  CHAUNCEY  ST.,  BOSTON,  MASS. 

Your  Best  Work 

If  you  mean  to  do  your  best, 

don't  be  handicapped  by  inferior 
things  to  work  with. 

Use  Devoe  draughtsmen's  supplies 
and  be  sure  of  your  quality. 

Oil  and  water  colors;  pencils;  draw- 

ing instruments;  inks;  boards — 

everything  you  need  can  be  had 

of  Devoe  quality. 

Ask  your  dealer  or  send  direct 
to  us. 

To    Everybody 
WARNING! 
A  copartnership  has  just  been  formed  be- 

tween B.  Munchausen  and  John  Ananias. 
We  propose  to  tell  the  American  people  a 

few  things  they  have  been  aware  of  for  some 
time. 

If  this  shall  influence  them  to  buy  and  sell 
some  of  our  gilt-edged  insecurities,  we  shall 
not  have  lived  in  vain. 

We  are  going  to  make  some  terrible  state- 
ments.   This  is  one  of  them. 

Six  months  ago  we  discovered  that  we  were 
stuck  on  ourselves.  Last  week  some  malicious 
liar,  whose  name  will  be  divulged  later  on, 
spread  the  awful  news  that  we  were  telling  the 
truth. 

If  j-ou'll  stop  and  think  for  a  moment,  you'll see  what  this  means  to  us. 

Yesterday  President  Roosevelt,  all  the  mem- 
bers of  the  Cabinet,  and  all  the  crowned  heads 

of  Europe  got  down  on  their  knees  to  us  and 
begged  and  prayed  us  to  stop.  But  we  gave 
them  the  merry  Ha  !  Ha  !  We  have  the  Ameri- 

can people  in  front  of  us,  with  all  their  good 
coin,  and  we  dare  anyone  to  say  that  we  are  not 

making  anything  out  of  this  deal.  Liar!  Cut- 
throat! Villain!  Murderer!  Whoop!  Hip, 

Hurrah!  Zounds!  Gadzooks !  And  likewise 
Pish  and  Tush ! 

Just  cut  these  terms  out  and  apply  them  to 

Everybody.  We  don't  care,  because  they  are 
true.     They  must  be  so,  if  we  say  so. 

HOT  AIR. 
Last  week  we  publicly  said  that  Hot  Air 

would  go  to  par  and  drop  to  40  below  zero. 
Were  we  right?  We  guess  yes.  Sell  Hot  Air 
if  you  value  your  System.  There  is  nothing 
in  it.  We  sold  ours  in  the  Good  Old  Summer- 

time, and  are  now  dealing  in 

BLIZZARDS 
Buy  our  Blizzards  at  any  price.  Spring 

won't  be  here  for  months.  W^e  recommend 
Snow-drifts,  Icicles,  and  Frost  Banks. 

Munchausen's     Magazine 
OUT  TO-DAY. 

Devoe  &    Raynolds   Company 

176  Randolph  Street,  Chicago 

Fulton  and  William  Sts.,  New  York 

1 2 1 4 Grand  Ave. ,  Kansas  City,  Mo. 

Mention  The  Technical  World 

Remember  that  we  have  no  interest  in  this 
periodical  except  to  write  for  it  and  go  the 
System  one  better,  and  keep  Wall  Street  guess- 

ing. Have  you  been  stung  in  the  market? 
We  thought  so.  Buy  the  next  number,  and  if 

you  don't  believe  what  we  say,  bear  in  mind 
that  there's  millions  in  it.  That's  what  we  are 
here  for. 

Zip,  Zip,  Zip,  Zip,  Zip,  Zip,  Zip,  Zip,  Zip, 

Zip ! — Life. 



ADVERTISEMENTS  277 

'"^j  ®p=Co=Bate  in  pour  III lllii  ̂ rmtius,  tspctiallp  for  atibcrtts=  |||| 
illiif  tug  2.tteraturc-tl)is  is  a  ucccssttp  |||| 

ll^^^l  tttrn  tf>  itAir  tn  tinttr  nrtnt^ti  mat-  MM (^|e  aitoai>6  Ijatie  some  Uttle 
Jim  turn  to  stbe  to  pour  printeti  mat==  |||| 
illi  tcr  that  makes  it  tiifferent  from  l||| 

illll  anpti)ing  else  pou  see-tl)erefore  ||| 
III  III  attractitje  to  t|)e  people  pou  toant  ||1| 

ilSI  to  reacl)  VoitI)  pour  line  of  gootis  f  f 

afee  tljem  look  ant  atimire 
<'^^'? 

