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PREFACE. 

WHILST  peat  may  be  used  for  a  great  variety  of  purposes,  all 

of  which  find  place  in  this  volume,  its  chief  importance  at 

the  present  time  is  as  a  source  of  fuel.  Its  great  bulk  as 

compared  with  coal  and  its  high  percentage  of  water  have, 

however,  hitherto  proved  obstacles  to  its  extended  use. 

For  many  years  past  endeavours  have  been  made  to  find 

a  practical  means  of  overcoming  these  obstacles,  and  it  is 

probable  that  some,  at  least,  of  the  investigators  who  have 

been  working  at  the  problem  will  eventually  prove  success- 
ful in  pointing  out  the  way  to  utilise  the  immense  quantities 

of  energy  now  lying  dormant  in  the  form  of  peat. 

In  the  preparation  of  this  volume,  which  is  the  outcome  of 

a  suggestion  made  by  the  late  Sir  Clement  Le  Neve  Foster, 

who  placed  valuable  notes  at  our  disposal,  it  has  been  the 

author's  aim  to  describe  the  principal  methods  and  classes  of 
machinery  that  have  from  time  to  time  been  adopted  for 

utilising  peat,  reference  being  made  not  only  to  the  success- 
ful, or  at  least  partially  successful,  methods,  but  also  to 

several  failures,  with  a  view  to  prevent  future  investigators 

from  working  on  similar  lines. 

It  will  be  noticed  that  almost  every  method  described  is 
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based  upon  the  principles  of  drying  the  peat  by  air,  by 

artificial  heat,  or  by  pressure.  Both  in  theory  and  in 

practice  the  application  of  these  principles  is  open  to  the 

objections  that  the  peat  has  to  be  handled  too  many  times, 

which  greatly  increases  the  cost  of  treatment,  and  that  the 
state  of  the  weather  at  the  time  has  considerable  influence. 

If  the  peat  is  compressed  after  drying,  the  cost  of  production 

is  further  increased.  The  only  satisfactory  method  for  the 

economical  conversion  of  peat  into  a  fuel  for  domestic  and 

manufacturing  purposes  appears  to  be  to  take  it  direct  from 

the  peat  bog  and  on  no  account  to  handle  it  before  it  is 

ready  for  transport,  burning,  or  charring,  except  by  machinery 

of  some  description.  In  no  case  must  artificial  heat  be 

employed  in  the  drying.  This  operation  has  always  proved 

the  chief  difficulty.  On  account  of  the  evaporation  of  the 

volatile  gases  and  of  the  bituminous  matter  contained  in  the 

peat,  heat  detrimentally  affects  its  calorific  value.  Pressure 

has  been  tried,  but  without  success,  because  it  hardens  the 

outside  crust  so  that  the  centre  of  the  block  contains  water 

that  cannot  be  removed  before  the  fuel  is  burned.  It  is 

perfectly  easy  to  reduce  the  proportion  of  water  to  20  per 

cent.,  but  in  order  to  produce  a  satisfactory  fuel,  it  must  be 

reduced  to  not  more  than  7  per  cent. 

A  bibliography  has  been  appended,  giving  a  list  of  the 

various  original  sources  of  information  consulted,  and  also  a 

list  of  patents  relating  to  peat  since  the  year  1899. 

The  manuscript  was  nearly  completed  when  Mr  Bjorling 

died,  and  thanks  are  due  to  the  publishers  for  their  valuable 

help  in  carefully  editing  the  uncompleted  manuscript,  to  Mr 

E.  H.  Beckett,  A.M.I.C.E.,  for  examining  the  proofs  of  the 
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engineering  portion  of  the  work,  to  Mr  William  Dixon,  and 

to  the  following  firms,  who  have  kindly  supplied  information 

and  lent  photographs  or  electros: — A.  B.  Lennox,  C.E.,  the 
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PEAT. 

CHAPTER  I. 

FORMATION,  GROWTH,  AND  DISTRIBUTION. 

As  to  the  antiquity  of  the  use  of  peat,  or  turf,  as  fuel  there 
can  be  but  little  doubt.  This  spongy  substance  may  be 

found  in  almost  every  temperate  country,  and  especially  in 

Northern  Europe,  and  the  land  on  which  it  is  found  is 

termed  a  "peat-bog."  These  bogs  are  of  vegetable  origin, 
and  from  time  to  time  vast  changes  have  been  wrought  in 

their  formation  and  growth. 

Various  opinions  have  been  brought  forward  as  to  the 

actual  nature  of  peat.  Degner,1  a  Dutch  author,  thought  that 
all  peat  had  been  formed  by  the  roots,  stems,  and  leaves  of 
aquatic  plants.  This  is  mostly  the  case  with  the  peat  in 

those  parts  of  Holland  to  which  Degner's  observations  were 
chiefly  confined.  It  has  been  conjectured  that  the  formation 

of  these  peat-bogs  was,  in  the  early  stages  of  man,  coeval 
with  the  interruption  which  took  place  on  the  surface  of  the 

earth  and  produced  hills  and  dales. 
Scheuchzer  was  of  opinion    that   peat   was   only  a    fossil 

bituminous  earth,  and  only  mixed  accidentally  with  vegetable 
substances. 

1   Degnerus,  De  Turfs,  8vo. 
1  1 
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By  many  it  was  supposed  that  the  peat-bogs  were  produced 
by  bituminous  matter  received  from  the  sea  by  the  destruc- 

tion of  floating  islands  previous  to  the  existence  of  our 
present  fixed  continents  and  islands. 

Dr  Morton  thought  that  the  peat  strata  in  Northampton- 
shire and  other  parts  of  England,  with  all  the  trees  they  con- 

tain, had  been  deposited  by  the  universal  deluge  of  the  world. 

Again,  some  scientists  went  so  far  as  to  say  that  these 

peat-bogs  consisted  of  organic  living  substances  still  growing, 
but  light  thrown  on  the  matter  by  means  of  careful  scientific 
investigations  has  conclusively  proved  that  all  the  above 
theories  are  incorrect. 

From  minute  observations  it  has  been  ascertained  that 

peat  in  its  natural  state  consists  of  aquatic  plants,  sedges, 
reeds,  rushes,  mosses,  etc.,  in  different  stages  of  decomposition, 

and  judging  from  the  appearance  of  the  localities  in  which 

the  peat  formation  abounds,  its  presence  may  be  accounted 

for  in  the  following  manner  : — 
Peat  represents  one  of  the  phases  in  the  slow   decay  of 

vegetable  matter.     It  may  be  formed  in  various  ways.     The 

changes  which  plants  pass  through  before  and  after   death 

are  generally  similar,  and  take  place  for  the  most  part  in  the 
same  order.     During  growth  the  interior  walls  of  the  cells 

are  gradually  coated  with  matters  which  ultimately  become 
so  thick  as  to  impede  the  free  transpiration  of  oxygen  and 

aqueous  vapour,  the  result  of  which  is  a  lowered  vitality  and 

finally  death  of  the  cell.     At  this  st;ige  the  plant  generally 
begins  to  decompose,  the  contents  of   the  cell  disappearing 
first,  then  the  cell  wall,  and,  lastly,  the  spiral  fibres.     These 

steps  are  marked  by  characteristic  chemical  changes.     The 
retention  of  oxygen  in  the  compounds  at  the  time  of  death 

promotes   fermentation,  especially  of    the   nitrogenous   sub- 
stances  which   yield  ammonia,  sulphuretted   hydrogen,  and 

phosphuretted  hydrogen.     The  non-nitrogenous   substances, 
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such  as  the  sugars  and  starches,  are  converted  into  the  various 

acids  generally  yielded  by  decaying  vegetable  matter.  In 
course  of  time  the  cells  become  so  distended  with  the 

products  of  decomposition  that  their  walls  burst  and  the 

various  gaseous  compounds  escape.  With  this  new  condition 

of  things  the  further  chemical  changes  assume  a  different 
character,  and  the  still  unaltered  vegetable  matter  is  converted 
into  humic  and  allied  acids  and  carbonic  acid,  while  the 

soluble  compounds  slowly  pass  away  in  solution.  The  final 

result  is  that  the  cell  is  emptied  of  its  contents  and  deprived 

of  its  green  colour  if  it  originally  contained  chlorophyll. 
The  next  stage  consists  of  the  decomposition  of  the  cell  wall, 

which  proceeds  more  or  less  rapidly  according  as  it  is  or  is 

not  incrusted  with  sparingly  soluble  lime  salts,  silicates  and 

resinous  matters,  and  according  to  the  strength  of  the 

vegetable  acid  solutions  in  which  it  is  immersed.  By  the 

evolution  of  oxygen,  aqueous  vapour,  and  carbon  dioxide, 

there  results  a  mass  which  contains  a  large  and  increased 

proportion  of  carbon,  a  little  hydrogen  and  a  little  oxygen 
in  a  combined  form,  generally  as  a  yellow  brown  ulmin,  but 
often  this  is  subsequently  converted  by  oxidation  into  the 

light  brown  humin.  At  this  stage  the  vegetable  matter  is 

mainly  a  mixture  of  ulmin,  humin,  and  spiral  fibres. 

The  last  stage,  the  destruction  of  the  spiral  fibres  and  more 

resistant  tissue,  is  much  assisted  by  the  combined  actions  of 

frost  and  moisture.  Frost  disintegrates  the  fibres,  and  the 

black  mould-like  substance  absorbs  so  much  water  that  it 

becomes  waterlogged  and  sinks  to  the  bottom  of  the  pool  or 

liquid  it  is  in.  With  the  accumulation  of  this  matter  it 
becomes  subjected  to  pressure,  to  slow  carbonisation,  and  to 

permeation  by  bituminous  and  resinous  substances,  and  after 
a  time  becomes  what  is  known  as  peat. 

The  formation  of  peat  is  dependent  upon  a  special  com- 

bination  of    climatic    and    topographical    conditions.      The 
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principal  factors  are  :  (1)  The  growth  of  aquatic  and  moisture- 
loving  plants,  more  particularly  those  that  do  not  produce 
flowers  ;  (2)  a  soil  or  subsoil  which  will  retain  water  at  the 

surface ;  (3)  sufficiently  humid  atmosphere  to  prevent  too 

rapid  evaporation ;  (4)  a  temperature  high  enough  to  allow 

of  a  profuse  growth  of  vegetation,  yet  low  enough  to  check 
too  rapid  a  decay  of  vegetable  matter. 

Most  bogs  are  mainly  formed  of  species  of  Sphagnum,  but  in 
some  this  genus  is  comparatively  rare.  Thus  in  Ireland  the 

principal  moss  of  the  higher  mountain  bogs  is  Thacomitrum 
lanuginosum ;  in  the  more  southern  parts  of  South  America 

and  contiguous  islands  the  peat  is  mainly  formed  of  Astelia 

pumilum  and  Donatio,  magellanica.  The  general  character  of 

the  flora  is  similar  in  all  parts  of  the  world,  but  in  each 

continental  area  there  are  a  few  species  restricted  to  it,  and 

some  species  common  in  one  part  of  it  may  be  rare  in 

another  part.  For  instance,  Paludella  squarrosa,  Arbutus  uva 

ursi,  and  Empetrum  nigrum,  are  rare  in  the  Jura  mountains, 

but  plentiful  in  the  bogs  of  Northern  Europe.  The  principal 

genera,  in  addition  to  those  already  mentioned,  are  Dicranium 

Meesia,  Hypmum,  Uplachnum,  ferns,  grasses,  sedges  (Carex. 
etc.),  Drosera,  and  other  bog  plants. 

Bogs  generally  occur  in  shallow  depressions  having  a  clay 
bottom  or  when  the  water  rests  on  permeable  matter,  like 

sand  ;  this  overlies  an  impermeable  subsoil.  The  water  must 

be  still,  but  not  stagnant  nor  subject  to  the  influence  of  rapid 
currents  of  water.  Hence  they  generally  originate  in  a 

lacustrine  area,  which  gradually  becomes  filled  up  with  silt 

and  aquatic  plants,  and  so  becomes  fitted  for  the  vegetation 
characteristic  of  peat.  As  a  consequence  of  this,  bogs  are 
most  prevalent  in  lowland  districts,  but  they  may  occur  in 

mountainous  country  when  drainage  is  impeded  so  as  to 
form  local  accumulations  of  water. 

Humidity  is  a  very  important  regulator  of  the  distribution 
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of  bogs.  Wooded  moors  favour  the  growth  of  mosses,  owing 
to  the  air  there  being  moister  and  more  shady  than  in  the  open 

country.  Hence  it  is  that  the  bogs  of  lacustrine  areas  in  low- 
lying  areas  seldom  have  trees  buried  in  them,  whereas  in 
mountain  bogs  trees  are  plentiful,  the  growth  of  the  moss 

being  favoured  by  the  fallen  trunk's  damming  back  the  water 
so  as  to  form  pools.  This  opinion  is  verified  by  the  frequent 

occurrence  of  almost  every  description  of  tree,  such  as  oak 

(represented  by  bog  oak),  birch,  fir,  ash,  willow,  yew,  etc., 
which  have  been  upset  by  the  gradual  advancement,  and 

have  been  discovered  in  every  conceivable  position  embedded 

in  the  bottom  parts  of  the  peat  bog. 

Temperature  also  is  very  important.  That  best  suited  for 

peat  formation  is  a  mean  annual  temperature  ranging  over  a 

few  decrees  below  and  above  45°  F.  This  coincides  with  the 

degree  of  latitude,  for  bogs  are  rare  on  the  polar  side  of  45°, 
and  peat  gradually  diminishes  when  the  annual  mean 

temperature  is  over  50°,  or  the  latitude  much  higher  than 
50°.  This  generalisation  will  be  borne  out  by  an  examination 
of  the  general  distributions  given  at  the  end  of  this  chapter, 

and  noting  the  temperatures  of  the  districts.  One  illustra- 
tion may,  however,  be  mentioned  here.  Peat  formation  has 

almost  ceased  in  Scotland,  but  is  still  proceeding  in  Ireland. 

The  latter  country  is  moist  enough,  and  has  a  favourable 

temperature  ;  the  former  has  a  suitable  temperature,  but  the 

humidity  has  gradually  become  too  low,  and  as  a  consequence 

the  peat  is  gradually  wearing  away,  and  natural  forests  have, 
for  the  most  part,  disappeared. 

Peat  is  the  result  of  the  decay  of  plants,  and  the  character 

of  the  peat  depends  upon  the  conditions  prevailing  during  this 

decay  and  on  the  nature  of  the  plants.  If  the  air  is  dry,  the 
temperature  warm,  and  the  vegetable  matter  rich  in  nitrogen, 
this  matter  is  almost  entirely  volatilised  and  the  residue  is 

little  more  than  ashes — that  is,  mineral  salts.     If,  on  the  con- 
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trary,  the  matter  is  immersed  in  water,  the  temperature  cool, 

and  nitrogen  rare  or  absent,  the  inorganic  parts  are  left  mixed 
with  a  carbonaceous  material,  the  carbon  proportion  in  which 

ranges  from  1  up  to  50  or  60  per  cent.,  peat  representing  the 
higher  extreme.  The  products  vary  with  the  supply  of  air. 

Thus  with  a  free  supply  of  air  the  residue  is  mainly  humin  ; 
with  less  air  it  is  ulmin ;  and  when  air  is  excluded  it  is  gein. 
When  oxidised  these  are  converted  first  to  ulmic,  humic,  and 

geic  acids,  and  these  in  turn  to  crenic  and  apocrenic  acids. 

The  essential  condition  of  peat  formation  is  that  vegetable 

remains  shall  be  laid  down  at  a  rate  exceeding  that  of  their 

decomposition.  As  a  rule,  the  agents  of  decomposition  keep 

abreast  of  the  formation  of  dead  organic  matter.  The  chief 
agents  of  decomposition  are  anserobic  bacteria,  but  moulds, 

yeasts,  and  the  larger  fungi  also  play  a  part.  Physical  and 

chemical  agencies  are  also  concerned.  In  general,  the 
warmer  the  climate  the  less  likelihood  of  the  accumulation  of 

peat ;  for  although  more  vegetable  remains  are  laid  down  in 

the  warmer  regions,  yet  there  the  general  conditions  of  life 

are  such  as  favour  the  healthy  growth  and  rapid  reproduction 

of  those  organisms  which  bring  about  organic  decomposition. 

Hence  peat,  though  not  unknown,  is  rare  in  tropical  and 

sub-tropical  districts.  In  the  colder  countries,  on  the  other 

hand,  although,  as  a  rule,  plant-remains  are  laid  down  more 
slowly,  yet  peat  frequently  accumulates,  because  here  the 
general  life  conditions  are  less  favourable.  Bacteria  are 

found  on  the  surface  of  the  peat,  but  not,  as  a  rule,  in  the 

lower  layers.  The  process  of  peat  formation  once  begun 

proceeds  with  accumulative  rapidity,  owing  to  the  preserva- 
tive properties  of  the  peaty  acids  formed  by  the  partial 

decomposition  of  dead  vegetable  matter.  Could  these  anti- 
septic acids  drain  away,  then  bacteria  would  invade  the  lower 

layers,  the  accumulation  of  peat  would  be  prevented,  and 

the  peat  already  formed  would  eventually  disappear.     When 
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these  acids  cannot  drain  away,  there  accumulates  that  parti- 
ally but  not  totally  decomposed  vegetable  matter  termed 

"  peat."  All  conditions  which  are  favourable  to  the  growth 
and  existence  of  those  plants  which  live  in  and  extend  the 

area  of  stagnant  places  are  factors  in  the  formation  of  peat. 
In  settled  and  civilised  districts,  stagnation  on  a  large  scale  is 

not  allowed  to  occur,  and  therefore  it  is  only  possible  at  the 

present  time  to  witness  peat  formation  on  a  small  scale. 

It  may  be  said  that  the  process  which  has  operated  to 
convert  countless  generations  of  plants  into  peat  bogs  has 

been  similar  in  the  case  of  coal  to  some  extent,  but  geologi- 
cally considered  it  is  evident  that  the  oldest  peat  deposits 

are  of  modern  formation  when  compared  with  the  most 
recent  of  the  coal  measures. 

Peat  was  the  name  employed  in  Scotland  and  in  the  north 

of  England  up  to  the  time  of  the  eruption  of  the  Solway 

Moss,  in  the  year  1771,  when  it  first  appeared  in  the  descrip- 
tion of  that  accident,  written  by  an  English  author.  The 

English  word  for  the  substance,  up  to  that  time,  was  turf, 

which  word  was  used  for  other  substances  besides,  and  there- 

fore was  very  inappropriate  and  indefinite.  Etymologists 

inform  us  that  the  word  "  peat "  is  probably  a  corruption  of 

the  Anglo-Saxon  word  "  betan,"  which  in  combination  with 

"  fyr  "  signifies  "  to  mend  or  repair  a  fire,"  "  to  light  or  make 
a  fire,"  "  to  kindle  a  fire."  In  Devonshire,  even  at  the 

present  time,  peat  is  called  "  beat." 
Peat  is  soft  and  spongy  at  the  surface,  but  becomes  denser 

and  more  valuable  with  depth,  owing  to  pressure  and  gradual 

advance  of  decay ;  hence  the  lowest  and  oldest  part  is  the 
most  carbonaceous. 

Peat  includes  a  great  number  of  substances  of  very 

unequal  value.  The  most  recently  formed  spongy  kind 

approaches  wood  in  composition,  whilst  the  dense  peaty  brown 
substance  obtained   from    the   bottom   of   the   peat   bog   of 
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ancient  formation  may  be  compared  with  lignite  or  even,  in 
some  instances,  coal.  Unlike  wood,  however,  it  contains 

incombustible  matter  in  variable  but  large  quantities,  from 

5  to  15  per  cent.,  or  even  more.  Much  of  this,  when  the 

amount  is  large,  is  often  due  to  intermixed  sand.  When 

air-dried  the  proportion  of  water  is  from  8  to  20  per  cent., 
but  in  its  raw  state  it  contains,  under  the  most  favourable 

circumstances,  a  very  large  amount  of  water  varying  from 
75  to  85  per  cent,  of  its  total  weight. 

Peat  mosses  vary  considerably  in  different  localities,  not 

only  as  regards  appearance,  but  also  in  chemical  composition. 
This  difference  arises  from  the  climate,  the  kind  of  mosses 

and  plants  they  contain,  the  amount  of  rainfall,  the  evapora- 
tion of  the  water,  and  the  nature  of  the  soil. 

Eoughly  speaking,  there  are  two  kinds  of  peat,  namely, 

"  hill  peat "  and  "  bottom  peat. " 

"  Hill  peat "  is  the  one  that  is  formed  in  mountainous 
districts,  and  is  identified  by  the  fact  that  the  chief  plants 

of  which  it  is  formed  consist  of  Sjjhagnum  and  A?idro?neda, 
and  several  varieties  of  heath  as  well  as  pine  trees.  The 

impervious  strata  on  the  bottom  of  these  peat  bogs  is  clay, 

which  is  permanently  covered  with  water.  There  is  one 

peculiarity  with  these  peat  bogs,  namely,  that  near  the  edges 

the  peat  is  very  shallow,  but  it  increases  in  the  middle  to  a 
very  considerable  thickness,  varying  up  to  30  or  even  40  feet. 

"  Bottom  peat "  is  to  be  found  near  lakes,  rivers,  and 
brooks,  and  consists  of  a  quite  different  vegetation,  mostly 

Hypmtm.  This  kind  of^  peat  bog  has  a  horizontal  surface, 
and  is  usually  shallower  than  the  hill  bogs.  The  impervious 
strata  forming  the  basin  is  a  calcareous  ooze.  Bottom  peat 

comprises  three  varieties. 

The  first  is  the  dark  peat,  approaching  to  coal ;  it  is 

usually  cut  from  the  lower  part,  and  is  heaviest.  It  shrinks 
most  in  the  process  of  drying.     This  variety  of  peat  burns 
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slowly,  and  when  fifteen  sods  are  burned  in  a  close  stove 

they  will  leave  about  a  large  wineglass  full  of  white  ash. 
The  second  is  light  in  colour  and  weight,  and  is  of  newer 

formation. 

The  third  is  the  top  stratum,  and  is  of  least  value  except 
in  those  cases  where  it  is  suitable  for  the  manufacture  of 

moss  litter,  paper  pulp,  textile  fabrics,  etc.  The  last  two 
varieties  of  peat  leave  more  ash  in  burning. 

In  some  places  these  differences  in  the  quality  of  peat 

taken  from  the  top  or  the  bottom  stratum  do  not  occur,  the 

moss  being  uniform  throughout. 

The  mountain  peat  is  generally  the  purest,  the  supply 

being  free  from  sediment.  That  found  in  low  lands,  fed  by 
streams  or  rivers,  is  the  most  varied  in  quality.  The  lowest 

and  earliest  formed  peat  is  the  densest,  and  frequently  mixed 
with  sand,  mud,  etc. 

In  Ireland  the  peat  is  classed  into  "lowland  or  red 

bogs  "  and  "  mountain  or  brown  bogs." 
The  lowland  peat  is  subdivided  into  clearing  or  growing 

surface  ;  white  turf,  somewhat  similar  to  the  clearing,  but 
of  such  consistence  that  it  can  be  cut  into  parts ;  brown 

turf,  a  variety  that  can  be  manufactured  into  meal  and 

inferior  peat  moss  litter ;  black  or  stone  turf,  the  best 

variety  for  the  manufacture  of  fuel ;  black  mud  or  buddagh, 

the  bottom  of  the  bog,  which  is  of  very  little  use  for  any- 
thing. 

The  mountain  bogs  are  divided  into  clearing,  brown 
turf,  black  or  stone  turf,  and  black  mud. 

There  is  nothing  new  about  peat-burning.  It  has  been 
used  for  generations  as  fuel,  but  it  is  impossible  to  say  at 

what  period  peat  was  first  used.  That  it  was  used,  as  it  is 

at  present,  from  a  very  early  period  of  history  there  can  be 
no  doubt,  and  in  the  absence  of  lignites  and  mineral  fuels, 

its  great  abundance,  and  the  comparative  ease  with  which  it 
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is  obtained,  its  occurrence  attracts  attention  to  one  of  those 

sources  of  comfort  and  convenience  which  an  infinitely  wise 
Creator  has  laid  up  in  the  storehouse  of  Nature  for  the 
benefit  of  mankind. 

Earl  Eyner,  of  Orkney,  when  the  wood  ran  short  in  the 

year  888,  recommended  the  inhabitants  to  cut  pieces  of 

turf,  dry  them,  and  use  them  for  fuel,  which  they  did  with 
so  great  a  success  that  the  practice  soon  spread  to  Scotland, 
Ireland,  and  to  many  parts  of  England. 

Its  value  for  the  purpose  of  fuel  was  early  understood  in 

Germany,  for  Pliny  says  that  "  the  Chauce  pressed  together 
with  their  hands  a  kind  of  earth  which  they  dried  by  the 

wind  rather  than  by  the  sun,  and  which  they  used  not 
only  for  cooking  their  food  but  also  for  warming  their 

bodies. " 
Beckman,  in  his  History  of  Inventions,  mentions  a  letter 

of  sanction  by  which  the  Abbot  Ludolph  in  the  year  1113 

permitted  a  nunnery,  near  Utrecht,  to  dig  "  cess-pits  "  (Anglo- 
Saxon  for  turf)  for  its  own  use  in  a  part  of  his  vena  (turf- 
bog).  On  the  same  authority  we  are  told  that  the  words 

turbo,,  turbo,  turbae,  and  tufa,  occurred  for  turf  in  the  years 
1190,  1191,  1201,  and  1210.  The  traffic  of  this  kind  of 

fuel  is  recognised  in  the  Leges  Burgorum  of  Scotland  as 

early  as  about  1140.  Turbaria,  for  turf  manure,  is  found 

in  the  writings  of  Matthew  Paris,  who  died  in  the  year  1259. 
Turbagium  is  found  in  a  diploma  of  Philip  the  Fair,  in  1308, 

where  its  connection  is  such  as  to  signify  the  right  of 

digging  turf.  Brito,  who  lived  about  1223,  is  quoted  as 
mentioning  turf  amongst  the  productions  of  Flanders. 

Growth  of  Peat. — The  growth  of  peat  varies  consider- 
ably according  to  the  nature  of  the  plants  and  trees  of  which 

the  peat  has  been  formed. 

In  some  bogs  the  growth  appears  to  have  totally  stopped, 

whilst  in  others,  especially  on  the  hill   sides,   or   in   bogs 
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which  have  been  carefully  worked,  the  vegetation  is  still 

vigorous  on  the  upper  surface. 

The  peat  that  has  been  produced  by  Sphagnum  and  other 
plants  of  the  same  class  is  most  rapid  in  its  growth. 

Some  of  the  bogs  in  Hanover  have,  from  actual  observa- 
tion, been  known  to  grow  from  4  to  6  feet  deep  in  thirty 

years.  In  other  cases  exhausted  turf  hollows  have  been 

again  filled  with  new  turf  plants  in  from  ten  to  twenty  years, 
and  have  been  formed  into  a  useful  turf  in  from  fifty  to  a 

hundred  years. 

A  wooden  bridge  made  by  Germanicus  in  his  German 

War  was  found  under  a  bog,  and  in  Galway  a  hut  and 

paved  passage  was  found  under  30  feet  of  turf. 

The  growth  of  peat  mosses,  in  some  places,  must  be  culti- 
vated. The  peat  in  many  districts,  especially  in  Ireland, 

where  the  cultivation  of  peat  has  been  neglected,  is  gradually 

becoming  scarce  and  worked  out,  or,  as  it  is  called  in  Scot- 

land, "  worn  out."  This  is  especially  the  case  where  the 
country  people  have  been  and  still  are  allowed  to  dig  or  cut 
the  peat  at  their  own  free  will  without  any  restriction  or 

supervision  by  a  person  in  authority.  From  these  causes 
we  find  in  many  bogs  that  the  peat  has  been  worked  at 

irregular  depths,  so  that  the  remaining  good  peat  cannot 
be  obtained  although  plenty  is  still  left  on  the  bottom  of 
the  bog. 

Distribution  of  Peat. — Peat  is  to  be  found  in  all  cold 

and  temperate  climes,  in  fact  in  any  part  of  the  world  where 
water  is  still  and  the  atmosphere  moist  and  the  temperature 

moderate ;  but  where  the  decay  of  the  plants  is  great  and 

quick,  the  formation  of  any  body  of  the  substance  and 
structure  of  peat  is  prevented. 

It  is  seldom  discovered  within  the  tropics,  or  in  the 

valleys,  even  in  the  south  of  France  and  Spain.  The  late  Mr 
Charles  Darwin  stated  that  it   is    never    found   nearer   the 
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equator  than  45  degrees  latitude.  No  real  peat  or  Sphagnum 
peat  has  yet  beeu  found  in  South  America. 

It  is  difficult  to  give  any  really  accurate  data  with  regard 

to  the  sizes  and  breadth  of  peat  bogs,  but  we  here  append 
some  particulars  which  have  been  culled  from  the  best  and 
most  reliable  sources. 

Great  Britain  and  Ireland. — The  total  area  of  bog  land  in 
Great  Britain  and  Ireland  is  stated  to  be  about  6,000,000 
acres.  In  Great  Britain  alone  there  are  about  3,500,00/) 
acres. 

Synfin  Moor,  or  Syn  Fen,  on  the  north  side  of  Swarke- 

stone,  in  Derbyshire,  covers  an  area  of  approximately  1400 
acres. 

The  surface  soil  of  about  three-quarters  of  the  South 

Lincolnshire  fen  land  consists  of  alluvial  deposit,  the  remain- 
ing 85,248  acres  being  peat. 

In  Huntingdonshire  there  is  about  60,000  acres  of  bog 
land,  in  Norfolk  63,000,  and  in  Suffolk  30,000  acres. 

Black  Mere  Bog,  in  Cheshire,  is  about  1100  yards  long  and 
650  yards  broad. 

Chat  Moss  Bog,  in  Lancashire,  has  an  area  of  about  ten 

square  miles.  It  was  in  1793-1800  the  scene  of  the  first 
great  and  successful  effort  for  the  reclaiming  of  bogs,  largely 
through  the  means  of  Ptoscoe  the  historian,  and  in  1829  of 

one  of  George  Stephenson's  great  engineering  triumphs  in 
the  construction  of  the  Liverpool  and  Manchester  Railway. 

It  is  very  slightly  elevated  above  the  sea,  and  from  20  to 
30  feet  in  depth. 

At  Fleetwood,  near  Liverpool,  there  are  two  mosses  separ- 
ated by  the  river  Bibble  which  contain  separate  peat  and 

forest  beds,  varying  from  2  to  20  feet  deep.  The  upper 
peat  is  12  feet  deep  and  the  lower  peat  from  2  inches  to  10 
feet  deep. 

At   Hunt  worth,    near   Bridgwater,   peat   appears   at   two 
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levels.     It  is  of  good  thickness  and  contains  shells,  bones  of 
horses  and  deer,  and  wood. 

At  Holderness,  near  Hull,  there  is  peat  with  trees,  2  feet 

deep,  and  at  Hornsea,  near  Hull,  beds  are  seen  at  low  tide 

which  contain  peat  and  black  root  beds  6  feet  deep. 

The  deposits  of  the  Thames  Valley  include  peat  and 
marshy  clay. 

Prescot  Moss,  in  Lancashire,  is  1 8  feet  deep.  Egton  Moss 
Moor,  in  Yorkshire,  is  20  feet  deep. 

Moss  Flanders,  in  Perthshire,  Scotland,  reaching  from 

the  Bridge  of  Gartmore  to  the  Bridge  of  Drip,  has  been  com- 
puted to  contain  10,000  acres.  The  Black  Moss  contains 

about  800,000  cubic  yards  of  peat.  Ordee  Moss  is  about  60 

acres,  but  it  has  only  a  depth  of  about  15  inches. 
Logie  Moss  is  about  20  acres  in  extent.  Milton  Moss  is 

very  large  and  about  20  feet  deep. 
The  Solway  Moss,  on  the  western  border  of  England  and 

Scotland,  is  about  seven  miles  in  circumference.  These  bogs 

vary  considerably  in  depth. 
The  vast  peat  bogs  in  Ireland  amount  to  about  2,830,000 

acres,  and  have  an  average  depth  of  19  feet  3  inches,  some 

being  from  30  to  40  feet  in  depth.  The  Moss  of  Shannon 

is  said  to  be  fifty  miles  long  by  two  or  three  miles  broad. 

The  immense  bog  known  by  the  name  of  the  Bog  of  Allen, 
or  rather  a  series  of  bogs,  stretches  from  the  borders  of  the 

county  of  Dublin  across  the  County  Kildare  and  the  King's 
County  as  far  as  the  Shannon,  and  westward  into  the  counties 

of  Galway  and  Roscommon,  spreading  laterally  through  the 

counties  of  Meath  and  West  Meath  to  the  north  of  Queen's 
County  and  the  county  of  Tipperary  to  the  south.  It  has 

been  computed  that  it  formerly  contained  1,000,000  acres, 

but  by  means  of  cultivation  and  drainage  it  is  now 
diminished  to  300,000  acres. 

Crockglass,  in  the  county  of  Donegal,  is  6  feet  deep,  and 
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Bloody  Foreland,  also  in  Donegal,  is  from  8  to  10  feet  deep. 

In  Knocklaid,  in  the  county  of  Antrim,  the  thickness  of  bog 

is  nearly  12  feet. 

Canada. — In  Canada  peat  is  abundant  on  the  Carbonifer- 

ous, Cambro-silurian,  and  granitic  areas,  usually  occupying 
the  depressions,  which  were  formerly  shallow  lake  basins  of 

small  extent,  but  sometimes  covering  tracks  on  the  flat 

surfaces  of  the  Carboniferous  formation  comprising  many 

square  miles.  Deposits  occur  at  Lincoln  (Sunbury  county), 

Orinoco  and  Magaguadire  Lake,  also  north  of  Eel  Eiver 
lakes. 

In  the  parish  of  Douglas  and  Bright  (York  county), 

especially  about  the  head  water  of  the  Keswick  and  Nackel- 
vicac  rivers,  there  are  beds  of  considerable  area. 

In  Quebec  there  are  large  areas  of  excellent  peat  in 

several  places.  The  largest  and  most  easily  accessible  de- 
posits are  those  on  the  line  of  the  Canadian  Pacific  Railway 

between  St  John's  and  Farnham,  and  in  the  vicinity  of  the 
St  Lawrence  near  Valley  Field  and  Beauharnois,  as  well  as 

in  Huntingdon. 

At  Huntingdon,  about  forty-seven  miles  from  Montreal, 
there  is  a  peat  bog  of  superior  quality  covering  an  area  of 

about  800  acres,  averaging  in  depth  from  10  to  18  feet. 
In  the  counties  of  Perth,  Welland,  and  Essex,  in  Ontario, 

there  are  said  by  the  best  authorities  to  be  100,000  acres  of 

undeveloped  peat  bog,  the  largest  area  being  in  the  county 

of  Perth,  about  eight  miles  north  of  the  city  of  Stratford 
on  the  Grand  Trunk  Railway,  which  extends  from  Port  Dover 

to  Owen  Sound,  where  the  bog  covers  an  area  of  40,000 

acres,  having  a  depth  varying  from  1  to  20  feet. 
At  Mer  Blue,  in  the  township  of  Gloucester,  in  Ontario, 

there  are  two  long  peat  bogs  separated  by  a  narrow  long 

reach  of  higher  land  occupying  each  about  2500  acres,  the 

peat  being  from  8  to  21  feet  deep. 
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In  Nepean  and  Goulbourn  are  three  peat  bogs  varying 
from  100  to  300  acres  each.  In  Huntley  there  are  about 

2500  acres  of  peat,  which  in  some  places  varies  in  thickness 
from  8  to  10  feet,  whilst  in  other  parts  no  bottom  has  been 

found  at  a  depth  of  15  feet. 
On  the  lower  St  Lawrence  peat  bogs  are  found  at  the 

Eiver  Oaelle,  Isle  Verte,  Daquan,  Matanne,  Macnider,  and 

other  places,  whilst  on  the  island  of  Anticosti  an  immense 

bog,  estimated  at  nearly  200  square  miles  in  extent,  occurs 

on  the  south-west  coast,  all  of  which  are  reported  as  being 
of  very  excellent  quality.  These  peat  deposits  have  a  depth 

varying  from  3  to  10  feet. 
At  the  Morse  river,  also  situated  at  Anticosti,  there  is 

a  continuous  plain  covered  with  peat  which  extends  for 

upwards  of  eighty  miles  with  an  average  breadth  of  two 

miles,  thus  giving  a  superficial  area  of  160  square  miles. 

The  well-known  Holland  Marsh  along  the  Holland  river, 
in  the  counties  of  Simcoe  and  York,  contains  about  20,000 
acres. 

In  New  Brunswick  and  Prince  Edward  Island  are  a  great 

number  of  peat  bogs.  The  principal  bogs  are  at  the  mouth 

of  the  Kouchibouguac  river,  the  estuary  of  Aldouane,  and 

Eichibucto  Head.  Along  the  Kent  Northern  Eailway,  from 

one  to  five  miles  above  Kingston,  there  are  two  bogs.  There 
are  also  peat  bogs  at  the  head  of  the  Missaquash  river  on 

the  isthmus  of  Chignecto. 
In  the  Prince  Edward  Islands  there  are  large  bogs  along 

the  shores  of  Eichmond  and  Cascumpec.  Squirrel  Creek 

bog  covers  an  area  of  not  less  than  500  to  600  acres.  At 

Black  Bank,  in  Cascumpec  Bay,  there  is  a  large  peat  bog 
which  along  the  shore  is  10  to  12  feet  deep  in  places.  At  the 

mouth  of  the  north-west  angle  of  Drift  Wood  bend  there  is 
a  distinct  bed,  about  one  foot  thick,  of  imperfect  lignite  or 
indurated  peat. 



16  PEAT. 

Denmark. — In  Denmark  the  peat  bogs  extend  over  ninety 
square  miles,  or  about  4  per  cent,  of  the  entire  area  of  the 

country.  The  depth  of  the  peat  deposits  varies  from  20  to 
30  feet. 

France. — The  great  marsh  of  Montaire,  near  the  mouth  of 

the  Loire,  is  said  to  be  more  than  fifty  leagues  in  circum- 
ference. 

Germany. — The  peat  bogs  in  Germany  are  about  6  feet 
deep.  The  mosses  at  the  Ems  Valley,  which  cover  an 

area  of  1000  square  miles,  might  furnish  the  equivalent  of 
300,000,000  tons  of  pit  coal. 

At  Carolinenhurst  there  are  about  6|  acres,  58  inches 

deep,  which  are  cut  each  season  and  yield  about  3000  tons  of 

moss  litter.  It  is  stated  upon  official  authority  that  a 
portion  of  the  peat  beds  of  this  empire  covers  an  area  of 
nearly  4,942,000  acres. 

Hanover. — In  Hanover  there  are  from  120  to  130  square 
miles  of  peat  bogs. 

Holland. — In  Holland  the  peat  bogs  are  about  6  feet  deep. 
Near  Amsterdam  there  are  about  860  acres  of  bog. 

Hungary. — In  Hungary  the  peat  bogs  are  very  shallow, 
being  as  a  rule  not  more  than  from  6  to  8  feet  deep,  and 
only  one,  the  Marcazal  Marsh,  near  Hegyes,  attains  a  thick- 

ness of  16  feet. 

Italy. — It  is  estimated  that  the  Lombard  Provinces,  in 
Italy,  contain  1005  hectares  (2512  acres)  of  peat  deposit 
calculated  to  be  capable  of  yielding  forty  million  quintals 

(1791  tons)  of  dried  peat.  The  deepest  mosses  are  those  on 

the  Lago  d'Iseo. 
Oldenburg. — Oldenburg  has  about  twenty  square  miles  of 

peat  bogs. 

Russia. — In  the  Russian  Empire  there  are  no  less  than 
135,000,000  dessjatines  of  peat  moor — that  is,  about  67,000 
square   miles.     The   peat  bogs   on  the  Crown  lands   in  the 
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provinces  of  St  Petersburg,  Moscow,  Orel,  Kiazan,  Vladimir, 

Tambov,  and  along  the  Kursk-Kieff  line,  are  supposed  to 
contain  100,000,000  cubic  feet  of  excellent  peat. 

Southern  Bavaria. — This  country  has  an  area  of  peat  bogs 
covering  about  twenty  square  miles. 

Sweden. — The  Swedish  bogs  have  been  computed  to  hold 
peat  in  such  quantity  as  to  be  equal  to  3000  million  tons  of 

coal.  Herr  H.  Steinmetz,  engineer  of  the  Department  of 

Agriculture  of  Sweden,  says : — "  In  Sweden  there  are  peat 
bogs  covering  an  area  of  something  like  8,648,000  acres, 

varying  from  24  to  30  feet  in  depth." 
United  States. — Immense  areas  of  peat  are  to  be  found  in 

the  United  States,  varying  in  thickness  from  20  to  80  feet. 

The  Great  Dismal  Swamp  of  Virginia  covers  nearly  1000 

square  miles,  having  a  depth  of  15  feet  of  pure  vegetable 
matter. 



, 

CHAPTER  IT. 

SPECIFIC  GRAVITY  AND  ANALYSES  OF  PEAT. 

Specific  Gravity. — The  specific  gravity  of  peat  given  by- 
experimenters  and  analysts  is  not  very  reliable,  inasmuch  as 
they  do  not  express  very  plainly,  and  in  most  cases  not  at 
all,  whether  it  is  the  apparent  or  real  specific  gravity  that 
they  give. 

TABLE  I. 

Description  of  Peat. Specific 
Gravity. Analyst. 

Hanoverian  light-coloured  young  peat 0113  to  0-263 
Karmarsch. 

nearly  unchanged 

, ,           young        brownish  -  blacl :     0-240  to  0-600 
SI 

peat,  on  earthy  matrh 
intersected  by  roots 

,,           old    earthy   peat,    withoul ;     0-564  to  0-902 

>> 

any  fibrous  texture 
, ,           old  or  pitch  peat 0-639  to  1-039 >  1 

Irish  peat     ..... 0  235  to  1058 Kane,  Sullivan. 
, ,             average  of  many  samples 0  600 )>                              !> 

,,             Phillipstown 0-405  to  0-669 Sullivan,  Gage. 

,,             Wood  of  Allen  . 0-335  to  0672 
J  »                            ?  » 

Devon  peat  ..... 

0-850 
Vaux. 

Island  of  Lewis     .... 

1-130 

Paul. 

Professor  S.  W.  Johnson,  in  his  book   Peat:   its    Use   as 

a  Fertiliser  and   Fuel,  very  clearly  explains   the   difference 
18 
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between  the  apparent  and  real  specific  gravity,  when  he 

states : — "  The  apparent  specific  gravity  means  the  weight  of 
the  mass — the  air-filled  cavities  and  pores  included — as  com- 

pared with  an  equal  bulk  of  water.  The  real  specific  gravity 
of  the  peat  itself  is  always  greater  than  that  of  water,  and 

all  kinds  of  peat  will  sink  in  water  when  they  soak  long 

enough,  or  are  otherwise  treated,  so  that  the  air  is  removed." 
Chemical  Composition. — The  valuable  portion  of  a 

fuel  is  its  carbon  content.  In  this  respect  peat  is  somewhat 

inferior  to  coal.  It  has,  however,  many  advantages  over 

coal  and  other  fuels,  which  will  be  clearly  set  forth  in  Tables 

II.  and  III.  (on  pp.  20-22),  showing  the  composition  of  peat, 
and  in  the  analyses  of  the  different  classes  of  fuel  given  in 

Chapter  V. 
As  the  authorities  have  expressed  their  analytical  results 

in  various  ways,  we  have  been  compelled  to  make  a  number 

of  special  tables.  Some  authorities  neglect  nitrogen,  others 

take  oxygen  and  nitrogen  together,  whilst  yet  others  give 
their  analyses  in  combustible  matter,  volatile  matter,  water 
and  ash. 

Peat,  sometimes  called  bog-earth  or  heath-mould,  is  under- 
stood by  gardeners  to  be  a  sharp,  sandy  soil  mixed  with  the 

dead,  fibrous  roots  of  heath,  etc.,  and  is  usually  of  a  dark-grey 
colour,  such  as  is  found  upon  the  surface  beneath  the  heath 

on  dry  commons,  like  Bagshot,  Wimbledon,  etc.  This  kind 
of  earth  is  largely  used  in  horticulture  for  the  growing  of 

heaths  and  plants  of  a  similar  nature,  requiring  a  well- 

drained  peaty  soil  indoors,  also  for  all  American  plants  out- 
doors, such  as  rhododendrons,  andromedas,  and  azaleas,  etc. 

Another  description  of  bog-earth  which  is  found  largely 
in  such  places  as  the  New  Forest,  Hants,  is  of  a  rich  brown 

colour,  contains  very  little  sand,  and  is  one  mass  of  dead, 
fibrous  roots  of  bracken  and  other  vegetable  matter.  It  is 

used  in  the  cultivation  of  orchids,  ferns,  etc.,  and  many  other 
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Report  of  the  Bureau  of  Mines, 
1903,  Toronto. 
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TABLE  III. -ANALYSES  OF  PEAT. 
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Description. 

Water 

Ab- 

sorbed. 
Car- 

bon. 

Hydro- 
gen. 

Oxy- 

gen. 

Nitro- 

gen. 

Ash. Authority. 

Peat  dried  at  212°  F. 66-55 10-39 18-59 

2-76 1-70 

Fickenscher, 
Germany. 

))               n 57-03 

5-63 

29-67 

2-09 
5-5S 

Regnault, 

France. 

1  1                                 11 
58-09 593 31-37 

4-61 

11                                 5  1                                • 57-79 

6-11 

3077 
533 

n                    ii 57-16 565 33-39 

3-80 

Mulder, 

Holland. 
ii                    ii                    • 

. . 59-96 

5-52 

33-71 

0-91 

ii                    ii                    • . . 50-85 464 
30-25 1425 

ii                    ii                    • 59-00 553 19  50 1.50 1450 
Johnston, 

Scotland. 
Average  peat 219 

42'7 

4-0 

27-4 

1-6 

2-4 Tylvad. 
Peat  dried  at  220°  F. . . 