':»« 

4 

g^^sl  antitl)eptDillreati.  CL^^'J"^"^^  us  |||| 
for  original,  attractibe  printing  |||| 

i^Qle  are  Cornered  tn  nevo  it.eas tell  of  motiern  Booklets  anti  Catalogs  |||, 
i^^^.^.^   ■^_— — — — — — — — —    J-g^m 

^lill  ̂ ^  ̂ a  H^ttnnor nmnant)  illl ^3.©tmnCompanp 
Sill  Brtuters  for  Sltitjcrtiscrs  ||i 
illi  tOT^tiams  Street,  Cl)itago,3llL  |||| 

Mention  The  Technical  World. 



578 THE    TECHNICAL     WORLD    ADVERTISEMENTS 

COST  THOUSANDS  OF  POUNDS  TO  COMPILE 

PRACTICAL 
TECHNICAL 
POPULAR FREE  TO  YOU 

AS  A  SPECIAL  OFFER  TO  SUBSCRIBERS  DURING  1905 

$2.00  worth  of 
Electrical  Liter- ature for  the  cost 
of  carriage  only. 

Vols.  I  and  II  of  THE  ELECTRICAL  MAGAZINE  form  a  val- 
uable compendium  of  all  matters  electrical  in  1904,  containing 

1200  Articles  of  Permanent  Value  and  Interest 
Written  by  the  leaders  of  Thought  and  Work  in  the  World  of  Electricity  (Profusely  Illustrated) 

Electrical  Students 

MUST  HAVE  IT 

WorK's  Managers, 
Foremen, 

Superintendents 
and  Artisans 

MUST  HAVE  IT 

Every  Up-to-Date 
Office  dealing  with 
Electrical  matters 

MUST  HAVE  IT 

Professors  and 
Teachers  of 
Electricity 

MUST  HAVE  IT 

Correspondence 
Students 

Throughout  the 
United  States 

MUST  HAVE  IT 

THE  ELECTRICAL  MAGAZINE 
4  Southampton   Row, 
London,  England. 

Gentlemen— 
During  the  five  weeks  I  was  in  the  United  States  on  the  occasion  of 

the  visit  of  The  British  Institution  of  Electrical  Engineers,  I  trav- 
eled about  six  thousand  miles  over  your  country.  I  learned  many  things 

and  I  am  grateful.  I  intend  to  show  my  gratitude  in  a  practical  man- 
ner, therefore,  to  everyone  who  becomes  a  subscriber  to  The  Electrical 

Magazine  for  twelve  months  I  will  present  the  whole  of  the  issues  for 
1904  (Vols.  1  and  2)  for  simply  the  cost  of  carriage  ($1.00).  Binding 
cases  for  these  vols,  are  now  ready  and  will  be  supplied  to  you  post  free 
for  50  cents  each. 

In  your  own  interests  I  advise  you  to  mail  our  subscription  dept.  at 

once,  as  there  are  only  a  limited  number  of  last  year's  issues  left. I  am,  yours  faithfully, 
THEO.  FEILDEN. 

You  Receive 

ial  issue) 

«3 

Twelve  months'  issues  of  The  Elec- 
trical Magazine  Art  Edition  (in- 

cluding at  least  one  SpeciaHssue) 
post  free 

Handsome  binding  casesfor 
each  half-yearly  volume, 
post  free    . 

Title-pages  and  indexes  to  POST 
each  volume    ....     FREE 

In  Addition 
Complete  issues  for  1904,  in  any  and 
every  Special  issue  throughout  the 
year  (post  free),  access  to  the  intel- 

ligence dept.  of  The  Electrical 
Magazine  (a  valuable  center  of  in- formation). 

"  To  proprietorTof  TKc  Electrlcdl  Magazlnc 4SoutKampton  Row,  Holborn,  London,  W.  C. 

riease  place  "^{j.  name  on  your  list  of  Annual  Subscribers,  embracing  priv- 
ileges enumerated  hereon  and  forward  ™|  your  Magazine,  as  issued,  for  which 

.enclose  you  one  year's  subscription  of   to  commence  with  No   

Trade,  Business  | 
or  Profession ) 

'yMinmmmw 

The  Cover  which  sold  out  two  editions  and  save 

THE  ELECTRICAL  MAGAZINE 

a  huge  circulation. 

Mention  The  Technical  World. 