57-0 

5-5 

31-0 

1-5 5-0 Dr  Machattis. 

Surface    peat,    Phillips- 58-694 6971 32-8S3 

1-4514 

Kane  and 

town,  dried  at  220°  F. 
Sullivan. 

Dense     peat,     Phillips- 60-476 6  097 32546 

0-8S06 

town,  dried  at  220°  F. 
Light  surface  peat,  Wood . . 59-920 

6-614 
32-207 

1-2558 

of  Allen,  dried  at  220°  F 
Dense    peat,    Wood    of 61022 

5-771 

32-400 

0-8070 

Allen,  dried  at  220°  F. 
Surface     peat,     Twick- 60-102 

6723 
31  -288 

1-8S66 

nevin,  dried  at  220°  F. 
Light  surface  peat,  Shan- 60-018 5875 33-152 

0-9545 

non,  dried  at  220°  F. Dense    peat,    Shannon, 
61-247 

5-616 

31446 

1-6904 

dried  at  220°  F. Kane. 
Kilbeggan,  Westmeath  . 

61-040 

6-670 

30-47 
Kilbuha,  Clare 56630 

6-330 

34-48 

Cappoge,  Kildare    . 51-05 

6-850 

3955 

Ockta,  in  Eastern  Russia 39084 

3-78S 

51-088 

Waskres- 
censky. 

Peat,  45  feet  from  sur- 57-207 5655 
28-949 

3-067 

Ronalds. 
face,  Tuaru,  Ireland 

Peat,  3'5  feet  from  sur- 
58306 

5-821 

29  669 

2-509 

face,  Tuam,  Ireland 

Peat,  2'5  feet  from  sur- 
59-552 

5-502 

28-414 

1-715 

face,  Tuam,  Ireland 
Good     air-dried      peat 

24'2 45-3 

4-6 

24-1 

1-8 Dr  Cameron. 
Galway 

Poor     air  -  dried     peat 

29-4 
42-1 

3-1 

21-0 
4-4 

Galway 

Dense  peat,  Galway 293 

42-0 

5-1 

175 

1-7 

3-8 

Air-dried  peat,  Devon 25-56 
54-02 

5-21 28-17 

2-30 

9-73 

Vaux. 

Island  of  Lews 23  20 
60-00 

6-90 

30  00 

1-30 

1-90 

Paul. 
Bresles     . 

2-17 

46-80 

5-65 

41-15 

6-40 

Marsilly. 

.        , 314 47-48 

7-16 

36-03 

9-00 

Thesy 

3-07 

50-67 

5-76 

3695 

1-92 

670 
7-20 

4365 

5-79 

36-66 
14-00 Bourdon 

5-55 

47  69 

6-01 

39  30 

7-00 

Camon 

5-59 

46-11 

5-99 

35-97 263 

9-40 

Riemencourt  . 

1-81 

12-99 

2-22 

19-31 65-01 
Vulcaire  . 57-03 

5-63 

2967 209 

5-58 

Regnault. Lory 

58-09 
611 

3077 

4-61 

Framont  . 57-79 

6-11 

30-77 533 
Friesland 

57-16 

5-67 

33-39 

3-80 

Mulder. 

59-86 

5-52 

33-71 

0-91 

Holland   . 
50-85 

4-65 

30-25 14-25 Ramstein 16-70 62-15 

6-29 

27-30 

1-66 
2-70 

Wall 
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TABLE  III.— continued. 

Description. 

Steinwenden 
Niedermoor 
Prussian  . 

Havel 

Linum 
Hamburg 
Bremen    . ,, 

Schopfloch 

Sindefingen 
Irish  peat,  perfectly  dry, 

average 
Irish  peat,  including  25 

per    cent,     moisture, 
average 

Irish  peat,  including  30 
per      cent,    moisture, 
average 

Switzerland,     air-dried, 
compressed,  average 

Peat,  air-dried 

Water 

Ab- 
Car- 

Hydro- 
Oxy- Nitro- 

Ash. 
sorbed. 

bon. 

gen. 
gen. gen. 16-00 57-50 

6-90 

31-81 

1-75 
2-04 

17-00 47-90 

0-80 

42-80 

3-50 

15-70 
5013 4  20 

31-44 

8-92 

2170 55-01 

5-36 

35  24 11-17 
1763 56-43 

5-32 

38-35 

9-86 

19-32 53-51 
5  90 

40-59 

6-60 

18  89 53-31 

5-31 

41-38 

6-80 

31-34 
59-43 

5-26 

35-31 
11-99 

18-83 57-32 

5-32 

37-56 231 
57-84 

5-85 

32  76 

0-95 
2-60 

57-03 

5-56 

34-15 

1-67 1-57 

20-00 
53  59 

5-60 

30-32 

2-71 

8-10 

18-00 45-44 

5-28 

26-21 

1-46 

21-60 

590 6-0 

30-0 

1-25 

4-0 

25-0 
44-0 

4-5 

22-5 

1-0 
3-0 

30-0 

412 
4-2 

21-0 

0-8 

2-8 23-17 40-09 

4-53 

21-50 

2-84 

7-87 

21-9 42-7 

4-0 

■27-4 

1-6 2-4 1 

Authority. 

Walz. 

Baer. 

Jackel. 

>i 

>> 
)> 

•  > 

Breuninger. 
i> 

Nester  and 
Petersen. 

>> 

P.  Dawson. 

Goppelsroeder 

Tyvald. 

similar  plants  requiring  a  fibrous,  peaty,  but  not  very  sandy, 
soil. 

The  mass  of  decomposed  moss,  etc.,  almost  black  in  colour, 

which  is  dug  out  of  wet  fenny  places,  dried,  and  afterwards 
used  for  fuel,  is  of  very  little  use  for  horticultural  purposes. 

Peat  suitable  for  use  in  the  cultivation  of  plants,  with  few 

exceptions,  is  thus  constituted: — 
TABLE  IIIa. 

Fine  siliceous  sand    156  parts 

Unaltered  vegetable  fibre    ....  2 

Decomposing  vegetable  matter    .         .         .110 

Silica  (flint)    102 

Alumina  (clay)    16 
Oxide  of  iron    4 

Soluble  vegetable  and  saline  matter     .         .  4 
Muriate  of  lime  ......  4 

Loss  ........  2 

400 



CHAPTEE  III. 

METHODS  OF  DIGGING,  CUTTING,  AND 
DREDGING. 

Method  of  Digging,  etc. — The  oldest  known  method  of 
obtaining  peat  consisted  in  digging  it  out  of  the  ground  with 

an  ordinary  spade,  forming  it  into  round  balls  by  kneading  it 
with  the  hands,  and  stacking  them  in  the  open  air  to  dry. 

After  that,  the  method  was  adopted  of  digging  the  peat, 

which  is  still  practised,  with  a  spade,  and  cutting  it  into 

rectangular  shaped  blocks  in  the  form  of  bricks.  The  spade, 

called  a  "slane"  in  Ireland,  consists  of  an  ordinary  spade 
blade  (fig.  1),  but  provided  with  a  wing,  A,  so  that  it  cuts  two 
sides  of  the  sod  at  once  and  a  man  follows  cutting  it  to  a 

given  thickness.  Another  form  of  "  slane,"  as  used  in 
America,  is  illustrated  in  fig.  2.  In  some  parts  of  Holland 

a  "  slane  "  as  illustrated  in  fig.  3  is  employed.  In  this  case 
it  has  two  wings,  A  and  B,  so  that  three  sides  of  the  sod  are 
cut  at  once  instead  of  two.  After  the  cutting,  each  block  is 

placed  on  the  side  of  the  bank  to  drain  till  it  can  be  handled. 
The  blocks  are  then  taken  away  on  wheelbarrows  and 

stacked  to  dry  in  the  open  air.  After  remaining  in  that 
state  for  a  few  days,  the  stacks  are  turned  so  that  the  bottom 

sods  come  to  the  top.  This  operation  is  repeated  over  and 

over  again  according  to  the  state  of  the  weather,  but  under 23 
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the  most  favourable  circumstances  six  weeks  is,  as  a  rule, 

the  shortest  time,  and  then  the  peat  contains,  on  an  average, 

20  per  cent,  of  moisture.  This  class  of  peat  is  called  "  dug 

peat." In  Holland  and  several  other  places  the  peat  gets  so  wet 

that  it  cannot  be  dug  in  the  above  way.  In  such  cases  the 

peat  is  dredged  out  by  a  kind  of  scoop  consisting  of  a  canvas 

o 
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Fig.  1. — Irish  Slane.      Fig.  2. — American  Slane. Fig.  3.— Dutch  Slane. 

bag  strengthened  at  the  top  by  strong  rings  fitted  with  teeth 
so  as  to  drag  the  peat  and  fill  the  bag.  The  peat  is  emptied 
on  the  edge  of  the  bog  to  drain,  and  left  in  that  state  till  it 

commences  to  crack  in  drying,  when  it  is  beaten  or  trodden 
by  men  or  women  with  boards  attached  to  their  shoes. 

When  it  has  been  trodden  so  that  a  man's  foot  will  not 
make  any  impression  on  it,  the  peat  is  cut  in  the  usual 
manner  with  a  spade,  stacked,  and  dried  in  the  open  air. 
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The  spade  is  of  the  shape  shown  in  fig.  4, 
the  blade  of  which  is  8  inches  wide  by  10 

inches  deep;  the  handle  is  about  22  inches 

long,  made  of  wood,  and  crutch-shaped. 

In  Mr  Hodge's  method,  instead  of  cutting 
the  sods  in  the  above  manner,  the  whole  sur- 

face was  cut  transversely  by  means  of  curved 

knives  six  inches  apart  and  mounted  on  a 

frame  in  the  shape  of  a  sledge  as  illustrated 

in  fig.  5,  which  was  drawn  to  and  fro  over 
the  whole  surface  until  it  was  scored  with 

furrows.  Two  men,  one  on  each  side  of  the 

peat  bed,  were  required  for  this  operation.  A 

few  days  after,  or  according  to  the  state  of  the 
weather,  it  was  cut  in  transverse  lines  with  the 

former  furrows.  The  instrument  used  in  mak-  Fig.  4.— Dutch 

ing  this  cutting  was  a  sheet-iron  disc,  which 

*
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Spade. 
was  forced  down  through  the  thickness  of  the  peat  to  the  bed 
underneath.     The  blocks  were  cut  in  pieces  18  inches  long. 

Fig.  5.— Hodge's  Peat  Cutter. 

In  some  places  the  peat  is  taken  out  of  the  bog  with  an 

ordinary  dredger  and  delivered  into  a  hopper  of  a  pug  mill,  in 
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which  it  is  macerated,  parting  with  some  of  the  water,  and 

by  means  of  a  travelling  belt  is  delivered  on  the  banks  of 

the  bog,  after  which  it  has  to  pass  through  the  same  process 
as  before  described. 

This  kind  of  peat  is  called  "  dredged  peat." 
Another  process  for  manufacturing  peat  fuel  consists  in 

preparing  the  peat  after  the  two  methods  just  described  and 

afterwards  consolidating  the  sods  by  passing  them  through  a 
press,  and  in  some  cases  the  peat  is  compressed  to  such  a 

degree  that  it  compares  favourably  with  coal  as  regards 

specific  gravity. 

This  kind  of  peat  is  called  "  pressed  peat." 
Cut  Peat  or  Dug  Peat. — At  the  present  time  there 

are  four  methods  adopted  in  working  cut  or  dug  peat, 

in  Ireland,  namely,  horizontal  cut  or  breast  slane,  down- 
ward cut  or  foot  slane,  Ballinrobe  turf,  and  hand  and 

foot  turf. 

Horizontally  cut  or  breast  slane  is  done  by  slicing  the  bog 

by  means  of  flat  wood  slanes  tipped  with  iron,  the  blade 

being  about  2  feet  long.  The  peats  are  2  feet  long,  6  or  7 

inches  wide  and  6  or  7  inches  thick,  and  when  properly  air- 
dried  they  have  shrunk  to  from  12  to  15  inches  long,  4  inches 
wide,  and  3  inches  thick. 

Downward  Cut  or  Fool  Slane. — In  this  case  the  peats  are 
cut  short  and  thick  with  a  flanged  slane,  in  the  lowland  bogs  ; 
but  in  the  mountain  bogs  they  are  longer,  because  the  peat  is 

tougher.  They  are  cut  from  the  brown  peat  12  inches  long 

by  6  inches  square,  and  will  shrink  during  drying  to  8  inches 
long  by  4  inches  square.  It  is  denser  than  the  horizontally 

cut  peat,  on  account  of  the  men  trampling  on  it  during  the 

process  of  cutting. 
Ballinrobe  turf  is  only  met  with  in  the  county  of 

Mayo.  The  peat  is  cut  by  two  men,  one  at  the  breast 
and  one  above,  so  that  it  will  be  seen  that   this   method 
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of  cutting  is  a  combination  of  the  horizontal  and  down- 
ward methods. 

Hand  Turf  and  Foot  Turf. — These  methods  will  be 

described  under  the  head  of  "  Dredge  Peat/'  because  they  are 
only  used  for  soft  peat,  or  peat  made  into  a  pasty  form  by 
admixture  of  water. 

As  far  as  we  can  gather,  the  systematic  reclamation  of 

peat  bogs  was  first  commenced  by  the  Netherlander,  and 
dates  as  far  back  as  1680.  About  that  time  it  was  determined 

that  they  should  use  their  peat  as  a  native  fuel  upon  a  most 

extensive  scale.  By  means  of  canal  communication,  boats 

conveyed  the  fuel,  not  only  to  places  in  Holland,  but  even  to 
neighbouring  countries. 

On  the  high  level  moors  of  Holland,  the  top  layer  of  grey, 

and  the  lower  one  of  black,  soil  vary  considerably  in  thick- 
ness. On  an  average  the  grey  is  3  feet  thick  and  the  black 

from  6  to  9  feet.  The  manner  in  which  the  peat  or  turf  was 

manipulated  in  the  grey  layer  consisted  in  cutting  it  with 

spades  and  other  implements.  The  peats  were  placed  in  a 
saturated  state,  often  containing  500  to  600  per  cent,  of 

water,  end  on  against  each  other  in  the  open  air  to  be  dried, 

partly  by  the  sun,  but  principally  by  the  wind.  When  they 
became  sufficiently  hard  to  allow  of  their  being  handled, 

without  breaking  them,  they  were  arranged  horizontally  in 
rows  on  and  near  each  other  to  a  height  of  about  three  feet, 

which  process  was  termed  stacking  in  pyramids.  The  object 

of  this  arrangement  was  to  thoroughly  dry  the  peat.  After 

some  time  they  were  re-stacked  in  a  similar  way,  the  upper 

ones  being  placed  at  the  bottom  of  the  new  stack,  and  the 

lower  ones  at  the  top.  When  perfectly  dry,  or  at  least  as  dry 

as  they  could  be  obtained  by  this  means  of  drying,  they  were 
stacked  in  large  heaps. 

In  the  neighbourhood  of  Amsterdam,  at  that  period,  the 
manner  of  obtaining  the  fuel  was  considerably  varied.     After 



28  PEAT. 

the  removal  of  the  top  layer,  i.e.  the  grey  turf,  in  the  form  of 
bricks,  it  was  dried  in  the  air  and  sold  in  bricks,  rano-incr  in 
size  from  12  to  20  inches  long  by  4  to  6  inches  broad  and  2 
to  3  inches  thick.  The  manner  in  which  these  peats  were 
cut  horizontally  was  as  follows: — A  plank  was  laid  so  far 
from  the  edge  of  the  face  of  the  peat  as  was  required  for  the 
length  of  the  block.  The  peat  was  then  cut  along  the  plank 
with  a  sharp  spade  by  one  labourer,  whilst  a  second  labourer 
cut  the  turf  to  the  required  thickness  of  3  to  oh  inches, 
loaded  it  on  a  wheelbarrow,  and  brought  it  to  the  drying 
ground.  When  the  work  was  completed  on  the  staked-out 
ground,  the  plank  was  moved  a  length  further  back,  and  the 
operation  of  cutting  repeated. 

When  the  turf  was  cut  perpendicularly,  the  peat  cutter 
worked  at  the  edge  of  the  peat- face  downwards  with  a  sharp- 
edge  spade,  or  slane,  with  rectangular  corners,  the  dimensions 
of  which  were  the  same  as  those  of  the  required  peat  blocks. 
These  were  often  cut  away  on  the  lower  edge  with  the  so- 
called  cutting  iron,  and  were  placed  on  wheelbarrows,  taken 
to  the  drying  ground,  and  treated  similarly  to  the  previous 
case. 

In  the  common  way  of  digging,  one  man  can  dig  and  lift 
10  tons  a  day  to  a  height  of  5  feet.  If  a  greater  depth  has 
to  be  worked,  an  additional  hand  has  to  be  employed,  but  the 
quantity  raised  is  the  same,  the  first  man  casting  a  height  of 
5  feet,  and  the  second  raising  it  the  second  5  feet. 

In  one  of  the  methods  adopted  in  gathering  peat  in  the 
various  parts  of  Germany,  and  permanently  at  the  important 
peat  bogs  under  State  management,  the  turf  is  cut  by  gangs  of 
four  men.  One  cuts  it  from  the  top  with  a  square-ended 
spade,  the  second  man  commences  from  the  side  following 

the  first  man,  and  at  the  same  time  dividing  the  turf  into 
lengths  as  he  cuts  it.  This  latter  operation  is  generally 
performed  with  a  round-ended  spade,  but  sometimes,  though 



METHODS   OF    DIGGING,   CUTTING,   AND   DREDGING.  29 

rarely,  a  three-sided  square-ended  spade  is  used.  The  third 
man  follows  the  second,  digs  the  sods  out  with  a  four-pronged 

fork,  the  handle  of  which  is  bent  upwards  to  an  angle  of  45°, 
and  lays  them  in  rows  on  the  moor  behind  the  cutting. 
The  fourth  man  wheels  away  the  cut  blocks. 

About  thirty  years  ago  an  attempt  was  made  to  get  the 

peat  out  of  the  bog  quickly  and  cheaply.  A  canal  was  made 

all  round  the  peat  bog,  and  in  this  two  boats  were  placed  each 

fitted  with  an  engine,  one  being  placed  on  each  side  of  the 

bog.  Between  these  two  engines  travelled  a  plough  of  the 

balanced  type,  bat  built  on  a  sledge  instead  of  on  wheels. 
In  the  centre  were  placed  circular  discs  cutting  lines  across 

the  bog,  and  the  mould  boards  of  the  plough  up-ended  the 
strips  of  peat,  which  were  afterwards  cut  into  short  pieces  by 
hand. 

The  great  objection  to  drying  the  peat  in  the  open  air  is 
the  uncertainty  of  climate,  since  if  exposed  to  the  rain,  as 

frequently  is  the  case,  a  sufficient  quantity  of  peat  to  supply 
the  market  cannot  be  dried  during  the  summer  months. 

Many  attempts  have  been  made  for  overcoming  this,  and 

amongst  others  the  building  of  extensive  sheds  under  which 
the  wet  peats  are  placed  to  dry ;  but  there  is  one  objection 

to  this,  namely,  that  the  peats  being  close  together,  very  little 
of  the  wind  will  act  on  those  in  the  centre,  and  hence  the 

time  of  drying  is  prolonged. 
At  the  London  Peat  Works,  situated  at  Little  Eggleshope, 

Middleton,  Teesdale,  the  drying  arrangements,  designed  by 
Mr  C.  E.  Hall  and  Mr  C.  E.  Bainbridge,  consisted  of  six 

sheds  each  15  feet  span  of  roof,  making  a  total  width  of  100 

feet  open  side,  inclusive  of  covered  space.  These  sheds  were 

200  feet  long,  covering  an  area  of  20,000  square  feet,  and 

were  fitted  with  racks  placed  back  to  back,  leaving  a  pathway 

between.  There  were  twenty  racks  six  tiers  high  holding 

672  trays  each,  or  a  total  of  13,440  trays;    a  tray  weighing 
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56  lbs.  and  one  of  dry  peat  14  lbs.,  giving  an  evaporation  of 

75  per  cent.,  whilst  the  remaining  fuel  held  20  per  cent,  of 
moisture. 

The  cutting  of  the  peat  in  the  Highlands  of  Scotland  is 

usually  different  from  the  method  adopted  in  cutting  peat 

bogs.  The  first  process  is  to  cut  open  trenches  each  about 

ten  yards  apart  from  one  another,  and,  according  to  the  nature 

of  the  ground,  from  50  to  400  or  even  500  yards  long,  after 

removing  the  surface  sods  at  the  positions  where  the  peat 
is  cut  for  a  width  of  about  3  feet  along  the  whole  line  of  the 

trenches.  The  peat  cutter  digs  it  out  with  a  peculiar  shaped 

tool  in  slices  about  12  inches  square  and  3  or  4  inches  thick. 

As  quickly  as  the  slices  are  cut  a  labourer  takes  them  off 
the  peat  iron  and  throws  them  on  to  the  surface  of  the  bog 
to  drain  off  the  water.  In  this  manner  prisms  of  peat  3  feet 

in  width  and  depth  are  cut  out  at  intervals  of  ten  yards,  and 
the  number  of  slices  cut  out  of  each  trench  are  as  many  as 
the  man  can  throw  on  both  sides  of  the  trench  without 

altering  his  position,  except  along  the  trench  as  the  cutting 
advances.  One  advantage  of  this  method  of  gathering  the 

peat  is  that  it  is  not  necessary  to  move  the  peat  in  barrows 

to  the  spreading-ground,  which  is  attended  with  very  con- 
siderable expense  and  labour. 

Another  method  of  drying  is  to  stack  the  peat  on  trays 
made  of  wood  attached  to  a  pole  about  7  feet  high.  In 

drying  turf,  four  poles  are  placed  in  a  rectangular  form 
covered  with  a  roof.  Between  these  poles  are  five  drying 

hurdles,  one  over  the  other,  each  carrying  twenty  bricks,  and 
the  turfs  remain  on  these  until  sufficiently  dry  to  be  piled 

up  in  heaps. 

Digging  the  peat  appears  very  simple,  and  is  so  under 

ordinary  circumstances,  but  the  water  frequently  interferes 

with  the  process  unless  the  bog  is  well  drained.     When  the 



METHODS    OF   DIGGING,   CUTTING,   AND   DREDGING.  31 

digging  has  been  proceeded  with  to  a  depth  of  4  to  5  feet, 
the  sides  often  have  a  tendency  to  cave  in,  and,  of  course, 

the  greater  the  depth  the  greater  becomes  the  danger. 
When  this  is  the  case  the  best  plan  is  to  sink  shallow  pits 

and  pump  the  water  out  as  the  digging  proceeds. 

The  peat  is  sometimes  cut  by  machinery.  In  North 

Prussia,  Brosowsky's  machine  has  been  extensively  employed, 
and  upwards  of  thirteen  hundred  were  made  for  Mecklenburg 
and  Pomerania  during  the  first  five  years  of  its  introduction. 

This  apparatus  consists  of  a  frame  sharpened  round  the 

bottom  edges,  which,  by  its  weight  and  by  means  of  a  crank 
and  rack,  and  rack  work  operated  by  men,  is  forced  down  into 

the  peat  to  any  depth  up  to  20  feet,  or  according  to  the 

length  of  the  rack.  This  machine  can  only  cut  at  the  edge 
of  a  ditch  or  excavation,  and  when  it  has  penetrated  to  the 

required  depth  a  spade-shaped  knife  is  driven  in  under  the 
cutter  by  means  of  a  lever,  loosening  a  mass  of  peat  10  to 

20  feet  long  and  a  cross-section  of  about  24  inches  by  28 
inches.  This  column  of  peat  is  lifted  by  reversing  the  action 
of  the  crank  handle,  and  is,  when  brought  to  the  surface, 

cut  by  a  spade  into  blocks  14  inches  long  by  6  inches  wide 
by  5  inches  thick.  Each  mass  of  peat  cut  to  a  depth  of 
10  feet  makes  144  sods,  and  can  be  cut  in  about  ten  minutes. 

Four  men  can  cut  and  lay  out  to  dry  12,000  to  14,000  peat 

sods  per  day,  or  3100  cubic  feet. 

The  mode  of  operation  of  this  machine  is  as  follows : — It 
moves  in  a  frame  attached  to  a  prolongation  of  the  tramway 

in  such  a  manner  that  six  or  seven  pillars  of  turf,  the  length 

of  which  corresponds  with  the  depth  of  the  stroke  of  the 

machine,  can  be  cut.  It  is  worked  by  means  of  a  cog-wheel. 
The  pillars  of  turf  thus  separated  are  cut  off  at  their  base 

by  pulling  down  an  arm  of  a  lever.  A  plank  on  the  tram 
is  brought  into  a  vertical  position.  The  whole  pillar  is  then 

raised  by  turning  the  hand  wheel  so  that  it  is  pushed  along 
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the  plank.  The  cutter  is  then  turned,  together  with  the 

plank  and  pillar  of  turf,  and  held  in  its  place  by  suitable 

bars.  Letting  the  top  end  of  the  plank  down,  the  pillar  of 
turf  remains  laying  on  it  and  is  carried  on  a  tram  over  the 

tram  line  to  the  drying  place,  where  it  is  cut  into  bricks. 

The  cutter  is  then  again  brought  into  a  vertical  position  and 

pushed  on  one  division  further,  and  the  process  repeated. 
It  will  be  noticed  that  only  one  labourer  is  required  for 

holding  up  the  turf  and  placing  it  on  the  tram.  A  second 

man  cuts  the  turf  into  bricks  and  piles  them  for  drying. 
This  machine  is  generally  constructed  for  a  depth  of  4  to 
6  feet  if  for  Holland ;  but  the  makers  also  construct  them 

for  all  depths,  even  up  to  40  feet.  The  principal  advantage  of 
this  apparatus  is  that  it  can  be  employed  to  raise  peat  from 

a  bog  below  water-level  without  the  necessity  of  draining. 
Mons.  Lepreux,  of  Paris,  made  many  improvements  in  the 

Brosowsky  machine,  by  means  of  which  two  men  can  raise  and 
cut  40,000  sods  per  day,  which  is  equal  to  5600  cubic  feet. 

Herr  Karl  Weitzmann's  peat  cutting  machine  is  illus- 
trated in  side  elevation,  fig.  6,  and  front  end  view,  fig.  7. 

The  special  feature  or  improvement  in  this  machine  over 

Brosowsky's  is  the  feed  and  tilting  motions.  The  rack  E, 
slide  and  cutter  C,  can  be  brought  into  such  a  position  that 

the  greatest  weight  is  nearest  the  guide  D,  and  the  slide 

has  only  one  support,  A,  so  that  a  heavy  weight  of  great 
length  can  be  easily  raised.  By  tilting  the  frame,  and 

consequently  the  cut  and  raised  peat,  the  latter  can  easily 

be  removed  from  the  machine,  without  the  plank  necessary 

when  the  Brosowsky  machine  is  used  as  previously  described. 

Two  steps,  A,  and  tappets,  F,  secured  to  the  tooth-rack  guides 
permit  the  rack  to  turn  on  its  centre  into  the  horizontal 

position.  The  cutter  is  forced  down  into  the  peat,  and 

raised  out  of  it  with  the  cut  peat  by  hand  wheel,  spur  wheel, 

and  pinion. 
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Dolbery's  Hand  Peat-cutting  Machine. — This  machine  con- 

sists of  a  three-sided  underframe,  the  cutter  attached  to  the 
toothed  rack  and  pusher,  and  the  windlass  arrangement. 
The  underframe  is  made  of  oak,  and  is  provided  with  tram 
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Fig.  6. — Karl  Weitzmann's  Peat-cutting  Machine — Side  Elevation. 

wheels  which  run  on  rails.     The  underframe  is  also  furnished 

with  a  strong  upright  channel  iron  frame  which  carries  the 
cutter  and  winding;  arrangements.     The  tooth  rack  consists 

of  two  rolled  channels  with  the  necessary  stay  bolts,  which 
latter  form  the  teeth  of  the  rack.     The  upright  frame  also 

forms  the  guides  for  the  cutter  and  rack.     At  the  bottom 
3 
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end  of  the  toothed  rack  is  arranged  a  curved  hoe-shaped 
knife  which  can  easily  enter  the  peat.  This  cutting  knife 

is  operated  by  the  working  gear,  whereby  the  resistance  of 
the   peat   cutter   is   reduced  and  the  peat  can  be  cut  with 

ease  to  the  depth  of  6  feet  6  inches. 
The  gear  can  be  worked  by  one 
man  at  the  handle. 

Dolberg's  Small  Peat  -  cutting 
Machine. — This  is  worked  direct 

by  being  pressed  down  by  hand, 

and  the  mass  of  peat  is  cut  off' 
at  the  base  by  means  of  a  disc 
rotated  by  a  handle  at  the  top. 

Peat  trucks  or  cars  are  used 

for  removing  the  cut  peat  turfs, 

or  peats,  from  the  bogs,  usually 
on  light  tramways. 

They  are  made  of  various 
materials,  such  as  wood,  iron,  or 

steel.  They  consist  of  two  or 
more  shelves  on  which  the  peat 
sods  are  laid.  The  one  illustrated 

in  fig.  8  is  made  of  iron  with 
wood  cross-bars. 

Dredge  Peat. — This  kind  of 
peat  is  sometimes  called  mud 

Fig.  7.-KarlWeitzmann'sPeat-  peat.  It  is  the  peat  which  is 
cutting  Machine  —  Front  -  end  so  saturated  with  water  and  so 
View-  incoherent  that  it  cannot  be  cut. 

To  obtain  this  kind  of  peat  it  must  be  dredged  from  the 
bottom  of  the  bog,  and  this  is  effected  by  means  of  a 

massive  iron  ring  to  which  is  secured  a  bag  made  of  strong 

sacking,  the  whole  being  attached  to  a  long  handle  and 

dragged   along    the   slope    of    the    bog.      When    full   it    is 
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brought  on  to  the  land,  emptied,  and  the  peat  left  to 

drain  and  dry.  In  some  cases  an  iron  scoop,  in  the  shape 

of  a  pail,  is  used,  having  its  upper  rim  made  sharp  for 

cutting  the  peat,  the  pail  being  secured  to  a  long  handle. 
The  bottom  of  the  pail  is  formed  of  sacking.  The  peat 

mud  is  emptied  on  to  a  prepared  ground,  nicely  levelled, 
and  enclosed  with  boards  14  inches  wide  set  on  edge.  The 

partially  dried  peat  is  emptied  into  this  prepared  place  and 
left  till  it  cracks  on  the  surface.  It  is  solidified  by  men  with 
boards  attached  to  their  feet,  who  tread  on  it  until  the  foot 

Fig.  8.— Peat  Track,  or  Car. 

leaves  no  impression.  Next,  the  peat  mud  is  cut  up  in  the 

manner  already  described,  either  by  sledges  or  sharp  spades. 

The  method  frequently,  even  at  the  present  time,  adopted 

by  the  Irish  farmers  for  supplying  themselves  with  peat  fuel 

consists  in,  first,  roughly  levelling  the  drying-ground,  and 
stripping  the  place  where  they  intend  to  dig.  When  this  is 
done,  four  men  commence  to  throw  the  mud  peat  from  the 

hole  they  have  dug  out,  and  two  men  break  and  mix  it  with 
a  fork,  continually  trampling  on  it  and  turning  it  over.  This 

mixing  is  necessary,  as  all  the  different  qualities  of  peat  are 
employed,  to  make  an  even  and  uniform  fuel.     When  the 
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mixing  is  completed,  the  mud  is  wheeled  on  hand-barrows  to 

the  drying-ground,  where  it  is  spread  out  to  a  thickness  of 
from  9  to  12  inches;  after  which  one  man  shapes  the  mud 

with  his  hands,  cutting  it  into  blocks  or  sods  by  drawing  his 
hand  across,  at  intervals  of  about  12  inches. 

The  cost  of  manufacturing  turf  by  this  process  is  approxi- 
mately 10s.  per  ton,  delivered,  stacked,  and  covered  over 

with  thatch  on  the  farm. 

This  method  is  mostly  employed  in  the  County  Cavan, 
Ireland.  The  digging  commences  at  the  end  of  May  or  the 

beginning  of  June,  and  the  harvest  is  completed  in  September 
or  October,  although  when  there  has  been  a  wet  season,  such 
as  that  of  1903,  fuel  made  in  June  was  still  so  wet  on  the 

bog  in  October  as  to  be  quite  useless. 



CHAPTER   IV. 

DRYING  PEAT. 

The  greatest  problem  encountered  in  the  manufacture  of  peat 

fuel  is  the  extraction  of  the  moisture  from  the  peat.  Many 

methods  have  been  tried,  but  none  of  them,  up  to  the  present 

time,  have  given  perfect  satisfaction. 

There  are  three  general  principles  that  have  been  resorted 

to  in  all  the  methods  that  have  been  adopted,  namely,  air, 

pressure,  and  heat. 

Air  Drying. — This  method  is  probably  the  best  for  small 
quantities  and  during  a  dry  season.  Sun  is  not  necessary ; 

the  wind  drying  is  the  best  because  the  strong  heat  from 

the  sun  dries  the  outside  crust  of  the  peats,  and  it  takes 

a  longer  time  to  dry  the  interior  of  the  blocks.  The  wind 

dries  the  blocks  gradually,  without  hardening  the  surface, 
therefore  the  moisture  from  the  interior  has  an  easier  access 
to  the  exterior. 

A  great  amount  of  labour  must  naturally  be  expended  in 

turning  the  peats  over,  especially  in  rainy  seasons,  and  they 
must  be  placed  in  such  a  manner  that  the  wind  has  a  free 

access  to  them,  so  as  to  shorten  the  time  of  drying  to  a 
minimum. 

Sheds  have  been  employed  for  protecting  the  peats  from 

rain  during  drying,  but  the  expense  was  great,  not  only  in 
87 
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the  first  cost,  but  also  in  placing  the  peats  on  the  shelves ; 

and  the  access  to  the  wind  being  impeded,  the  time  occupied 
in  drying  was  prolonged. 

Drying  by  Absorption. — This  process  was  tried  at 
Lexington,  Mass.,  U.S.A.  By  this  method  the  drying-ground 
was  covered  with  a  layer  of  porous  bricks,  on  to  which  was 

spread  pulped  peat  as  it  came  from  the  macerating  mill. 
The  bricks  absorbed  part  of  the  moisture  on  the  underside, 

and  at  the  same  time  evaporation  was  effected  at  the  top  by 

the  wind.  The  process  was  naturally  going  on  when  the 
bricks  were  dry,  but  the  bricks  also  absorbed  the  moisture 

from  the  ground  they  rested  on,  and  the  rain  above  would 
also  fill  the  pores  of  the  bricks  with  water,  which  prevented 

the  expected  result  from  being  realised.  Besides  this,  the 

expense  of  the  drying-ground  was  enormous. 

Drying  Non-bituminous  Turf. — One  method,  employed 
at  Buchscheiden  for  non-bituminous  peat  containing  3  to  5 
per  cent,  of  ash,  was  as  follows  : — The  turf  was  cut  into  bricks 

about  10  inches  square  and  3  inches  thick,  which  were 

allowed  to  remain  on  the  drying-ground  for  two  or  three  days, 
in  order  to  attain  sufficient  consistency.  These  peats  or 

sods  were  next  fixed  on  poles.  The  apparatus  consisted  of 
wooden  poles  3  to  4  inches  in  diameter,  on  to  which  were 

secured  eight  or  nine  horizontal  cross-bars  1  inch  in  diameter 

and  2  feet  6  inches  long.  The  cross-bars  were  pointed  at  both 
ends.  On  each  half  of  the  bars  were  placed  four  or  five  sods 

of  peat,  the  sods  having  a  hole  in  the  centre,  made  for  that 

purpose,  through  the  10  by  10  inches  surface,  so  as  to  make 

them  hang  parallel  to  the  central  poles,  reducing  the  exposure 

to  the  rain.  These  poles  and  cross-bars  were  placed  in  rows 
about  5  feet  apart.  The  drying  by  this  method  occupied 

about  three  to  eight  weeks,  usually  four  to  six  weeks,  and  was 
repeated,  at  Buchscheiden,  about  five  times  in  the  year. 

Bituminous  peat  contracts  about  two-thirds  of  its  volume  in 
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the   process   of   drying,  and  the  light   non-bituminous  peat 
one-third. 

Exter  Drying  Process. — The  peat  is  gathered  in  a  fine 
or  powdery  state  from  the  surface  of  the  bog.  The  layers  or 
slices  break  up  at  once  before  the  peat  is  collected  into  heaps 

and  partially  dried  upon  the  bog.  It  is  then  removed  to  a 

shed,  provided  with  a  roof  but  open  at  the  sides,  where  the 

drying  continues  by  evaporation. 

The  best  air-dried  peat  still  contains  12  to  15  per  cent., 
and  in  many  cases  as  much  as  25  per  cent.,  of  moisture, 

although  the  sods  feel  perfectly  dry  to  the  touch. 

Jacobson's  Field  Peat  Press  {Frontispiece). — This  field 
peat  press  is  quite  a  new  implement,  pressing  the  peat 

directly  on  the  drying  field.  The  peat  is  thoroughly  mixed 

and  disintegrated  in  the  usual  way,  and  comes  from  the 
mouthpiece  into  common  dumping  cars,  which  are  driven 

round  the  field,  by  means  of  a  rope  line.  From  the  cars 
the  peats  are  dumped  into  the  field  press,  which,  by  means 

of  another  rope  is  moved  slowly  forwards,  thus  spreading 

and  pressing  the  peat  against  the  surfaces  of  the  field, 

leaving  it  behind,  formed  in  smooth  columns,  which  after- 
wards, by  means  of  special  knives,  are  divided  into  clots, 

each  containing  the  mass  of  one  peat. 
This  method  saves  much  labour,  in  fact,  six  to  eight  men, 

and  the  bad  and  dirty  work  by  handling  the  pallets  and 

laying  out  the  columns  by  hand  is  quite  dispensed  with. 
The  peat  also  dries  better,  and  becomes  a  more  regular 

shape  than  by  other  methods. 

Drying  by  Pressure  and  Centrifugal  Force. — Drying 
by  pressure  has  been  tried,  but  has  given  very  poor  results. 
When  the  peat  is  exposed  to  pressure,  a  hard  crust  is  formed 
on  the  surface,  and  the  moisture  in  the  interior  cannot  get 
away. 

Centrifugal    machines    have    been    tried,    and    with    great 
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success  so  far  as  getting  rid  of  the  moisture  is  concerned,  but 

the  time  taken  for  removing  the  peat  after  the  drying  is  too 
great ;  hence  this  method  is  too  expensive,  and  has  therefore 
been  discontinued. 

Drying  by  Heat. — The  apparatus  employed  for  drying 

by  heat  may  be  divided  into  three  classes,  namely  : — 
First,  drying  in  a  chamber  by  means  of  heat  radiated 

from  stoves  or  by  means  of  piping,  which  is  termed  "  drying 

by  radiation." 
Second,  drying  by  means  of  hot  products  of  combustion, 

or  "  drying  by  smoke." 
Third,  drying  by  artificially  heated  air,  or  "  hot  air 

drying." The  most  important  point  to  be  borne  in  mind  when  drying 

peat  by  heat  is,  the  watery  vapours  evolved  must  be  carried 

off,  especially  if  a  great  quantity  of  hot  gases  pass  through  the 
oven  and  the  temperature  is  kept  uniform. 

One  of  the  most  advantageous  ovens  for  drying  peat  for 

fuel  is  probably  the  one  employed  at  Lesjofors,  in  Sweden. 
In  this,  the  hot  gases  are  conducted  from  the  roof  downwards, 

by  means  of  an  exhaust  fan,  thus  producing  a  uniformly-dried 

peat. 
The  drying  apparatus  employed  at  Neuberg,  in  Styria,  in 

about  the  year  1869,  consisted  of  a  drying  chamber  36  feet 

long,  16  feet  wide,  and  13  feet  6  inches  high,  having  an 

arched  roof.  On  one  side  was  provided  a  fireplace,  and  on 

the  other  a  chimney  2  feet  square  and  about  24  feet  high. 
The  fireplace  and  chimney  were  connected  by  two  tubes  12 
inches  in  diameter,  placed  2  feet  3  inches  from  the  bottom  of 

the  chamber.  These  pipes  conveyed  the  hot  gases  into  the 

chimney.  Square  openings  were  provided  in  the  arched  roof 
for  removing  vapours. 

An  example  of  the  apparatus  heated  by  the  gases  from  a 
furnace  is  one  which  has  been  employed  at  Lesjofors.     The 
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chamber  for  drying  the  peat  was  built  of  bricks  made  of 

blast  furnace  cinder,  and  well  secured  by  irons.  The  oven 
bottom  was  made  of  iron  lattice  work,  and  constructed  in  the 
form  of  a  roof.  This  bottom  was  fitted  with  a  number  of 

slides  for  the  purpose  of  removing  the  dried  peat.  The  waste 

gases  from  a  refinery  hearth  were  conducted  into  the  chamber 

through  flues  below  the  roof,  provided  with  a  sliding  door. 

The  gases  were  first  passed  through  a  chamber  where  sparks 

were  caught  so  as  to  prevent  any  danger  of  the  peat  being 
set  on  fire. 

Dobson's  Dryer. — This  dryer  consists  of  a  sheet-iron 
cylinder  or  barrel,  3  feet  in  diameter  by  30  feet  in  length, 
set  at  an  incline  of  14  inches  in  the  length,  fitted  inside  a 

rectangular  brick  chamber.  A  shaft  enters  the  cylinder  for 

a  distance  of  12  feet  at  each  end,  passes  through  the  brick- 
work, and  is  carried  in  plummcr  blocks.  The  cylinder  is 

furnished  in  the  interior  with  six  rings  of  3  by  3-inch  angle 
iron,  secured  horizontally,  leaving  a  space  of  3  inches  from 

the  plate  to  the  angle  iron.  The  cylinder  is  rotated  by  a 
sprocket  wheel  and  a  detachable  link  chain,  at  a  speed  of  \\ 

revolutions  per  minute,  thus  allowing  the  peat  to  remain  in  the 

furnace  twenty  minutes.  The  dryer  is  fitted  with  a  suitable 

fireplace  with  necessary  chimney.  A  funnel,  or  hopper,  is 

provided  through  which  the  peat  is  fed  into  the  cylinder.  The 
peat  is  continually  turned  over  and  passed  along  by  the 

angle  irons  and  the  inclination  of  the  cylinder,  and  delivered, 
dried,  through  the  funnel.  The  products  of  combustion  from 

the  fireplace  pass  along  under  the  cylinder  to  the  back  end, 
and  then  return  through  the  cylinder  up  the  chimney. 

A  furnace  of  this  description  was  tested  for  a  day  of  ten 
hours  at  Beaverton  Works,  Canada,  with  the  following 

results,  given  in  the  Report  of  the  Bureau  of  Mines,  Toronto, 

1903 : — "  Weight  of  air- dried  peat  charged  into  the  dryer, 
29,300  lbs.,  containing  3421  per  cent,  water;  weight  of  peat 
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discharged  from  dryer,  23,000  lbs.,  containing  16*61  per  cent, 
water.  The  weight  of  water  evaporated  was  6300  lbs.  Air- 
dried  peat  containing  34  per  cent,  water  was  used  as  fuel  at 

the  rate  of  3145  lbs.  per  day." 
Simpsons  Peat  Dryer. — This  dryer  consists  of  two  parallel 

revolving  cylinders  placed  one  above  the  other.  These 

cylinders  are  30  feet  long,  made  of  |-inch  iron  plates,  and 
furnished  in  the  interior  with  L-irons,  as  in  the  Dobson 

dryer,  for  lifting  and  stirring  the  peat  during  drying.  The 
peat  first  passes  through  the  lower  cylinder,  from  whence  it 

is  discharged  into  the  elevator  and  on  to  the  conveyor,  which 
transfers  it  to  the  front  end.  From  thence  it  is  elevated  by 
chain  and  buckets  into  the  top  end  of  the  cylinder.  When 

it  has  passed  through  the  latter  cylinder  it  is  discharged 

through  a  shoot.  A  fan  is  provided  for  exhausting  the  vapour 

arising  from  the  drying,  the  vapour  being  led  to  it  through 

apertures.  The  upper  cylinder  is  rotated  at  a  speed  of  three 

revolutions  per  minute  and  the  lower  cylinder  nine  revolu- 
tions in  the  same  time,  by  sprocket  wheels  and  link  chain. 

The  dryer  is  furnished  with  a  suitable  fireplace  and  chimney. 
The  gases  of  combustion  pass  from  the  fireplace  along  and 

around  the  lower  cylinder  and  second  compartment,  and 
next  into  the  upper  chamber  containing  the  cylinder.  From 

this  it  will  be  seen  that  this  dryer  belongs  to  the  "  Radiator  " 
class. 
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PEAT   FUEL   MANUFACTURE. 

Manufactured  Peat. — Peat  that  is  not  cut  into  brick- 

shape,  but  pulverised  and  afterwards  formed  into  blocks  of 

any  shape  and  size,  is  termed  manufactured  peat. 

Challeton's  System. — It  appears  that  the  earliest  attempts 
at  making  dense  turf  by  mechanical  arrangements  were  those 

of  M.  Challeton  in  France.  In  the  year  1860  the  first 

works  of  this  system  were  erected  at  Mantanges,  near  Paris. 
The  turf  was  cut  from  the  bog  and  brought  to  the  works. 

The  raw  peat  was  dumped  into  a  hopper  of  a  tearing  machine 

consisting  of  cast-iron  rollers  1  foot  6  inches  in  diameter  and 
a  length  of  about  4  feet,  the  surfaces  of  which  were  fitted 

with  knives  4  inches  in  length.  Whilst  passing  through  the 
machine  water  was  mixed  with  the  peat,  so  that  the  peat 
came  out  of  the  machine  in  the  form  of  a  thin  pulp.  The 

pulp  was  elevated  to  the  upper  floor  by  a  chain  pump,  where 
it  was  run  over  a  fine  sieve  to  free  it  from  all  coarse  fibres 

and  other  foreign  matter.  The  fine  peat  pulp  was  run  into 

vats  varying  in  size,  the  smallest  being  40  feet  square  and 
from  12  inches  to  2  feet  deep,  having  their  bottoms  covered 
with  coarse  grass  or  rushes,  which  formed  a  porous  bed 

and  allowed  the  surplus  water  to  drain  off.  In  a  short  time 

the    pulp    became   dry  enough  to  be  cut  into  blocks.      The 43 
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blocks  were  then  dried  either  by  artificial  heat  or  by  the  air. 
The  cost  of  production  was  about  13s.  per  ton. 