JUST    ISSUED-NEW    EDITION 

S2  "Homans'  Automobile  Educator"  S2 

T 
ANNOUNCEMENT 

IHIS  new  revised  work,  which  has  been 
prepared    to    meet   the   increasing    de- 

mand  for   a   thorough   treatise  on  the 
subject  of  motor  carriages,  cannot  fail 

to  have  a  wide  circulation  and   prove  of  im- 
mense  value   to  all  persons  interested  in  the 

subject.     In    the   course   of  the  672  pages,  it 
presents  all  the  important  elements  of  automo- 

bile construction  in  clear,  concise  and  popular 
language,  readily  comprehensible  by  any  reader, 
but  at  the  same  time  goes  into  all  matters  with 
a  thoroughness  that  renders  it  a  useful  hand- 

book even  to  skilled  engineers  and  machinists. 
The  treatise  on  the  gasoline  engine  cannot 

fail  to  prove  valuable  to  anyone  interested  in 
explosive   motors,   which  are  daily  coming  to 
the  front  as  the  readiest  and  most  convenient 
source  of  power. 

The  price  of  this  popular  edition  is  $2.00,  and 
as  an  insurance  against  accidents,  caused  by  ignorance  of  the  principles  of  oper- 

ation—  of  which  there  area  lamentable  number  recorded  every  day  —  no  one 
interested  in  the  subject  can  afford  to  do  without  a  copy  of  this  timely  volume. 

PLAN    OF    BOOK 
I.— The  Types  and  Merits  of  Automobiles.     II.— A  Brief  History  of  Self-Propelled  Vehicles.     III. — How  a  Motor 

Carriage  Turns.     IV.— Steering  a  Motor  Carriage. _  V. — Devices  for  Combining  Steering  and  Driving.     VI. — The 
Underframes  of  Motor  Cars.     VII. ^Springs,  Radius  Rods  and  Jointed  Shafts.      VIII.  —  Motor  Carriage  Wheels. 
IX.  — Solid  Rubber  Tires.     X. — The  Use  and  Effect  of  Pneumatic  Tires.    XI.  -  Construction  and  Operation  of  Brakes. 
XII.— On  Ball  and  Roller  Bearings.    XIII.— On  the  Nature  and   Use  of  Lubricants.      XIV.— General  Principles  of 
Gas  Engine  Operation.     XV. — The  Pressure,  Temperature,  and   Volume  of   Gases  in  a  Gas  Engine.     XVI. — The 
Methods  and  Conditions  of  Gas  Engine  Cylinder  Cooling.      X\TI. — Conditions  Resulting  from  Combustion  of  the 
Fuel   Charge.      XVIII. — Gas  Engine  Efl&ciency.      XIX.  — Estimating  the  Horse  Power  of  Gas  Engines.      X.X.— On 
Carburetors  and  Vaporizers.      XXI. — On  the  Methods  of  Firing  the  Charge.     XXII.  — Development   of  Gasoline 
Motors  by  Daimler  and  His  Successors.      XXIII. — The  Construction  and  Control  of  Typical  Gasoline  Carriages. 
XXIV.— General  Principles  of  Electricity.    XXV.— Electrical  Gauges.     XXVI.— Construction  of  the  Dynamo  Electri- 

cal Generator  and  Motor.    X.XVII. — Operation  of  Electrical  Generators  and  Motors.    XXVIII.— Motors  for  Electrical 
Vehicles.     XXIX.— Practical  Points  on  Motor  Troubles.     XXX.— Methods  of  Circuit  Changing  in  Electric  Vehicles. 
XXXI. — Construction   and  Operation  of  Storage  Batteries.      XXXII.  — Steam  and  its   I'se  as  a  Motive  Powe 
XX.XIII. —Construction  and  Operation  of  a  Steam  Engine.      XXXIV.— Small  Shell  and  Flue  Boilers  for  Steam 
Carriages.      XXXV.— Of  Water  Tube  Boilers  and  Their  Use  in  Steam  Carriages.      XXXVI.— Flash  Steam 
Generators.      XXXVII.— The  Testing  and  Regulating  Attachments  of  Steam  Boilers.      XXXVIII.— Boil( 
Feeders  and  Water  Level  Regulators.      XXXIX. — Liquid   Fuel   Burners  and   Regulators.     XL.— Simple     ̂ W  /Tyi 
Steam  Carriage  Engines.      XLI.  — Single-Acting  Steam  Carriage   Engines.      XLII. — Compound  Steam     ̂ ^/    Ap 
Engines.     XLllI. — Hints  on  Gasoline  Vehicle  Management.     XLIV. — Gasoline  Motor  Cycles.  ^^/ 
•    ,     -i^y      Date 

SEND  FOR  SPECIMEN  PAGES  J^ •9  /■ 
The  book  contains  672  pages,  over  500  diagrams  and   illus-        o' /   

trations,  printed    on  fine  paper,   size  5^x83^   inches,  -with        '^ /      Enclosed  find 
generously  good  binding.          ^^Vi'^')  t^o  dollars  for r»> -r  ■■■■»->  .c-*.        »»TT>..-»-.-^     A        x^.^^-^  .a--r-«.    m.    ■». -i-«  »-  ^  /    wMch  mail  me ,  vost 

THEO.   AUDEL   f^  COMPANY     ^/paid,  one  copy  "mZns^ 
EDUCATIONAL  BOOK  PUBLISHERS  ^^^/  Automobile  Educator." 