Robert's  System. — A  plant  according  to  this  system  was 
erected  at  Pekin,  N.Y.  The  machinery  consisted  of  a  13- 
horse-power  semi-portable  engine  and  a  revolving  elevator 
and  conveyor.  The  elevator  was  75  feet  long  from  the  top 

of  the  machine  to  the  ground,  where  the  peat  was  dug  up  and 

dumped  into  a  revolving  wheel,  which  separated  the  stones 
and  coarse  fibres  from  the  peat  and  delivered  them  on  one 

side,  after  which  the  peat  was  mixed  with  water  and  passed 

through  the  machine,  where  it  was  made  into  the  consistency 

of  a  paste.  The  paste  was  discharged  on  to  a  conveyor  about 

100  feet  long,  which  carried  it  that  distance  and  then 

dropped  it  on  the  ground  to  a  depth  of  5  to  6  inches.  When 

sufficient  paste  had  covered  the  ground,  the  conveyor  was 
turned  round  about  2  feet,  and  work  commenced  again  till 

the  fresh  space  was  covered.  This  process  was  continued  for 
the  distance  of  two  rods  in  length  and  2  feet  in  width.  This 

paste  had  to  lie  a  week  on  the  ground,  when  it  was  cut 

through  with  knives,  at  the  expiration  of  which  time  it  was 
turned  over  and  allowed  to  lie  another  week,  it  usually 

taking  three  weeks  before  it  could  be  removed.  It  was  then 

taken  up  and  put  in  a  shed,  and  in  about  one  week  more  it 

could  be  used,  but  the  longer  it  was  kept  the  better  fuel  it 
made.  This  machine  turned  out  from  20  to  30  tons  of  peat 

per  day. 

Siemens  System. — This  system  was  invented  in  the  year 
1857  by  Professor  Siemens  of  Hohenheim.  It  consisted  in 

dumping  the  peat  into  vats  made  by  boards  of  wood,  in  which 
it  was  soaked  and  worked  with  water,  after  which  it  was 

elevated  into  a  pulveriser.  This  was  performed  in  a  machine 

of  the  same  type  as  used  for  pulping  potatoes  and  beets  for 

sugar-making.  This  broke  up  and  grated  the  peat  to  a  fine 
pulp.     After  this  process  it  was  delivered  into  moulds,  which 
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were  next  emptied,  and  the  peats  carried  away  to  the  drying- 

ground,  where  they  were  air-dried  in  the  usual  manner.  By 
this  system  10,000  peat  blocks  were  made  by  eight  men  in 

one  day.  Professor  Siemens  calculated  that  the  peat  fuel 

prepared  by  his  system  cost  about  one-third  more  than  the 
ordinary  cut  peat,  but  the  extra  cost  was  recouped  by  the 

additional  heating  effect  obtained. 

This  system  was  invented  for  peat  mixed  with  shells  and 

Fig.  9.— Weber's  Vertical  Pug  Mill. 

clay,  which  destroy  the  coherent  property  of  peat,  and  the 
peat  which  had  been  exposed  to  the  cold  weather,  from  the 
ditches,  that  could  not  be  worked  in  the  ordinary  manner. 

Weber's  System. — This  system  consisted  of  a  vertical  pug 
mill,  illustrated  in  fig.  9,  in  which  rotated  a  vertical  shaft 
D,  fitted  with  cutting  knives  F,  which  revolved  between 
other  knives  E,  fixed  in  the  interior  of  the  cylinder  of  the 

mill,  by  which  means  the  cutting  up  of  the  peat  was  performed. 

The  peat  was  cut  from  the  bog,  cleaned  of  sticks  and  the 
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thick  roots.  It  was  raised  to  the  hopper  of  the  pug  mill  by 
an  elevator,  and  by  the  action  of  the  knives  it  became  cut  and 
torn,  and  was  delivered  from  the  orifice  G  in  the  bottom  in 

the  form  of  a  pulp.  The  cylinder  was  made  of  iron  in  the 

form  of  a  cone  2  feet  in  diameter  at  the  top  and  1  foot  6  inches 

in  diameter  at  the  bottom,  and  3  feet  6  inches  high.  After 
the  pulp  had  been  delivered  it  was  moulded  and  dried,  either 

in  the  open  air  or  by  artificial  heat  in  a  drying  chamber. 
One  of  these  machines  was  at  work  at  Staltach  on  very 

light  peat,  the  moor  being  about  475  acres  in  extent,  and 
varying  in  depth  from  12  to  20  feet. 

A  good  method  for  moulding,  adopted  by  Professor  Siemens, 

is  illustrated  in  diagrammatic  form  in  fig.  10.  It  consisted 
of  a  pair  of  rolls  A  and  B.  The  roll  B  had  a  series  of  moulds 

on  its  periphery,  which  were  provided  with  sliding  bottoms. 
The  peat  was  pushed  into  the  moulds  by  two  rolls  C  and  D. 

On  the  roll  A  were  projections  E  E,  which  corresponded 
with  the  moulds  in  roll  B,  and  when  the  rolls  revolved 

the  projections  E  E  compressed  the  peat.  As  each  mould 

passed,  the  excentric  G,  acting  upon  the  pin  F,  forced  the 

movable  bottom  of  the  moulds  outwards  and  discharged  the 

peats  upon  an  endless  band,  by  means  of  which  they  were 
removed  from  the  press. 

Schlickeysen's  System. — This  system  was  intended  to  be  an 
improvement  on  Weber's  system.  The  machine  consisted  of 
a  vertical  cast-iron  cylinder  having  a  central  revolving  shaft 
fitted  with  knives  for  mixing  and  tearing  the  peat.  The 

shape  of  these  knives  was  such  as  to  force  the  peat  down- 
wards during  the  time  that  they  tear  it.  The  peat  was  in 

this  manner  forced  out  through  a  moulding  piece  situated 

at  the  bottom  of  the  cylinder.  In  this  moulding  piece  there 
were  three  openings,  each  about  3|  inches  square.  As  the 

stream  of  peat  passed  out  of  the  mould  they  were  cut 

in  pieces  about  10  inches  long  by  hand.      The  peats  were 
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then  placed  on  boards,  and  removed  on  barrows  to  the  drying- 
ground  or  a  shed  provided  for  that  purpose.     The  peats  on 

Fig.  10. — Professor  Siemen's  Peat-moulding  Machine. 

drying  were  reduced  to  one-fourth  to  one-sixth  of  the  original 
bulk.     This  machine  is  illustrated  in  fig.  11. 

Gyssers  System. — This  is  a  hand  machine  which  can  be 
worked  on  the  bog,  on  the  spot  where  the  peat  is  cut,  but 

is    not    suitable    for    peat   containing   heavy    roots    or    that 
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which  is  of  a  fibrous  nature.  This  machine  is  shown  in 

elevation,  fig.  12,  part  sectional  elevation,  fig.  13,  and  plan 

of  cylinder,  fig.  14.  A  is  a  cast-iron  conical  cylinder,  sur- 

mounted by  a  wrought-iron  hopper  B.  On  the  revolving 
shaft  G  are  six  knives  secured  in  a  spiral  form,  some  curved 

upwards,  and  others  downwards.  Another  series  of  knives 
is  secured  to  the  cylinder.     The  shaft,  when  rotated  by  the 

fi 

Fig.  11. — Schlickeysen's  Machine. 

bevel  wheels  L  and  M,  is  turned  by  the  crank  handle  K. 
The  fixed  knives  work  between  the  knives  on  the  revolving 
shaft,  and  move  in  the  contrary  direction.  Beneath 
the  knives  on  the  shaft  is  a  spiral  iron  scraper,  which 

forces  the  peat  out  through  the  opening  E  at  the  bottom  of 

the  conical  cylinder  A.  The  opening  is  cylindrical,  and  has 

at  its  centre  a  cone  F,  held  central  by  two  sharp-edged  ribs, 
so  that  the  peat  comes  out  in  the  form  of  a  tube,  which  is 
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broken  off  in  lengths  of  about  14  inches.  Two  men  and  two 

boys  can  produce  2500  to  3000  pieces  per  day,  which 

shrink  in  drying  to  9|  to  10  inches  in  length  and  2|  inches 

in  diameter,  and  weigh  about  1  lb.  each. 

Zeavitt's  System. — This  machine  is  described  by  Mr  T.  H. 
Leavitt  in  his  book  Facts  about  Peat,  from  which  we  borrow 

Fig.  12. — Gysser's  Hand  Peat  Machine — Elevation. 

part  of  the  following  description.  The  process  is  similar  to 

the  Weber's  method,  except  there  is  no  drying  by  heat 
employed.  One  of  these  machines,  erected  for  the  Boston 

Peat  Company,  consisted  of  a  cistern  3  feet  in  diameter  by 

6  feet  high,  supported  on  a  framework  about  4  feet  above  the 
floor,  at  a  place  near  the  bog.  The  building  was  constructed 

on  a  hillside,  so  that  an  easy  access  was  had  to  the  lower 

storey  on  one  side  from  the  bottom  of  the  hill,  and  to  the 
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second  storey  on  the  other  side.  The  top  of  the  cistern  was 
open,  and  level  with  the  floor  of  the  second  storey.  Inside 
the  cistern,  and  firmly  fixed  to  the  side,  were  numerous  pro- 

jections of  forms  adapted  for  the  treatment  of  the  material 

in  its  several  stages  as  it  progressed  through  the  mill,  which 
was  divided  into  three  compartments.  Through  the  centre 
of  the  cistern  revolved  an  upright  shaft,  to  which  were 
secured  knives  varying  in  form  to  correspond  with  the 
fixed  ones  in  each  compartment.     Below  the  cistern  was  a 

Fig.  13.—  Gysser's  Hand  Peat  Machine 
— Part  Sectional  Elevation. 

Fig.  14.— Gysser's  Hand  Peat 
Machine — Plan  of  Cylinder. 

hopper,  and  under  this  a  moulding  machine,  2  feet  in  width 
and  12  feet  long,  of  a  similar  construction,  which  received 
the  condensed  material  from  the  hopper,  and  delivered  it  in 
blocks  of  any  form  and  size. 

The  crude  peat  was  dumped  into  the  mill.  The  treatment 
was  such  that  the  original  form  of  the  peat  was  entirely 
destroyed.  In  the  second  stage  the  air  contained  in  the  peat 
cells  was  ejected,  and  the  mass  was  condensed  in  its  moist 
state  in  the  lower  part  of  the  mill,  and  was  discharged  in  a 
continuous  line  of  moulds,  which  were  fed  into  the  back  of 
the  machine  at  the  rate  of  from  50  to  100  tons  per  day  of  ten 
hours,  and  the  weight  of  dry  hard  peat  produced  per  day  was 
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from  12  to  17,  or  25  to  35  tons  from  the  two  sizes  of  machines 

respectively. 

German  System. — The  following  system  was,  and  is  even 
now,  frequently  used  in  Germany.  The  wet  turf,  as  cut  from 

the  bog,  is  put  into  a  breaking  machine,  which  cuts  and 
grinds  it  quite  fine.  The  mull,  as  it  is  called,  is  dried  by 

passing  it  through  a  cylinder  carrying  exhaust  steam  from 
the  engine;  the  inside  of  this  cylinder  is  fitted  with  large 

steam  pipes  and  continually  revolved,  the  cylinder  being 

placed  at  an  angle.  From  this  cylinder  the  mull  is  passed 

into  a  hopper  of  a  pressing  machine.  The  press  makes  eighty 

briquettes  per  minute,  or  35  tons  per  day. 

Clayton's  System. — This  system  consists  in  cutting  peat  into 
fragments  in  its  raw  and  moist  state,  draining  off  all  free 
water,  masticating  the  fibres  and  the  whole  mass  of  peat 

together  in  a  machine,  until  it  is  impossible  to  detect  the 
fibres  from  the  humus. 

This  machine  consists  of  a  cutting,  kneading,  and  moulding 

machine,  which  is  driven  by  a  belt  pulley  through  a  double 
cone  friction  clutch,  which  latter  drives  a  shaft  on  which  is 

keyed  a  pinion,  gearing  into  the  spur  wheel  upon  the  shaft. 

On  this  shaft  is  keyed  another  pinion,  gearing  into  a  spur 
wheel  keyed  on  to  another  shaft,  which  traverses  the  cutting 

up  and  kneading  cylinder.  The  lumps  of  peat  are  thrown 
into  a  hopper,  and  first  reduced  in  size  to  some  extent  by  the 

action  of  blades  ;  but  the  cutting  up  and  kneading  is  mainly 

effected  by  propelling  arms  forcing  themselves  through  the 

peat  and  carrying  it  again  and  again  between  the  knife 
blades,  whilst  it  is  firmly  compacted  between  the  feeding 

worm,  which  has  a  quick  pitch,  and  the  delivery  worm, 

which  has  a  comparatively  slow  pitch.  It  will  be  noticed 

that  the  knives  are  placed  closer  and  closer  together  in  pass- 
ing from  the  feeding  to  the  delivery  end  of  the  cylinder,  and, 

to  correspond,  the  propelling  arms  are  widest  at  the  feeding 
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end.  All  the  propelling  arms  are  fiat  on  the  face,  and  their 

spiral  arrangement  is  such  that  they  act  effectively  to  keep 
the  peat  in  motion  rapidly  forward  through  the  machine. 

This  machine  has  five  moulding  orifices  which  are  all 
formed  in  one  die,  bolted  to  the  mouth  of  a  chamber. 

Beneath  the  chamber  is  a  roller  table,  on  which  boards  or 

trays  are  placed  to  receive  the  moulded  peat.  The  boards  or 

trays  of  peats  are  conveyed  along  the  roller  table  until  they 

are  opposite  drying  racks,  when  they  are  lifted  off  on  to  and 
placed  on  the  latter,  where  they  remain  about  three  days. 

After  that  period  of  time  the  peats  are  placed  upon  open 

shelves  for  final  drying.  On  an  average  it  takes  about  three 

weeks  before  they  are  well  dried  and  ready  for  use. 

Gtvynne's  System. — This  system  consists  in  depriving  the 
peat  of  a  large  percentage  of  water  by  means  of  a  centrifugal, 
after  which  it  is  ground  to  powder,  and  passed  through 

a  series  of  cylinders  revolving  in  a  heated  chamber,  to 

evaporate  the  remaining  part  of  the  water.  When  the  peat 

has  been  subjected  to  a  temperature  of  about  180°  F.,  it  is 
compressed  into  blocks. 

The  peat  to  be  manufactured  into  fuel  is  fed  into  the  mill, 

where  it  is  prepared.  From  thence  it  is  passed  by  a  chute 
into  an  elevator,  from  whence  it  is  conveyed  by  elevator 

buckets  to  the  top  pair  of  a  series  of  cylinders.  These 

cylinders  are  driven  by  a  pulley,  and  the  rotary  motion  is 
transmitted  throughout  by  a  series  of  spur  wheels  keyed  on 

to  the  ends  of  the  cylinder  shafts.  A  furnace  gives  the 
necessary  heat  to  the  cylinder  for  effecting  the  drying  of  the 
material.  The  interior  of  the  cylinders,  for  the  purpose  of 

agitating,  mixing,  and  propelling  the  peat  under  treatment, 
was  fitted  with  ribs  or  screw  blades.  As  the  cylinders 

revolved,  the  peat  travelled  along  them  and  fell  from  one  to 
another  until  it  arrived  at  chutes,  through  which  it  passed 

into  a  chamber  thoroughly  dried. 
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After  this  operation  the  dried  peat  was  ground  and  passed 

into  the  compressing  machine.  The  main  driving  shaft  is 

carried  in  bearings  on  vertical  frames,  and  has  keyed  on  to  it 

a  driving  pulley  and  fly-wheel.  This  shaft  carries  also  two 

spur  pinions,  which  give  motion  to  spur  wheels,  keyed  on  to 

the  ends  of  the  shafts.  A  strong  cast-iron  standard  bolted  to 
beams  carries  the  shafts  in  the  bearings.  Each  of  these  shafts 

is  fitted  with  an  eccentric,  which  is  connected  with  compress- 

ing plungers  by  tightening  brasses.  The  moulding  table  is 

actuated  by  a  spring  catch,  which  consists  of  a  lever,  working 
loose  on  a  tubular  centre  underneath  the  table.  A  spring 

catch  fitted  with  a  projecting  pin  is  fixed  to  this  lever  by  a 

screw.  The  pin  projects  through  the  lever  into  indirect 

grooves,  formed  in  the  raised  portion  of  the  table.  One  edge 
of  the  lever  is  inclined  for  the  purpose  of  raising  the  end  of 

a  spring  detent,  which  is  secured  at  its  extremity  to  the 
standard.  This  spring  is  fitted  with  a  stud  pin  which  is 

pressed  into  one  of  a  series  of  holes  formed  in  the  table;  by 
this  means  it  is  held  steady  during  the  compression  of  the 

peat,  which  is  effected  in  the  rectangular  openings  ;  the  outer 
end  of  the  lever  is  attached  to  a  connecting  rod,  which  is 

jointed  at  its  opposite  extremity  to  a  vertical  lever  arm. 
This  lever  works  on  a  fixed  centre,  and  is  guided  by  a  forked 

or  slotted  guide,  bolted  to  one  of  the  beams.  The  necessary 

vibrating  motion  is  transmitted  to  this  lever  by  a  connecting 
rod,  which  is  attached  at  one  end  to  the  free  extremity  of  the 

lower  arm,  and  at  the  other  end  it  is  connected  with  a  crank 
fitted  on  the  end  of  a  short  shaft ;  a  steam  pipe  communicates 

with  the  interior  of  the  moulding  table  for  the  purpose  of 

heating  the  same.  To  effect  this  the  table  is  cast  hollow, 
with  a  plate  or  cover  bolted  over  it,  the  waste  steam  passing 

off  by  a  pipe.  The  compressing  plungers  work  in  fixed 
guides,  which  are  bolted  to  the  frame ;  each  carries  a  stud 

which  passes  through  a  lever,  working  on  a  fixed  centre  on 
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the  side  of  the  lever  frame.  This  lever  is  fitted  at  its  end 

with  a  discharging  plunger,  which  works  vertically  in  guides 
also  carried  by  the  frame.  A  portion  of  the  frame  is  made 

to  project  laterally  beneath  the  table,  so  as  to  form  a  bottom 

to  the  compressing  apertures  which  are  under  the  feeding- 
hoppers,  thereby  enabling  the  aperture  to  be  filled  with  peat 
to  be  compressed,  and  retaining  it  in  its  chamber  until  it  is 

brought  under  the  compressing  plunger. 

The  operation  in  working  the  compressing  machine  is  as 

follows : — The  peat  is  fed  into  the  hoppers,  and  an  inter- 
mittent rotating  motion  is  communicated  to  the  table  by  a 

lever  and  connecting  rod ;  on  moving  the  rod  in  one  direction 

the  knife  edge  of  the  lever  is  brought  underneath  the  end  of 

the  fixed  spring,  thereby  raising  the  stud  pin  out  of  the  series 
of  holes  in  the  table.  The  same  movement  of  the  lever  slides 

the  pin  up  the  inclined  groove  or  slot,  until  it  arrives  at  the 

commencement  of  the  next  hole,  into  which  it  passes  by  the 

spring.  By  this  time  the  pin  is  completely  free  from  its 
hole,  and  the  return  or  back  stroke  of  the  lever  propels  the 

table  round  until  the  pin  drops  into  the  next  succeeding 

hole.  When  the  required  compression  has  been  made  by  the 

plungers,  the  table  is  moved  forward  one  aperture,  thereby 

bringing  another  chamber  with  a  fresh  supply  of  peat  to  be 
pressed ;  at  the  same  time  that  the  fresh  apertures  are 

brought  beneath  the  compressing  plungers  the  aperture  con- 
taining the  compressed  blocks  is  brought  underneath  the 

expressing  plungers,  which  descend  simultaneously  with  the 

compressors,  and  force  the  compressed  peat  out  of  the  aperture 

on  to  a  travelling  belt.  This  machine  makes  a  very  dense 
fuel,  and  it  is  a  machine  embodying  many  details  which  are 
now  used  in  the  latest  machines,  on  which  account  we  have 

described  it  so  minutely. 

Aschroft  and  Betteley's  System. — In  this  process  of  manu- 
facturing peat  fuel  the  inventors  separate  the  fibrous  from 
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the  thoroughly  decomposed  portions  of  the  peat  by  combing, 

by  that  means  reducing  it  to  a  pulp,  which  is  conveyed  to  a 

tank,  where  it  is  allowed  to  remain  till,  by  its  own  weight 
and  pressure,  it  becomes  sufficiently  dense  to  be  formed 
into  blocks. 

The  plant  of  the  American  Peat  Company,  of  Boston,  had  a 

triturating  machine  36  inches  in  diameter  by  4  feet  6  inches 

high.  A  central  shaft  was  provided  with  cutting  knives,  and 
the  cylinder  was  furnished  with  fixed  knives  in  the  usual 
manner  in  this  class  of  machine.  At  the  bottom  of  the 

cylinder  was  a  sliding  door,  worked  by  a  lever,  through  which 
the  peat  was  discharged  into  the  combing  machine.  The 

combing  machine  consisted  of  a  semicircular  cistern  6  feet 

long  and  3  feet  6  inches  in  diameter,  inside  which  was  a 
revolving  shaft  fitted  with  arms  placed  at  about  1^  inch  pitch, 

the  arms  being  1  foot  8  inches  long,  reaching,  therefore,  within 
2  inches  of  the  bottom  and  sides  of  the  cistern.  Another 

shaft,  provided  with  arms  of  similar  dimensions,  was  placed 

at  an  angle  of  45°  with  the  former  ;  the  centres  of  the  two 
shafts  were  2  feet  2  inches.  The  arms  of  the  two  shafts 

were  arranged  to  run  between  each  other,  and  both  shafts 
revolved  in  the  same  direction.  The  second  shaft  was  made 

to  rotate  at  twice  the  speed  of  the  former.  At  the  bottom 

of  this  apparatus  was  fixed  a  grating  through  which  the 

cleaned  peat  was  discharged  into  the  kneading  machine.  The 

kneading  machine  consisted  of  an  iron  cylinder  16  inches  in 

diameter  by  7  feet  long,  provided  with  a  spiral  screw  con- 
sisting of  discs  having  a  pitch  of  6  inches. 

Versmanns  System. — This  consisted  of  a  perforated  conical 

wrought-iron  cylinder,  inside  which  was  rotated  a  cast-iron 
cone  A,  fig.  15,  provided  with  two  spirally  shaped  knives. 

The  peat  was  introduced  through  a  hopper  K,  and  cut  and 

forced  downwards  by  the  spiral  knives,  and  squeezed 

through  the  perforations  in  the  cone.     The  peat  which  passed 
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through  was  collected  on  the  inclined  cone  in  the  chamber 
D,  from  which  it  was  removed  by  means  of  a  screw  conveyor 

to  the  moulding  machine.  The  fibres  and  heavy  stuff  passed 

away  through  the  tube  E  into  the  space  C,  from  which  place 
it  was  returned  to  the  hopper  of  the  machine,  to  be  reduced 

till  it  could  pass  through  the  perforations.     F  is  a  central 

( 
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Fig.  15. — Versmann's  Peat  Machine. 

shaft  guided  at  the  top  in  the  bearing  L,  and  at  the  bottom 
in  the  footstep  M.  The  shaft  is  rotated  by  the  pulley  G, 
pinion  H,  and  bevel  wheel  J. 

Buckland's  System. — This  system  consisted  of  a  solid  cast- 
iron  cone  having  round  its  exterior  surface  a  spiral-shaped 

groove,  rotating  inside  a  vertical  hollow  wrought-iron  cone. 
The  peat  was  introduced  into  a  hopper  and  passed  down 
between  the  two  cones,  and  by  the  rotation  of  the  inner  cone 
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the  peat  was  forced  through  the  perforations  in  the  outer 
cone.  According  to  Professor  Johnson,  a  machine  of  this 

description  was  tried  near  Boston,  United  States,  but  was 
abandoned  as  being  uneconomical.  The  ground  peat  was 
moulded  by  hand. 

Hodges  System. — This  system  was  invented  by  Mr  James 
Hodges,  of  Montreal,  Canada.  It  consisted  of  a  floating 
barge  on  which  was  erected  the  whole  of  the  necessary 

machinery ;  it  was  about  80  feet  long,  16  feet  beam,  and 
6  feet  deep.  The  hull  of  the  vessel  was  fitted  with  screw 

excavators  in  the  front  end  of  the  barge,  which  were  11  feet 

in  diameter,  driven  through  gearing  by  an  engine  placed  in 
the  stem  of  the  vessel.  These  screws  cut  their  way  through 

the  bog,  forming  a  channel  19  feet  wide  and  from  4  to  6  feet 

deep ;  and  as  the  water  flowed  into  the  channel  as  fast  as 

the  peat  was  taken  out,  the  vessel  floated  and  moved  onwards 
as  the  screws  advanced,  usually  at  about  the  rate  of 

15  feet  per  hour.  The  screw  elevators  were  arranged  with 

shields,  cutting  plates,  knives,  gauge  plate,  and  scrapers. 
The  rate  of  feed  given  to  the  excavators  could  be  increased 

from  1|  up  to  4  inches  per  each  revolution,  according  to  the 

density  of  the  peat.  The  peat  was  delivered  into  the  barge, 
and  two  men  were  employed  to  clear  the  peat  of  any  pieces 

of  wood,  roots,  or  other  useless  material  fed  in  by  the  exca- 
vators. When  the  peat  was  cleaned  it  was  elevated  by  chain 

and  buckets  into  a  hopper,  into  which  the  material  was  dis- 
charged. At  the  bottom  of  this  hopper  was  a  screw  which 

passed  the  material  on  into  a  feeder,  in  which  a  shaft, 
reaching  from  end  to  end,  was  rotated ;  the  shaft  was 

provided  with  blades.  Within  the  feeder  were  fixed  bars,  so 

applied  as  to  direct  sticks  and  similar  refuse  matter  out  on 

one  side,  acting  in  conjunction  with  the  revolving  blades. 

A  trap  was  arranged  so  as  to  regulate  the  exit  opening  from 

the  feeder,  according  to  the  amount  of  refuse  to  be  separated 
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from  the  peat.  A  receiver  for  the  refuse  matter  was 

fitted  with  a  valve  which  was  opened  from  time  to  time  to 

let  out  the  refuse.  The  material  was  delivered  as  it  passed 

out  of  the  feeder  into  a  trough  fitted  with  fixed  knives  and  a 

revolving  shaft  with  knives,  and  at  intervals  at  its  bottom 
were  sliding  doors  which  could  be  opened  at  pleasure  for 

the  escape  of  the  material  on  a  previously  prepared  ground 
along  the  banks  of  the  channel  that  was  cut  out,  and 

distributed  in  layers. 

When  the  peat  was  sufficiently  dry,  it  was  cut  into 

regular  blocks.  The  barge  was  propelled  forward,  as  the 

cutting  proceeded,  by  means  of  a  drum  worked  by  the  steam 

engine.  The  rope  was  secured  to  an  anchor  ahead  of  the 
barge. 

The  screw  excavators  were  driven  in  opposite  directions, 

their  shafts  being  geared  together  by  a  cross-shaft  which  was 

geared  with  another  cross-shaft,  and  from  this,  by  an  inclined 
shaft  and  suitable  gearing,  was  driven  the  elevator. 

The  peat,  which  was  fed  into  the  hopper  in  lumps,  was 

broken  up  in  the  feeder,  into  the  separator,  and  by  means  of 

a  hand  pump  sufficient  water  was  added,  if  necessary,  to 

ensure  the  thorough  pulping  of  the  material  in  the  trough. 

The  shape  of  the  knives  in  the  feeder  and  in  the  distributing 

trough  was  such  that  whilst  one  edge  of  each  revolving 
knife  cuts  the  fibre  of  the  peat  between  itself  and  one  of  the 

fixed  knives  in  the  manner  of  a  pair  of  shears,  the  other 

edges  of  the  knives  crush  the  fibre  between  itself  and  the 
flat  side  of  the  next  diaphragm,  against  which  it  is  forced  by 

the  spiral  action  of  the  revolving  blades. 

Hodgson's  System. — Mr  C.  Hodgson  employed  for  com- 
pressing peat  a  machine  patented  by  him  which  he  described 

as  a  horizontal  reciprocating  ram,  working  in  a  cylinder 

5  feet  long ;  as  the  ram  was  drawn  back  at  each  stroke  the 

powdered   peat   fell   into   it,    and   filled    the   whole   length, 
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considerable  friction  taking  place  against  the  sides  of  the 

cylinder  before  the  frictional  resistance  of  the  column  was 
overcome.  The  whole  mass  moved  on,  so  that  the  blocks 

formed  at  one  end  were  successively  discharged  at  the  other, 

at  the  rate  of  sixty  per  minute,  making  in  an  hour  about 
15  cwts.  of  compressed  peat  fuel,  equal  in  density,  it  was  said, 
to  coal.  A  machine  of  this  description  was  in  operation  at 

Derrylea,  near  Monasterevan. 

Zohrab's  System. — The  system  invented  by  M.  E.  Zohrab 
is  illustrated  in  sectional  elevation,  fig.  16.  The  peat  is 
crushed  in  a  mill  A,  then  it  is  kneaded  and  moulded  in  the 

machine  B,  and  finally  dried  in  the  chamber  C.  The  peat 

is  crushed  by  means  of  cast-iron  blades  E  fitted  to  the 

vertical  revolving  shaft  F,  rotated  in  bearings  G-  and  H, 
and  the  blades  J  attached  to  the  interior  surface  of  the 

cylinder  A.  The  vertical  shaft  is  rotated  by  the  bevel  wheel 

and  the  pinion,  keyed  on  a  horizontal  shaft.  The  crushed 

peat,  in  a  plastic  condition,  is  forced  through  the  perforated 

plate  N  by  the  Archimedean  screw  0,  falls  on  to  the  travel- 
ling belt  P,  and  is  carried  to  the  moulding  machine  B.  The 

peat  is  kneaded  in  this  machine  B  by  the  arms  R,  mounted 

on  the  vertical  rotating  shaft  S,  and  worked  between  the 

fixed  arms  T.  The  peat  is  forced  through  the  lateral  mould- 
ing aperture  U  by  the  screw  V  and  cut  into  blocks  by  a 

knife,  wire,  or  other  suitable  means.  The  blocks  are  carried 

away  by  the  travelling  belt  W  through  the  drying  chamber  C, 

supplied  with  hot  or  cold  dry  air  by  pipes  arranged  at 

intervals  along  the  sides  of  the  chamber. 

Gerard's  System. — A  very  elaborate  installation  for  the 
manufacture  of  peat  fuel  was  invented  by  J.  M.  A. 

Gerard.  The  peat,  after  it  had  been  cut  from  the  bog,  was 
disintegrated  by  a  pug  mill,  and  the  disintegrated  peat,  mixed 

with  water,  was  run  into  settling  tanks,  in  which  any  sand 

or  clay  present  with  it  subsided.     The  peat  pulp  was  next 
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made  to  travel   upon  a  metal  gauze  band,  mounted  on  an 
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oscillating   frame.       On   leaving    the    frame    the    layer   of 
peat  passed  under  a  roller,  between  that  and  an  additional 
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band,  when  a  portion  of  the  water  was  squeezed  out.  A 
further  quantity  of  water  was  extracted  by  means  of  a 

vacuum  produced  in  a  casing  over  which  the  band  passed. 

The  partially  dried  peat,  held  between  the  two  bands, 
was  passed  between  two  cloths  of  felt,  or  any  absorbing 

material,  which  passed  between  rollers,  and  was  after- 
wards dried  by  means  of  pressing  rollers  and  drying 

chambers.     The  peat  was  finally  dried  and  carbonised  in  a 

Fig.  18. — Hall-Bainbridge  Peat  Machine — Vertical  Cross-section. 

stove,  strongly  heated  by  a  furnace,  through  which  the  bands 
passed  in  a  zigzag  course.  When  a  peat  of  good  quality 
was  being  operated  upon,  it  was  passed  between  pressing 

rollers,  and  thence  led  between  the  felt  and  finally  through 
the  stove.  The  dried  and  partially  carbonised  peat  was 

conveyed  to  a  pug  mill,  where  it  was  mixed  with  agglo- 
merating substances  previous  to  its  being  moulded  into 

block  fuel. 

Hall-Bainbridge  System. — The  machine  employed  by  these 
inventors  is  illustrated  in  sectional  elevation,  fig.  17  ;  fig.  18 
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is  a  vertical  cross-section  taken  behind  the  diaphragm  plate, 
showing  the  construction  and  action  of  the  rotary  cutter ; 

fig.  19  is  an  end  view  illustrating  the  action  of  the  differ- 
ential gear  and  the  delivery  of  the  condensed  peat  on  to  the 

trays  mounted  on  a  trestle ;  fig.  20  shows  an  end  view  of 

the  delivery  orifice  and  the  counterbalance  cut-off  knife  with 
balance  weight;  and  fig.  21  is  an  elevational  plan.  It  will 
be  seen  that  the  machine  consisted  of  a  cylindrical  casing  or 

Fig.  19. — Hall-Bainbridge  Peat  Machine — End  View. 

barrel  B,  about  1  foot  8  inches  in  diameter  and  4  feet  long, 

with  a  hopper  A  at  one  end.  Through  the  centre  of  this 
barrel  worked  two  shafts  on  the  same  axis,  and  marked 

respectively  I  and  C,  having  thrust-bearings  at  each  end  of 
the  machine.  The  high-speed  cutter  shaft  I  worked  through 
the  hollow  or  pug  shaft  C,  and  turned  in  the  same  direction. 

The  pug  shaft  C  was  of  octagonal  form  outside,  and  upon  it 

were  placed  screw-like  blades,  which  passed  between  pro- 
jections attached  to  the  casing.  The  outer  shaft  C  took  its 

bearing  in  the  diaphragm  or  port  plate  F,  through  which  the 
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peat  was  forced  by  the  blades  E.  A  four-winged  cutter  D, 
similar  to  a  chaff  cutter,  rotated  past  these  ports,  and  cut 

off  into  short  lengths  the  slowly  protruding  peat  which  was 

held  close  up  against  the  four  arms  or  cross-bars.  When  the 
delivery  was  at  right  angles  as  shown,  the  cutter  shaft  I  had 

a  slowly  revolving  screw-like  wiper  J  in  the  delivery  casing 

P,  and  with  this  was  cast  the  circular  end-plate,  against 
which  the  condensed  peat  was  forced  and  delivered  at  the 

orifice  L.     The  wiper  and  plate  J  were  driven  by  separate 

Fig.  20. — Hall-BainbridgePeat  Machine— End  View  of  Delivery  Orifice. 

gearing,  and  might  have  a  faster  or  slower  motion  than  the 

first  pugging  shaft. 
The  peat,  in  a  continuous  stream,  was  delivered  on  tc 

wooden  trays  Y,  placed  on  a  trestle  X,  having  wood  rollers 
W  mounted  therein.  The  trays  were  3  feet  long  by  1  foot 

6  inches  wide,  and  were  propelled  forward  by  the  issuing 
stream  of  peat.  A  counterbalanced  cutter  T,  working  in 

guides  and  operated  by  the  attendant  by  hand  or  foot, 
enabled  him  to  cut  the  bricks  of  peat  into  any  length ;  this 

dispensed  with  the  wire-cutting  frame  generally  adopted  for 
such  purpose.  The  speed  of  the  cutter  shaft  I  was  110 

revolutions  per  minute,  whilst  that  of  the  pugging  shaft  C 
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was    11  revolutions  per   minute ;   and  these  motions  were 

effected  by  differential  gear  shown  in  section,  fig.  17,  and 
end  elevation,  fig.  19.  An 

eccentric,  2,  was  formed  on 
the  shaft  I  ;  a  wheel,  3, 

having,  say,  thirteen  teeth, 
was  mounted  loosely  on  it. 
An  internal  toothed  wheel, 

4,  was  keyed  to  the  outer 

shaft  C,  and  had  thirty- 
three  teeth.  The  throw  of 
the  eccentric  was  such  as 

to  cause  the  pitch  line 
of  the  wheels  to  exactly 

coincide  as  the  eccentric  re- 

volved ;  but  the  wheel  3 

was  prevented  from  turn- 

ing round  by  the  tail-lever 
Q,  to  which  it  was  firmly 
secured  and  held  in  the 

bracket  R,  in  which  it 
moved.  The  action  of  this 

was  to  revolve  the  outer 

wheel  for  each  revolu- 
tion of  the  eccentrically 

mounted  pinion,  in  the 

proportion  of  the 
difference  of  their 

teeth.  It  might  be 
termed  an  internal 

-  sun  -  and -plane t 

motion.  Motion  was  given  to  the  belt  pulley,  5,  and  trans- 
mitted through  a  friction  strap  and  drum,  6,  to  the  pinion, 

so  that  the  driving  could  be  nicely  adjusted  to  the  power 
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required  for   treating   the  peat ;   but  in  the   event  of  any 

foreign    substances   being   present,   or   undue    strain    being 

brought  on  the  machine,  it  would 
slip,  and  thereby  call  attention  to 

it  before  damage  was  done. 

Abjorn  Anderssoris  System. — This 
plant  is  shown  in  elevation,  fig.  22, 

and  plan,  fig.  23.  This  consists 
of  an  elevator,  A,  which  digs  the 

peat  from  the  bog  into  a  macerat- 
ing machine  B,  in  which  the  peat 

is  made  into  a  kind  of  pulp  and 
moulded  into  bricks,  which  are 
removed  on  a  roller  table  C  or 

continuous  belt.  The  elevator, 

machine,  roller,  and 

D,  or  electric 
motor,  as  the  case  may  be,  are 

all  mounted  on  a  trolley  E,  which 
is  moved  forward  on  the  bog,  as 

the  peat  is  cut  out,  by  means 
of  a  small  windlass,  rope,  and 
anchor. 

The  macerating  machine  is  illus- 
trated in  fig.  24,  showing  the 

machine  opened  for  access  to  the 

working  parts.  It  consists  of  a 

hopper  into  which  the  peat  is 

dumped  by  the  elevator.  The 

peat  then  falls  on  to  a  screw  con- 

veyor, forcing  it  into  the  macer- 

ating chamber,  where  it  is  forced  against  knives,  fixed  radi- 
ally. The  screw  at  the  mouth  is  provided  with  a  sharp 

cutting   edge,   so   that   the   peat    is   cut   in   pieces,   against 

macerating 

the  steam   engine 
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an  adjustable  steel  cutter,  before  it  enters  the  macerat- 
ing chamber.  The  screw  finishes  a  distance  of  from  3  to 

4  inches  from  the  end  of  the  chamber,  according  to  the 

quality  of  the  peat.  The  fixed  knives  are  joined  in  the 
centre  to  form  a  bearing  for  the  screw  shaft.  On  the  shaft 

is  a  boss,  brought  up  to  the  end  of  the  screw,  fitted  with 

a  knife  which,  as  the  shaft  revolves,  cuts  the  peat  against 

Fig.  24. — Abjoni  Andersson's  Peat  Macerating  Machine. 

the  edge  of  the  fixed  knives  as  it  is  forced  forward.  The 

fixed  knives  are  also  provided  on  the  outer  side  with  cutting 

edges,  against  which  work  radially-placed  rotating  knives, 
which  are  keyed  on  the  shaft.  These  knives  are  screw- 
shaped,  so  as  to  assist  in  propelling  the  cut  peat  forward. 

This  macerated  peat  is  then  taken  hold  of  by  a  double- 

threaded  screw,  and  forced  through  a  taper-piece,  and  towards 
the  mouthpiece,  in  the  usual  manner.     If  we  take  a  machine 
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with  nine  fixed  and  nine  rotating  knives,  one  on  one  side 

and  eight  on  the  other,  we  get  9  by  9,  that  is,  81  cuts  for 
each  revolution  ;  and  when  the  shaft  makes  150  revolutions 

per  minute  we  get  81  by  150,  or  12,150  cuts  per  minute, 

and  according  to  the  speed  of  the  feed  the  material  is  cut  in 

pieces,  |  to  ̂   °f  an  mcn  m  length,  all  through  the  mass. 

The  portion  of  the  machine  containing  the  double-threaded 
screw  and  the  mouthpiece  is  hinged  so  that  when  examina- 

tion or  repair  is  required  it  can  be  swung  out  of  the  way 
and  all  the  machinery  got  at. 

The  rails  upon  which  the  whole  of  the  machinery  travels 
are  made  about  10  feet  in  length,  so  that  the  rails  can  lie 

pulled  up  and  laid  in  the  front  of  the  trolley  before  it  has 

been  moved  too  great  a  distance  from  the  bank  of  the  bog 

which  is  being  cut. 

The  various  knives  and  screws  are  shown  in  fig.  25. 

Fig.  26  illustrates  one  of  Abjorn  Andersson's  plants  at 
work  on  the  Elmhult  Bog,  in  Sweden,  and  an  electrically 
driven  plant  at  work  at  Stafsjo,  in  Sweden,  is  illustrated 
in  fig.  27. 

Anrep's  System. — The  Anrep  machine,  as  manufactured 
by  Munktells,  in  Sweden,  is  illustrated  in  fig.  28.  This 
machine  is  divided  into  two  parts;  the  first,  into  which  the 

peat  enters  through  a  hopper,  is  provided  with  cutting 

knives,  the  other  with  propelling  screws.  There  are  two 

shafts  passing  through  the  machine  on  which  the  knives 

and  screws  are  secured ;  these  shafts  running  towards  each 

other,  being  driven  by  a  pulley  and  two  spur  wheels,  the 
macerated  peat  being  forced  out  through  a  mouthpiece 

common  to  the  two  cylinders.  The  material  is  subjected 

to  7700  cuts  per  minute,  so  that  any  sticks  or  thick  roots 

are  easily  cut  by  this  machine  and  mixed  with  the  peat. 

The  peat  as  it  is  forced  out  through  the  mouthpiece  is 

cut  off  in   pieces  about  13  inches  long  by  4£  inches  wide 
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and  5  inches  thick.  After  air-drying,  these  peats  contain 

20  per  cent,  of  moisture — about  the  same  amount  as  air- 
dried  wood — and  shrink  to  about  one-eighth  of  the  original 

volume  they  occupy  when  they  leave  the  machine.  Each 

peat  weighs  about  1  kilogramme  =  2  lbs.  3  ozs. 
Fig.  29  is  an  illustration  showing  one  of  these  machines 

on    Stafsjo    Bog,   near    Ljubgby,   in    Sweden.      Above    five 

Fig.  25. — Various  Knives  and  Screws  used  in  Abjdrn  Andersson's 
Peat- macerating  Machine. 

hundred  machines  of  this  type  have  been  made,  most  of 

which  are  working  in  Russia.  The  arrangement  of  the  plant 

is  somewhat  similar  to  the  Abjdrn  Andersson's,  illustrated 
in  figs.  22  and  23. 

The  Anrep  machine  is  made  in  two  sizes.  One  size 

produces  60,000  peats  per  day,  or  about  60  tons  of  air-dried 
peat,  if  the  bog  is  drained  and  the  peat  is  easily  worked, 

but  only  about  50  tons  if  the  peat  is  poor.     The  smaller 
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size  produces  30  tons  of  air-dried  peat  per  day,  requiring 
23  effective  horse-power. 

The  cost  of  manufacture  of  the  peat  by  one  of  these 

machines  at  Stafsjo,  according  to  Mr  Aug.  E.  Jakobson,  is 

2*11  krone  (2s.  7d.)  per  ton.  The  cost  at  Hasthagen, 
according  to  Mr  Thure  Bjorkman,  is  2*15  krone  (2s.  lOd.) 
per  ton. o 

Akermans  System.  — This  is  another  Swedish  machine 
similar  to  the  last  two  systems.  It  consists  of  an  elevator, 

which  is  easily  adjusted  to  the  varying  depths  of  the  bog 

as  the  digging  proceeds.  This  elevator  delivers  the  peat 

cut  from  the  bog  in  lumps  of  any  size  and  shape  with  an 
ordinary  spade,  into  a  hopper  of  the  macerating  machine. 

The  hopper  is  made  of  thick  wrought-iron  plates  strengthened 
with  angle  irons,  the  sides  being  made  sloping  to  allow  the 
peat  to  fall  readily  into  the  machine.  The  sides  are  also 

made  very  high  to  prevent  the  peat  being  thrown  over  on 

to  the  machine  underneath.  The  elevator  is  driven  by  means 

of  gearing,  sprocket-wheels,  and  detachable  chain  from  one  of 
the  cutter  shafts  of  the  machine. 

The  turf,  as  it  falls  into  the  body  of  the  machine,  is  cut 

up  and  worked  to  a  paste  by  means  of  rotating  sword-shaped 
knives,  which  are  secured  on  to  two  nearly  parallel  rotating 
shafts.  The  shafts  are  carried  in  bearings  which  on  the 

lower  parts  are  shaped  into  knives  corresponding  with  the 

sword-shaped  knives.  The  latter  work  also  against  knives 
placed  at  the  bottom  of  the  machine  body.  By  means  of 
this  arrangement  of  knives  the  roots  and  small  branches 

are  cut  up  and  kneaded  into  the  mass  of  turf. 

After  the  turf,  etc.,  has  been  macerated  and  worked  into 

a  paste  it  is  forced  forward  and  compressed  by  means  of  two 

screw  conveyors  at  the  ends  of  the  shafts,  through  a  mouth- 
piece or  mould,  and  discharged  on  a  roller  band  of  iron. 

This  band  or  conveyor  is  fixed  immediately  under  the  mouth- 
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piece,  at  a  slight  angle  to  the  centre  line  of  the  machine,  so 

that  the  peat  frames  can  be  easily  placed  upon  it. 

The  body  of  the  machine  consists  of  an  upper  and  lower 

part,    which   are    hinged    together  and    secured    by   a   hasp, 

Fig.  30.  — Akerman's  Peat  Machine,  showing  Internal  Arrangement. 

so  that  it  can  easily  be  opened  up  for  examination  and 
repairs. 