63  Fifth  Avenue  Ne-w  York  City    ̂ ^/Name   
^^/  Address    



THE   IMPROVED 

Boston 
Carter 

KNOWN  AND 
WORN  ALL  OVER 

THE  WORLD 

The  NAME  Is  Stamped 

^[jy^*        CUSHION ^^  BUTTON 

CLASP 
Lies  flat  to  the  leg-never 

slips,  tears,  nor  unfastens 
EVERY    PAIR    WARRANTED 

GEO.  FROST  CO.,  Makers 
Boston,  Mass.,  U.S.A. 

ALWAYS    EASY    - 

LET  US  ACT  AS 
Your    Factory 
THAT      IS     OUR.     BUSINESS 

We  manufacture  exclusively  for 
others.  Make  nothing  of  our 
own  for  sale. 

DO   YOU   REALIZE 
what  this  means  to  you  and 
every  firm  and  individual  like- 

wise situated  ? 

We  Can   Do  All  Your  Work 

from  the  making  of  the  Patent 

Dra-wings  up  to  and  including 
the  Manufacturing  in  any 
quantity. 

MICHIGAN     NOVELTY     WORKS 
138-148  Rose  Street.  Kalamazoo.  Mich. 

LIQUID 

<-^  WATERPROOF 

COURT 
PLASTER 

Heaii     Cuts,    Abrasions,    Hantf- 
Nails,  Chapped    and    Split    Lips 
or    FiniJers.   Burns,    Blisters, 

etc.  Instantly  RelievesChil- 
blains.     Frosted     Ears, 
Stintfsof  Insects.  Chafed 
or  Blistered  Feet,  Cal- 

lous Spots,  etc..  etc. 

A  oontlniir  on  tlie  sensitive  parts  wlllpro- 
t*<t  the  feet  from  being  coated  or  blistered 
by  new  or  heavy  Bhoes. 
Applied  with  a  brush  and  Immediately 

dries,  fiirmlntr  a  totitrh,  transparent,  color- 
less waterproof  coatlntf. 

Mechanics.  Sportsmen, 
Bicyclists.  Golfers,  Etc. 

are  all  liable  to  bruise,  seratch  or  .scrape 
their  skin.  -NEW  SKIN"  will  heal  these 
injuries.  Will  Not  Wash  off,  and  after  It 
Is  applied  the  Injury  Is  forjfotten.as-NEW 
SKIN"' makes  a  teifii>orary  new  skin  until 
the  broken  skin  is  healed  under  It. 

EAf  H 
PiK-krt  Slie  (Size  of  niustration)    .    .    .    luo 

KaniilySlie   '>5e •J  ui.  Bolls.  I  for  Surgeons  and  Hospitals)  .lOf 

At  the  Druggists,  or  wenlllmalla 
pai'katre  anywhere  In  the  United  States  on 
receipt  of  price. 

DOUGLAS  MFG.  CO- Dept.  100 
>^  96-102  Church  St.,  N.  Y. 
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REVERSIBLE 

me  no Collar's  (9/7C/  Cuffs 

HAVE    YOU   WORN   THEM? 
Not  "o-Uuloid"  — not'  "paper  collar?,"  but  made  of line  clolh,  exactly  resemble  fashionable  liuen  goods, and  cost  of  dealers,  for  box  of  ten,  25c.  (2'/2  cts.  each). 

NO     WASH  INC     OR     IRONING ^^hen  soiled,  discard.     By  mail,  10  collars  or  5 
pairs  of  cuffs,  for  30c.     Sample  collar  or  pair  of cuffs  for  6c.  in  U.  S.  stamps.    Give  size  and  style. 
REVERSIBLE  COLLAR  CO.,  Dept.  W..  BOSTON,  MASS. 

vose PIANOS 
have   been   established   over   50    YEARS.     By   our system  of  payments  every  family  in  moderate  cir- cumstances can  own  a  VOSE  piano.    We  take  old 

...  instruments  in  exchange  and  deliver  the  new  ciano m  your  home  free  of  expense.       Write  for  Catalogue  D  and  expllnaUoiI^ 
VOSE  <a  SONS  PIANO  CO..  160  Boylston  St.,  Boston.  Mass. 
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