Fig.  30  illustrates  this  machine  opened  out  to  show  its 
internal  arrangement,  the  mouthpiece  being  placed  at  the 
front  end  of  the  wood  frame. 

Fig.  31  shows  the  machine  at  work  mounted  on  wheels. 
These  machines  are  made  in  three  sizes.  The  smallest 

machine   will    make    about    16    tons    per    day  ;    13    actual 
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horse-power  and  8  men  and  2  boys  are  required  to  do 
the  work. 

The  medium  size  will  manufacture  about  24  tons  per 

day;  19  actual  horse-power  and  12  men  and  2  boys  are 
required. 

The  largest  machine  will  produce  32  tons  per  day  ;  27 

actual  horse-power,  and  16  men  and  2  boys  are  necessary  to 
attend  and  drive  this  machine. 

The  size  of  the  peat  stream  issuing  from  the  machine  is, 

in  the  large  machine,  4|  inches  by  4f  inches ;  medium 

machine,  3f  inches  by  4|  inches ;  and  the  small  machine, 

3|  inches  by  3|  inches. 

Fig.  32  illustrates  a  complete  plant  at  work  at  Hyllstofta, 
Sweden. 

Exter's  System. — This  system  was  first  employed  in 
Germany.  The  bog  was  first  drained,  and  the  part  to  be 
worked  was  levelled.  Next,  the  surface  was  harrowed, 

either  by  manual  labour  or  by  steam  power.  This  harrowed 

material  was  partially  dry  on  account  of  the  sun  and  wind, 
and  was  arranged  in  small  heaps  in  the  form  of  fine  mould. 

The  fine  loose  peat  was  then  removed  to  a  large  storehouse, 
where  it  was  kept,  so  that  it  could  be  manufactured  into  fuel 

during  bad  weather.  After  this  it  was  removed  into  another 

building,  where  it  was  artificially  dried,  and  brought  forward 

through  a  chute  into  a  compressing  machine.  By  this  means 

the  fine  peat  was  solidified  into  a  good  hard  peat  fuel. 

The  most  modern  design  of  Exter's  machine  is  illustrated 
in  sectional  elevation  (fig.  33)  and  end  view  (fig.  34).  The  fine 

mould  is  admitted  through  the  hopper  A  into  the  mould  B 

by  gravity.  This  mould  is  made  in  four  pieces  of  hardened 

steel.  It  is  held  in  its  place  by  screws  to  give  the  proper 

tension  to  the  retaining  plate  C.  This  is  effected  by  means 

of  the  hand-wheel  D,  worm  E,  and  worm-wheel  F.  The 
piston  or  pusher  G  is  operated  by  an  eccentric  and  steam 
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eno-ine  or  other  motor.  When  the  piston  G  is  withdrawn, 

the  proper  amount  of  peat  mull  enters  the  mould,  and  on 

the  forward  stroke  the  piston  presses  against  the  block  left 

in  the  mould  by  the  previous  forward  stroke.  These  presses 

make  from  65  to  80  strokes  per  minute,  each  stroke  pro- 

ducing one  block  at  a  pressure  of  about  2  to  1\  tons  per 
square  inch. 

Dohsou's  System. — After  the  surface  of  the  bog  has  been 

Fig.  33.—  Exter's  Peat  Machine— Sectional  Elevation. 

stripped  of  the  useless  material,  the  peat  is  cut  by  an  auto- 

matic digging  machine.  A  trench  is  first  cut  in  the  bog,  and 

the  machine  placed  close  to  the  edge,  a  link  belt,  furnished 

with  knives  and  scrapers,  overhanging  the  machine,  reaching 

to  the  bottom  of  the  workings.  These  knives  and  scrapers 

deliver  the  cut  peat  into  a  hopper,  from  whence  it  passes  to 

the  other  side  of  the  machine  by  a  conveyor.  During  this 

process    the  machine  is  continuously  moving   forward  very 
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slowly,  always  presenting  a  fresh  cutting  surface,  in  the 
banks  of  the  bog,  to  the  knives  and  scrapers.  The  machine 

is  mounted  on  very  wide  road-wheels.  The  peat,  as  it  is 
discharged  from  this  machine,  is  raked  out  into  beds  and 

allowed  to  rough  dry.  When  it  is  ready  it  is  thrown 

into  wagons  and  drawn  into  the  mill.  The  peat  is 

next  thoroughly  dried  in  Dobson's  Patent  Dryer,  explained 
and  illustrated  in  Chapter  IX. 

From  the  dryer  the  peat  is 

dumped  into  a  breaking 

machine,  and  lastly  pressed  in 

one  of  Dobson's  presses. 
The  Dobson  Press  is  of  the 

vertical  closed  tube  type,  the 
die  resting  on  a  solid  base. 

The  briquettes  are  allowed  to 

remain  in  the  dies  for  one  cycle 

of  the  system,  and  are  then 

subjected  to  another  compres- 
sion by  a  second  briquette 

formed  on  the  top  of  it.  There 

are  two  formers  or  punches 
in  each  machine,  and  to  each 

former  a  die  block  containing 

eight  dies.  The  frames  are 

actuated  by  eccentrics.  The 

die  blocks  and  press-bed  of  one  of  these  presses  is  shown  in 

elevation — half  sectional — fig.  35,  and  plan,  with  one  of  the 
die  blocks  removed,  fig.  36.  A  and  A  are  the  formers,  B  the 

expelling  punch,  C  the  resistance  block,  which  yields  when 
the  stress  exceeds  the  working  pressure,  the  springs  D  taking 

up  the  excess  pressure  and  preventing  any  breakage.  E  and 

E  are  the  two  die  blocks,  which  are  rotated  by  the  recipro- 
cating lever  F  and  the  ratchet  G.     H  is  an  oil-swab  which 

M, 

c 

-_         : 

n 
Fig.  34.- 

-Exter's  Peat  Machine —End  View. 
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Fig.  35. — Dobson's  Peat  Machine— Half  Sectional  Elevation 
of  Die  Blocks. 

Fio.  36. — Dobson's  Peat  Machine — Plan,  with  one  of  the 
Die  Blocks  removed. 
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lubricates  the  die  before  the  peat  enters  it.     J  are  the  dies, 

and  K  the  discharge  hole. 

Dickson's  System.  — In  this  process  the  peat  is  dug  out  by 
a  dredge,  and  is  piled  in  heaps  on  the  bank  for  air-drying. 
After  two  weeks  or  so,  according  to  the  state  of  the  weather, 

it  is  removed  to  barges,  which  are  towed  to  the  works.  The 
amount  of  water  is  then  reduced  by  a  pressure  of  300  tons 

applied  to  one  ton  of  peat  at  a  time.  These  solid  blocks  are 
delivered  into  a  screw  conveyor  and  broken  up,  so  that  they 

can  be  transported  by  a  chain  conveyor,  which  delivers  the 

peat  into  a  breaker.  This  machine  consists  of  a  number  of 
arms  or  knives  secured  to  a  shaft  in  such  a  manner  that 

when  the  latter  revolves  the  arms  of  the  former  shaft  rly  out 

by  centrifugal  force  and  beat  violently  any  lumps  within 
their  reach.  By  this  means  the  peat  is  reduced  to  powder 
and  fibres  and  passed  into  a  dryer. 

After  drying,  the  peat  fibres  and  powder  are  introduced 

into  one  of  Dickson's  Peat  Presses,  to  be  made  into  blocks. 
The  die-block  is  illustrated  in  sectional  elevation,  fig.  37.  The 

action  of  the  press  is  as  follows: — Steam  being  admitted  on 
one  of  the  cylinders,  the  movement  of  its  piston  revolves  the 

crank  shaft  and  valves  and  brings  the  other  cylinder  into 

operation  as  well ;  then  the  pistons  proceed  to  work  in 

opposite  directions,  imparting  such  movement  to  the  formers 

A  that  one  will  be  exercising  the  formative  pressure  upon 

one  charge  of  material  in  one  tube,  while  the  other  is  receding 
and  another  charge  of  material  is  falling  to  the  mouth  of  the 

other  tube.  When  the  tubes  are  fully  charged,  which 
becomes  the  case  after  a  few  strokes  of  both  formers,  one  new 

block  is  formed  at  the  upper  end  of  each  tube  against  the 
yielding  resistance  by  the  previously  formed  block,  still 

retained,  and  one  finished  block,  or  more,  according  to  the 

thickness  of  the  blocks,  which  varies  according  to  the 
difference  in  density  of  the  raw  peat,  is  ejected  at  the  lower 
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end  of  each  tube  at  each  stroke  of  its  former.  In  the 

machine  for  operating  upon  cold  dry  peat  the  total  approxi- 
mate length  of  the  forming  tube  may  be  taken  as  12  inches, 

and  the  actual  entrance  stroke  of  the  former  limited  to  5 

Fig.  37.  —Dickson's  Peat  Press — Sectional  Elevation  of  Die  Block. 

inches,  and  as  the  stroke  of  the  piston  is  14  inches  and  the 
travel  of  the  crank  21  inches,  it  will  be  seen  that  in  the 

double  press  the  whole  power  of  both  cylinders  is  transmitted 

through  the  crank  shaft  and  imparted  to  each  block  formed, 
23  inches  travel  being  free  from  resistance  in  each  engine, 

one  of  which  comes  into  play  midway  of  the  other's  travel, 
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and   thus  does   not   impair    the   speed  of  operation   of   the 
double  machine. 

The  material  is  fed  into  the  dies  by  a  separate  hopper  B 

for  the  two  dies,  arranged  immediately  above  the  die-block 
C,  and  so  designed  that  the  feed  of  the  material  may  gravitate 

between  the  two  die-members  in  successive  charges.  The 

die-block  has  two  forming  tubes  D  and  D,  provided  with 
parallel  steel  bushes,  so  that  the  peat  does  not  receive  any 
lateral  compression  after  it  has  been  set  into  a  block  by  the 

vertical  stroke  of  the  former.  The  die-block  is  made  hollow, 
and  a  stream  of  water  is  allowed  to  circulate  through  for  the 

purpose  of  keeping  it  cool. 

Each  punch  or  former  makes  fifty-four  to  sixty  strokes 
per  minute,  and  the  combined  output  of  one  press  ranges 

from  8|  to  9  tons  per  day  of  ten  hours,  or  an  average  of 

8f  tons  of  briquettes  per  day. 

Diisseldorfer  Eiseyiwerk  AMiengesellscliaft  System.  —  This 
company  has  adopted  the  Schlickeyesen  or  Dolberg  press, 

shown  at  A  in  fig.  38,  into  which  the  moist  fresh-cut  crude 
peat  is  fed,  and  converted  into  a  homogeneous  pulp,  which  is 

discharged  from  the  copper  mouth  of  the  press,  as  a  continuous 

stream  of  fibrous  material,  about  2  feet  wide  and  from  1£ 
inches  to  1  inch  in  thickness.  From  this  it  is  carried 

forward  by  the  conveyor  belt  to  the  cutting  table  C,  which 

cuts  it  into  lengths  of  about  2  feet  and  1J  to  2  inches  thick. 

The  blocks  are  next  delivered  into  an  intermittently  revolving 

apparatus  D,  which  in  turn  discharges  them  through  a  shoot 

F  into  a  bagger  arranged  in  such  a  manner  that  the  blocks 

of  peat  are  entirely  untouched  by  hand.  The  bagger  consists 

of  a  pillar  G,  carrying  a  double  arm,  with  the  shaft  J,  and 
the  stretcher  bars  K  K,  all  mounted  so  as  to  be  able  to  be 

rotated.  Two  men  are  required  to  work  the  bagger,  one  on 
each  side  of  the  machine.  The  man  on  one  side  places  an 

empty  bag  on  the  stretchers  K  K,  and  sets  these  latter  in 
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tension,  so  as  to  fasten  the  bag  in  position  ;  when  this  is 

done  he  turns  the  hand-wheel  L,  in  order  to  turn  the  double 
arm  H  in  the  opposite  direction.  By  this  movement  the 
wheel  M  revolves  on  the  wheel  1ST,  and  the  stretcher  bars, 

which  were  directed  upwards  before  the  commencement  of 

the  movement,  are  turned  downwards,  thus  bringing  the  bag 

into  the  proper  position  for  receiving  the  blocks  of  peat.  As 

soon  as  the  block  is  in  the  bag  on  that  side,  the  man  releases 

the  stretcher  bars  K  K  by  means  of  the  hand-wheel  L,  and 
the  bagged  block  falls  through  hopper  0  into  a  rotary  double 
chamber  P,  which  is  divided  by  a  central  partition.  At  the 

same  instant  the  double  arm  H  is  again  turned,  thus  bringing 

the  stretchers  on  the  opposite  side  into  position  for  setting 

on  a  fresh  bag. 

The  rotary  double  chamber  P  receives  the  bagged  peat 

blocks  in  such  a  manner  that  on  turning  the  hand- wheel  E 
the  4  inches  or  so  of  bagging  that  projects  beyond  the  end  of 

the  block  is  laid  against  the  sheet-iron  casing  S,  thus  closing 
the  mouth  of  the  bag.  The  latter  with  its  contents  is  then 

discharged  into  a  truck  T,  divided  into  about  thirty  compart- 
ments, and  moved  forward  automatically  as  soon  as  each 

compartment  is  rilled.  When  the  truck  is  loaded,  it  is  run 

into  position  over  a  hydraulic  press  into  the  compartments 

of  which  the  contents  of  the  truck  are  discharged  by  moving 

levers  V  V,  so  as  to  displace  the  slotted  plate  forming  the 

bottom  of  the  truck,  and  thereby  open  all  the  compartments 

at  once.  The  bagged  blocks  of  peat  thereupon  fall  down  the 
guide  compartments  W,  and  enter  between  press  plates  X 

into  the  press,  which  chiefly  consists  of  the  cylinder  Y  and 

the  ram  attached  to  the  ram-head  Z.  The  plates  of  the  press 

are  connected  with  one  another  and  the  ram-head  by  means 
of  chains,  so  that  when  the  pressing  is  finished,  and  the  ram 

and  the  ram-head  return,  the  plates  are  drawn  out  again  to 
their  original  position.     Under  the  press  plates  is  a  truck  A, 
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which  is  mounted  on  wheels  and  runs  on  a  railway,  for  the 

purpose  of  preventing  the  bagged  peat  blocks  from  falling  out 
of  the  press  before  pressure  has  been  applied.  One  truck  is 
sufficient  for  a  number  of  presses.  By  means  of  pressure 

generated  by  the  pumping  engine  b,  the  press  ram  is  driven 

forward  and  thus  squeezes  the  water  out  of  the  bagged  peat 
blocks. 

The  pressed  peat  blocks  now  contain  about  50  to  60  per 

cent,  of  water,  fall  down  out  of  the  press  on  to  a  conveyor, 
and  are  delivered  to  a  floor  where  they  are  emptied  from  the 

bags.  After  this  process  they  are  passed  through  a  disinte- 
grator and  conveyed  to  the  drying  ovens,  where  their  water 

is  further  reduced  to  about  12  to  15  per  cent.,  and  whence 

they  are  transferred  to  the  briquette  presses.  The  advantage 
of  this  form  of  press  for  this  purpose  over  the  common  form 

is  that  the  bags  can  be  changed  without  any  loss  of  time. 

One  of  these  presses,  employing  two  horse-power,  can  deal 
with  324  cubic  metres  of  crude  peat  in  ten  hours  at  a  cost, 

inclusive  of  digging  the  peat  by  hand,  of  seventh  of  a  penny 

per  cwt. 

Lennox's  Peat  Fuel  Process. — In  this  process  it  is  not 
necessary  to  drain  the  moss  or  bog,  as  the  patent  squeezer 

removes  in  one  operation  much  more  water  than  any  draining 
will  do.  This  is  a  most  important  item,  as  the  cost  of 

cutting  and  keeping  open  the  drains  runs  to  an  outlay  of 

many  thousands  of  pounds  on  some  of  our  largest  mosses. 

The  peat  turfs  can  be  cut  any  size  or  shape,  or  dug  by  a 

grab  dredger,  and  it  does  not  matter  what  the  size  of  the 
blocks  or  lumps  of  wet  peat  may  be,  as  the  squeezer  will  at 
once  remove  the  loose  moisture  and  deliver  the  peat  in  flat 

cakes  ready  to  be  pulped. 

The  first  machine  is  a  squeezer  and  pulper  combined,  and 

consists  of  two  running  converging  bands,  both  travelling  in 
the  same  direction.     The  lower  band  runs  on  shafts  mounted 
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on  a  rigid  frame,  and  is  driven  by  spur  and  pinion  gear.  The 
top  band  is  fixed  to  a  swinging  frame  on  another  driving  shaft 
at  the  feed  end  of  the  machine,  and  the  free  end  of  the  frame 

over  which  the  band  passes  works  under  powerful  springs. 
This  end  of  the  band  and  frame  can  be  set  down  by  screws  to 

touch  the  bottom  band  running  on  the  fixed  frame.  The 

feed  opening  between  the  two  bands  can  be  made  any  height 

according  to  the  size  of  peat  turfs  thrown  in.  The  top  band 

is  driven  by  spur  wheels  from  shaft  of  bottom  band.  As 
soon  as  the  peat  is  thrown  on  to  the  bottom  band  it  is 

immediately  carried  up  between  the  two  bands  and  gradually 

squeezed  to  a  flat  cake,  removing  from  20  to  24  per  cent,  of 
loose  or  free  water  from  the  wet  peat,  and  the  machine  will 

take  the  peat  as  quickly  as  it  can  be  fed  into  it.  When  the 

squeezed  peat  leaves  the  machine  it  falls  into  a  pulper,  where 

it  is  instantly  pulped  to  the  desired  consistency,  and  from 

the  pulper  it  either  falls  into  drying  waggons  which,  when 

filled,  are  pushed  straight  into  the  dryer,  if  the  peat  is 

required  for  making  litter  or  dust,  but  if  required  for  fuel 
it  is  carried  to  the  briquette  machine  to  be  made  into 

briquettes. 
The  converging  bands  are  set  at  an  angle  of  about  sixty 

degrees  to  allow  the  water  to  run  off  after  it  is  squeezed  from 

the  peat. 

Pulping  Attachment. — The  pulping  attachment  consists  of 
a  number  of  running  knives  which  are  spaced  to  suit  the 

grade  to  which  the  peat  has  to  be  pulped.  On  the  present 

machine  the  knives  are  set  three-quarters  of  an  inch  apart 
and  give  excellent  results.  As  mentioned  above,  if  the  peat 

is  required  for  litter  it  falls  straight  from  the  pulper  into 

one  of  Lennox's  patent  bogies  which  fall  automatically. 
These  bogies  (illustrated  in  fig.  41)  consist  of  a  number  of 

vertical  pockets  made  of  strong  wire  netting,  and  the  pockets 
are  set  about  two  inches  apart  to  form  air  spaces  between 
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each,  so  that  the  hot  air  in  the  dryer  can  be  driven  all  round 

them,  thus  coming  into  direct  contact  with  the  peat.  The 

bottom  of  the  pockets  is  closed  with  a  sliding  door  so  that 

when  the  peat  is  dry  and  has  to  be  emptied  the  bogie  is 
pushed  over  a  pit,  the  sliding  door  drawn,  and  the  dry 

peat  allowed  to  fall  straight  into  the  pit.  The  bogies  are 
6  feet  long  by  4  feet  wide,  each  with  ten  pockets  2  feet 

9  inches  long  by  6  inches  wide  and  4  feet  deep.  The 

pockets  can  be  made  any  required  size  and  depth.  This 
method  reduces  the  handling  of  the  peat  to  the  smallest 
possible  amount. 

Briquette  Machine. — This  patent  machine  consists  of  a 

series  of  mould  boxes  in  groups,  or  singly,  as  required,  hinged 
together  to  form  one  continuous  or  endless  band  driven  by 
cant  wheels  from  spur  gearing.  At  the  bottom  of  each 

mould  box  is  a  movable  plunger  fitted  to  a  spindle  passing 
through  the  bottom  of  the  mould  box.  On  the  end  of  the 

spindle  is  a  cross-head,  and  on  the  spindle  between  this 

cross-head  and  the  bottom  of  mould  box  is  a  spiral  spring 
which  keeps  the  plunger  at  the  bottom  of  the  mould  box. 

On  the  top  of  the  machine,  directly  above  the  running  band 
of  mould  boxes,  is  a  feed  box  into  which  the  peat  to  be 
moulded  is  fed ;  and  by  movable  flaps,  inside  the  feed  box, 

driven  either  by  the  band  itself  or  by  gearing  from  the 
driving  shaft,  the  peat  is  forced  into  the  empty  mould  boxes 
as  they  pass  under  the  feed  box.  The  filled  mould  boxes 
then  travel  along  and  pass  under  a  wheel  on  which  there 
are  dies  or  panels  which  fit  into  each  mould,  and  these  dies 

press  the  peat  firmly  into  the  mould  boxes.  On  leaving 
this  wheel  the  mould  boxes  pass  over  the  cant  wheel  and 

travel  mouth  downwards  directly  above  a  running  band 

travelling  in  the  same  direction  and  at  the  same  speed.  On 

to  the  same  band  are  fed  palette  boards  for  receiving  the 
moulded  briquettes  when  ejected  from  the    mould    boxes; 





Fig.  39. — Digging  the  Peat. 





Fig.  40. — Empty  Palettes  for  Air-drying  Peat. 





Fig.  41.  — View  showing  Patent  Lifting  Bogie  ;  also  wet  Peat 

lying  ready  to  go  on  to  Elevator  to  Squeezer. 





Fk;.  42.— Air-drying  Gantrys. 
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this  is  accomplished  by  means  of  a  striker  gear,  under  which 
the  mould  boxes  have  to  pass  at  the  point  where  the 

briquettes  have  to  be  ejected  from  the  mould  boxes,  and 

the  cross-head  fixed  to  the  spindle  comes  in  contact  with  the 

striker  gear  which  depresses  the  spindle  and  plunger  and 

pushes  out  the  briquettes  on  to  the  palette  boards  travelling 
beneath.  The  filled  palettes  travel  along  from  under  the 
machine  and  are  lifted  off  and  stacked  on  bogies  ready  to 

go  into  the  dryer.  These  machines  will  turn  out  6000  wet 
briquettes  6x6x4  per  hour. 

Dryer. — The  drying,  which  is  the  most  important  opera- 

tion of  all,  is  done  in  Lennox's  patent  dryer  with  super- 
heated moist  air.  This  dryer  can  be  worked  at  any  desired 

temperature  necessary  for  the  operation,  and  can  be  run  to 

dry  the  peat  quickly  or  slowly  as  required.  It  consists  of 

two  drying  chambers  of  suitable  height,  width,  and  length, 
into  which  the  bogies  full  of  wet  peat  or  briquettes  are  run. 
The  floor  is  fitted  with  grating  over  an  endless  flue  or  duct, 
and  at  the  end  of  this  flue  is  fitted  a  special  patent  heater, 

and  at  the  other  end  is  a  fan,  by  means  of  which  the  air  is 

circulated  continuously  through  the  heater  and  through  the 

wet  peat.  As  it  takes  up  the  moisture  from  the  wet 

peat,  this  moist  air  in  passing  through  the  heater  is 
turned  into  steam,  and  by  the  outlet  and  inlet  valves  and 

passages  the  steam  can  be  let  out  and  fresh  air  admitted 
into  the  chambers. 

This  dryer  can  be  regulated  to  work  at  any  desired  tem- 
perature according  to  the  nature  of  the  material  to  be  dried 

and  the  rapidity  at  which  it  has  to  be  dried. 

Fig.  39  shows  the  digging  of  the  peat  in  the  moss ;  fig.  40 

illustrates  a  stack  of  empty  palettes  for  air-drying  the  peat ; 
fig.  41  is  a  view  showing  the  patent  lifting  bogie,  also  wet 

peat  lying  ready  to  go  on  to  elevator  to  squeezer  ;  fig.  42 

shows  the  extensive  air-drying  gantries. 
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Air-drying. — In  this  system  the  stacks  of  palettes  are 
put  out  on  the  gantries  and  dry  rapidly,  as  shown  in  fig.  42, 

where  thousands  can  be  stacked  for  drying  on  a  small  area 
of  ground. 

They  are  conveyed  to  the  drying  gantries  on  the  Lennox 
patent  bogie,  and  dropped  on  to  the  drying  gantries  from 
the  lifting  bogie,  by  two  or  three  turns  of  a  wheel  on  the 

bogie.  One  man  with  this  bogie  can  lift  and  convey  from 

the  briquette  machine  to  the  drying  gantries  10,000  briquettes 
in  ten  hours. 

Pressed  Peat. — The  great  objection  to  peat  fuel  in  its 
natural  state  is  its  bulkiness.     To  obviate  this,  pressing  of 

Fig.  43.— Todd's  Peat  Press. 

the  blocks  has  been  much  resorted  to.  This  method  was 

first  tried  about  the  year  1821  by  a  Saxon  gentleman  named 

Pernitzsch,  who  subjected  the  wet  peat  blocks  to  a  heavy 

pressure. 
The  next  attempt  we  find  was  made  by  Mr  Walter  Todd, 

of  Longhope,  near  Hawick,  who  in  the  year  1839  constructed 

a  very  rude  press  of  timber,  illustrated  in  fig.  43.  This 
machine  consisted  of  two  pieces  of  wood,  C  and  D,  at  a 
distance  of  about  two  inches  from  one  another,  which  were 

merged  into  the  plank  A  B,  at  the  end  A  and  at  right  angles 
to  A  B.  Between  the  uprights  C  and  D  was  inserted  a 

strong  beam  E  F,  12  inches  long,  and  secured  by  means  of 
an  iron  bolt  passing  through  the  uprights,  which  latter  was 
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provided  with  a  number  of  holes  to  admit  of   raising  and 

depressing  the  beam  E  F  at  pleasure. 
Two  boxes,  one  made  of  wood  and  the  other  of  sheet 

iron,  were  employed.  The  wooden  box  was  about  12  inches 

long,  4  inches  broad,  and  4  inches  deep ;  the  sheet-iron  box 
was  14  inches  long,  3|-  inches  broad,  and  3|  inches  deep. 
The  boxes  were  provided  with  lids  which  just  fitted  them, 
about  three  inches  in  thickness,  and  heavy  enough  to  sink 
into  the  boxes. 

Each  box  was  alternately  filled  with  peat  newly  dug,  the 

lids  adjusted,  and  the  box  placed  in  the  machine  at  the 

point  G.  The  man  stood  at  the  end  of  the  lever,  and  as  the 

box  was  placed  in  the  machine  he  bent  his  whole  strength 

and  weight  upon  the  end  of  the  beam,  and  by  this  means  a 

great  pressure  was  instantly  applied  to  the  box  by  a  single 
effort.  Two  women  filled  and  removed  the  boxes.  By  this 

method  a  man  and  three  women  could  compress  about  eight 

cartloads  in  a  day  ;  one  man  digging  and  the  women  throw- 
ing out  the  peat  to  keep  this  process  in  full  operation.  The 

peats  when  taken  from  the  machine  were  piled  like  small 

stacks  of  bricks,  but  so  arranged  as  to  admit  a  free  circula- 
tion of  air. 

About  this  time  Mr  Slight,  Curator  to  the  Highland  and 

Agricultural  Society  of  Scotland,  introduced  before  the 

Society  a  machine  for  compressing  peat.  It  was  illustrated 

and  described  in  the  Society's  Transactions,  vol.  xi.  p.  458, 
from  which  we  have,  by  kind  permission,  extracted  the 

following  account : — 

For  the  purpose  of  compressing  peat-moss  for  fuel,  Mr 

Slight's  objects  were  of  a  twofold  nature — that  of  constituting 
it  into  a  species  of  manufacture  for  the  supply  of  fuel  for 

towns,  factories,  and  other  like  purposes ;  and  secondly,  for 

the  supply  of  local  or  home  consumption  only,  among  cottages 
and  families  resident  in  the  peat  district.     For  fulfilling  the 
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object  of  the  former,  machines  of  great  power,  and  pro- 
portionately great  expense,  may  be  required.  In  the  latter 

case,  machines  of  simple  construction  are  to  be  recommended, 

as  they  are  not  liable  to  get  out  of  order,  and  their  cost  is 

Fig.  44. — Slight's  Peat  Press— Elevation. 

small,  yet  capable  of  pressing  the  peat  as  perfectly  as  the 
other  machine. 

Mr  Slight's  machine  is  shown  in  elevation,  fig.  44,  and 
front-end  view,  fig.  45.  This  machine  was  intended  to  follow 
the  cutting  of  the  moss,  and  was  therefore  mounted  on  four 
small  wheels.     The  carriage  A,  which  was  made  of  timber, 
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ran  on  the  wheels  B.  The  leading  principle  of  its  action  was 

that  of  the  bent  lever.  The  long  arm  of  the  lever,  when 

acted  upon  by  a  wiper,  worked  by  a  spur  wheel  and  pinion, 

gave  the  required  pressure.  The  second  or  upper  bent  arm 
of  the  lever  was  added,  not 

as  a  means  of  increasing  the 

power,  but  for  the  purpose  of 

facilitating  the  operation.  C 

and  C  were  two  upright 

frames  of  cast  iron,  supported 

by  braces  D,  and  completing 
the  framework.  E  is  the  long 
arm  of  the  lever ;  F  F  the 

heads  to  which  are  joined  the  L 

two  connecting  links  G  and  G ; 

H  and  H  are  two  cross-heads, 
jointed  to  the  links  G  and 

G,  the  lower  cross-heads  being 
movable  on  the  guides  J  and 

J,  and  the  upper  ones  on  the 

guides  K  and  K,  and  both 

working  in  a  vertical  direc- 
tion. L  and  L  are  two  side- 

rods  of  malleable  iron,  attached 

at  the  top  to  the  upper  cross- 
head  and  at  the  bottom  by  an 

adjusting  screw  to  the  movable 
table  M,  which  latter  carries 

the  peat  moulds  N  and  N. 

To  the  lower  cross-heads  are  attached  the  pistons  0  and  0 
of  the  mould  boxes.  By  this  arrangement  of  parts  it  is 
easily  seen  that,  when  the  arm  of  the  lever  is  lifted  and 

brought  towards  a  horizontal  position,  the  heads  of  the 

lever  are   thereby  brought  into   a    vertical  line,  and  their 

Fig.  45.— Slight's  Peat  Press— 
Front-end  View. 
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progress  has  the  effect,  by  means  of  the  connecting  links  G 

and  G,  of  raising  the  upper  cross-head  and  the  table,  and 
of  depressing  the  lower  cross-head  with  its  pistons  0  and  0 
until  the  latter  are  brought  within  the  moulds  and  the 

required  pressure  produced.  The  fall  of  the  end  of  the  lever 
reverses  the  motions,  separating  the  pistons  from  the  moulds 
to  an  extent  sufficient  to  admit  a  charge  of  moss  being 
thrown  in  from  a  shovel,  when  a  repetition  of  the  motion 

already  described  gives  effect  to  the  next  compression.  In 

order  to  increase  the  power  of  the  machine,  the  spur  wheel 

P,  keyed  on  the  shaft  E,  is  introduced.  The  wheel  is 

actuated  by  the  pinion  S,  keyed  on  the  shaft  T.  On  the 

shaft  E  is  also  keyed  the  wiper  V,  provided  at  the  end  with 

a  friction  roller.  The  wiper  during  one-quarter  of  each 
revolution  operates  in  raising  the  lever  to  the  horizontal  line, 

thereby  giving  the  pressure  ;  during  the  next  one-quarter  of 
the  revolution  it  allows  the  lever  to  fall,  separating  the 

pistons  and  moulds,  and  in  this  position  they  remain  during 

the  remaining  half  of  the  revolution,  thus  leaving  one-half  of 
the  time  spent  in  each  revolution  of  the  wheel  for  the 

purpose  of  removing  the  compressed  peat  and  refilling  the 

moulds.  For  the  greater  facility  of  removing  the  peats  from 
the  moulds,  the  latter  are  furnished  with  false  bottoms, 

which  are  attached  to  the  rods  V.  These  rods  move  verti- 

cally through  guides,  and  are  lifted  by  the  lever  W,  which  is 
acted  upon  by  a  stud  in  the  side  of  the  spur  wheel.  The 

lever  W  turns  upon  the  fulcrum  X,  and  to  it  are  attached 

the  opposite  arms  of  the  lever,  to  suit  slots  in  the  rods  V 
and  V.  When  the  compression  has  been  made,  and  the  lever 

W  properly  adjusted,  it  begins  to  act  when  the  wiper  has 
moved  a  little  way  past  the  centre,  and  goes  on  until  the 
movable  bottoms  are  raised  as  high  as  the  top  of  the  moulds. 

One  of  the  attendants  then  removes  the  peats  with  a  shovel, 

and  the  continued  progress  of  the  wheel  allows  the  lever  to 
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fall  off  the  stud,  when    the    bottoms   fall   back   into    their 

natural  position  to  receive  another  charge  of  moss. 

Shortly  after  Mr  Slight's  machine  was  brought  before  the 

public,  Lord  Willoughby  D'Eresby  invented  a  machine  for 
compressing  wet  peat  as  it  came  from  the  bog.  It  is  illus- 

trated in  isometrical  perspective,  fig.  46.  It  is  composed  of 

a  bottom  frame  A  A  and  two  uprights  B  B,  with  a  cross 

bar  at  top,  all  being  made  of  timber,  and  two  wrought-iron 

stays  C  and  C,  to  support  the  uprights.  Upon  the  two  up- 

rights is  bolted  the  mould  D,  formed  of  two  cast-iron  plates, 
placed  one  on  each  side  of  the  frame.  The  plates  of  the 

mould  are  perforated  with  very  narrow  vertical  grooves  or 

slits,  one-half  inch  apart,  and  so  narrow  as  to  retain  the 
moss,  while  they  allow  the  expressed  water  to  escape.  Their 

width  is  about  TV  of  an  inch,  widening  into  vertical  channels, 
opening  outwards  only  at  top  and  bottom,  though  in  the 

illustration  they  are,  for  the  sake  of  clearness,  shown  as  open 

throughout  their  whole  length.  A  cast-iron  plate  is  fitted 
to  slide  backwards  and  forwards  in  the  slot  E,  and  forms  the 

bottom  of  the  mould.  It  is  moved  by  means  of  the  levers  F, 

jointed  at  their  ends  and  to  the  sliding  bottom  by  shackle 
joints.  G  and  G  is  a  movable  frame  composed  of  two  racks, 

connected  at  top  and  bottom  by  the  bars  G  and  G.  The 

lowermost  of  these  bars  is  fitted  to  slide  accurately,  but 

easily,  into  the  mould,  the  racks  being  acted  upon  by  two 

pinions  upon  the  horizontal  spindle  H,  which  is  turned  by 
means  of  the  spokes  on  the  wheel  J.  The  rod  passing 

through  the  upper  bar  of  the  frame  G,  with  its  shifting  nut 
at  bottom,  serves  to  regulate  the  extent,  in  depth,  to  which 

the  peat  is  to  be  compressed  by  stopping  the  upper  bur  of 
the  sliding  frame  when  it  has  made  the  desired  descent.  The 

process  of  working  is  as  follows : — The  moss  is  cut  with  a 
proper  spade  into  blocks  adapted  to  the  size  of  the  mould, 

into  which  they  are  thrown  one  at  a  time;  while  the  wheel 
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in   turning  round  brings  down  the  sliding  frame,  until  its 

lower  bar  presses  on  the  contents  of  the  mould.     The  surplus 

Fig.  46. — Lord  Willoughby  D'Eresby's  Peat-compressing  Machine 
— Isometrical  Perspective  View. 

water  is  thus  squeezed  out,  and  escapes  through  the  slots  of 
the  mould.     When  the  pressure  has  been  sufficiently  exerted, 
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the  sliding  bottom  is  withdrawn,  and  the  peat  falls  out  ready 
for  removal  to  the  drying  shed.  As  soon  as  the  peat  is 

discharged,  the  sliding  bottom  is  returned  to  its  place,  the 

sliding  frame  raised,  the  mould  charged  with  another  block 
of  moss,  and  the  operation  repeated. 

At  this  stage  of  the  manufacture  of  peat  fuel,  hydraulic 
processes  were  tried,  and  a  company  was  formed  for  the 

purpose.  The  machinery  consisted  of  a  four  horse-power 

engine,  four  hydraulic  presses,  having  rams  6  inches  in 

diameter,  with  appropriate  moulds,  each  capable  of  pressing 
three  blocks  of  peat,  2  feet  square  by  3  inches  thick,  at  each 

stroke  ;  and  a  pair  of  heavy  edge-runners  for  triturating  the 
turf  previous  to  compression. 

Mr  Linning  adopted  a  somewhat  similar  method,  for  which 

he  secured  a  patent.  The  bog  intended  to  be  worked  for  the 

season  was  first  drained  by  making  ditches  through  it,  to 

allow  as  much  of  the  free  water  as  possible  to  flow  away. 
Next  the  turf  was  cut  by  an  ordinary  spade,  thrown  into  a 

mill,  and,  after  passing  through  it,  was  removed  in  wheel- 

barrows to  the  next  operation.  This  consisted  in  filling 
wooden  moulds  with  the  triturated  peat  in  the  same  manner 

as  clay  is  placed  in  the  mould  when  hand-made  bricks  are 
produced.  From  the  moulding  table  the  blocks  of  peat  were 
laid  out  on  the  surface  of  the  bog  to  consolidate.  In  two  or 

three  days  they  were  ready  to  be  handled  and  carried  to  a 

shed,  where  they  were  spread  out  on  shelves  to  dry,  or  to 

a  drying-house,  artificially  heated  by  means  of  flues,  and  fired 
by  peat  fuel.  In  a  few  days  more  the  peats  were  ready  for 
use.  It  was  estimated  that  the  cost  of  production  of  this 
peat  fuel  was  approximately  5s.  per  ton. 

This  peat  fuel  was  tried  in  the  firebox  of  a  locomotive 

engine,  with  its  train,  on  the  Glasgow  and  Garnkirk  Kail  way. 

The  distance  travelled  was  eight  miles ;  and  the  consumption 

of  peat  on  the  whole  journey  was  just  double  the  weight  of 
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coal  required  to  fire  the  same  engine  over  the  same  distance, 
but  the  engine  travelled  at  a  somewhat  greater  speed  than 

its  ordinary  rate  when  a  coal  fire  was  used.  The  engineer 

was  of  the  opinion  that  if  the  furnace  had  been  properly 

adapted  for  peat  fuel  three-quarters  would  have  been 
sufficient. 

In  a  letter  written  by  Mr  Slight,  published  in  the  Trans- 
actions of  the  Highland  and  Agricultural  Society  of  Scotland 

in  1838,  he  makes  the  following  remarks: — "  The  results  of 
all  my  observations  on  this  subject  may  be  summed  up  in 

the  five  following  points  : — 

"1st.  That  peat-moss  in  which  the  vegetable  structure  is 
entirely  or  nearly  decomposed,  or  that  which  is  usually  called 

'  black  moss,'  is  improved  little  or  none  as  a  fuel  by  either 
compression  or  trituration,  nor  can  its  ultimate  bulk  be 

sensibly  reduced  by  any  practicable  degree  of  compression. 

"  2nd.  That  brown  fibrous  moss  is  very  much  improved  as 
a  fuel  by  trituration,  probably  arising  from  some  chemical 
action  between  its  exposed  fibres  and  the  atmospheric  air, 

but,  in  whatever  way,  a  more  compact  and  carbonaceous 
texture  is  produced ;  but  that  while  subsequent  pressure 

may  draw  off  part  of  its  water,  it  will  neither  materially 
improve  its  quality  as  a  fuel,  nor  sensibly  reduce  its  ultimate 
bulk. 

"  3rd.  That  very  fibrous  moss  may  be  reduced  in  bulk  to 
a  small  extent,  will  be  sooner  dried,  and  partially  improved, 

by  simple  compression. 

"  A.th.  That  there  is  no  decidedly  approved  machine  at 
present  in  use  that  will  by  one  operation  produce  the 

greatest  possible  improvement  in  the  quality  of  peat  fuel, 
either  on  a  large  or  small  scale. 

"  5th.  That  since  compression  cannot  be  conducted  by  any 
means  with  which  we  are  yet  acquainted,  without  an 

envelope  of  cloth  during  the  act  of  compressing,  to  prevent 
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the  escape  of  the  moss,  we  cannot  expect  to  exercise  that 

agency  with  advantage  until  this  be  removed." 
A  compressing  machine  invented  by  Mr  Stone  is  illus- 

trated in  side  elevation,  fig.  47,  and  plan,  fig.  48.  It  consists 

of  two  cast-iron  rollers  A  and  B,  the  former  of  which  is 

fitted  with  adjustable  bearings  D  to  regulate  it  to  the  thick- 
ness required,  by  a  screw,  the  latter  rotating  in  fixed  bearings 

C.     The  adjustment  of  the  roller  A  is  done  by  the  screw  E, 

Fig.  47. — Stone's  Peat-compressing  Machine — Side  Elevation. 

the  nut  for  which  has  its  bearing  in  the  lever  F,  the  fulcrum 

for  which  is  provided  at  the  top  of  the  side  frame  G  ;  the 

other  end  of  the  lever  is  connected  to  the  long  lever  H,  by 

the  adjustable  connecting  rods  J  and  J,  the  adjustment  being 

performed  by  a  right  and  left-hand  screw  socket ;  the  weight 
L  can  be  moved  along  the  lever  H  to  give  suitable  pressure. 

M  M  M  and  M  are  friction  rollers  for  supporting  the 

pressure-box  N,  before  and  after  it  has  passed  through  the 
squeezing  rollers  A  and  B.  0  and  0  are  the  spur  pinions, 

keyed   upon    the   shaft   P,   these   pinions  gearing '  into   the 7 
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wheels  E  and  E,  upon  the  shaft  of  the  squeezing  roller  B ; 

they  also  gear  into  two  racks  provided  on  the  underside  of 

the  pressure-box  N.  Inside  this  box  is  provided  another  box 
T,  which  is  divided  into  compartments,  eight  in  length  and 

two  in  width,  making  in  all  sixteen  compartments;  to  form 
these  the  bottom  of  the  box  T  is  fitted  with  a  number  of 

knives.  The  straight  sides  of  the  knives  come  in  contact 

when  they  are  pressed  together ;  these  knives  do  not  reach 
right  across  the  box,  a  space  being  left  in  the  middle  for  the 

dividing  knives  U  and  U  to  pass  between  the  ends  of  them, 

Fig.  48.— Stone's  Peat-compressing  Machine — Plan. 

dividing  the  peat  longitudinally  after  the  box  has  passed 

through  the  squeezing  rollers.  The  outer  box  is  plain  and 
made  strong.  The  levers  X  and  X  are  for  raising  the  lever 

H  and  removing  the  pressure  entirely  from  off  the  pressure- 
box.  The  handle  W  is  for  giving  motion  to  the  machine, 

but  it  can,  of  course,  be  worked  by  any  kind  of  motor. 
The  action  of  this  machine  is  as  follows : — The  box  T  is 

filled  with  peat,  and  then  placed  inside  the  box  N,  with  the 
lever  H  raised  and  the  squeezing  rolls  A  lifted.  The 

machine  is  then  put  in  motion  and  the  lever  H  let  down  so 

that  the  roller  A  will  be  brought  in  contact  with  the  lid  of 



PEAT   FUEL   MANUFACTURE.  99 

the  box  T;  the  lid  will  then  assume  an  angle  of  from  10°  to 

15°,  varying  until  the  box  has  passed  the  centre  oi  the 
squeezing  rolls,  when  it  will  begin  to  assume  a  horizontal 
position  and  give  a  uniform  pressure  to  all  the  blocks  in  the 

compartments.  AVhen  the  box  has  passed  through  between 
the  rollers,  the  inside  box  is  removed  and  another  filled  and 

placed  in  the  machine  and  the  handle  turned  in  the  opposite 

direction,  when  the  new  box  is  passed  through  between  the 
rollers. 

The  process  of  pressing  the  peat  in  a  wet  state  was  soon 
given  up,  because  it  was  found  that,  on  account  of  its 

elasticity,  the  blocks  again  expanded  and  absorbed  a  great 
amount  of  water.  This  led  to  the  class  of  peat  known  as 

"  manufactured  or  machine-made  peat."  Two  processes  for 
pressing  wet  peat,  besides  those  mentioned  above,  were 
found  to  give  a  partially  satisfactory  result,  one  being 
that  invented  by  Mannhardt,  and  the  other  the  Neustadt 

process. 

MaimhanU 's  Process. — This  process  consisted  in  passing 
the  wet  peat  between  a  pair  of  perforated  rollers  covered 

with  cloth  made  of  hair ;  the  best  cloth  was  made  of  goat's 
hair.  The  rollers  were  15  feet  in  diameter  by  6  feet  6  inches 

long,  made  of  perforated  iron  plates,  set  one  inch  apart,  and 
revolved  about  once  in  seven  minutes.  The  peat  was  in  this 

way  deprived  of  some  of  its  water  and  came  out  of  the  rolls 
in  a  thin  sheet,  when  it  was  cut  up  into  blocks  12  inches 

long  by  5  inches  wide  and  1\  inches  thick.  The  block 

weighed  about  1£  lbs.  The  sheet  of  compressed  peat  was 

divided  transversely  by  narrow  slots,  which  were  secured 

horizontally  round  the  rollers  and  longitudinally  by  circular 
saws,  under  which  the  peat  passed  as  it  was  released  from 

the  rolls.  The  peats  were  soft  when  they  passed  away  from 

the  machine,  and  five  or  six  days'  air-drying  was  required  to 
harden  them. 
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Neustadt  Process. — About  the  year  1860  loose-textured 
fibrous  peat  was  manufactured  by  this  process.  It  consisted 

in  passing  peat  turf  between  ordinary  iron  rollers,  which 

reduced  its  thickness  to  about  two-thirds  of  its  bulk,  gave  a 
very  firm  charcoal,  and  withstood  carriage  tolerably  well. 
The  peat  was  first  cut  into  sods  in  the  usual  way  and  then 
fed  into  the  rolls.  As  it  burnt  regularly,  it  was  used  for 

metallurgical  purposes. 

Hall-Bjorling  Peat  Press. — The  difficulty  with  ordinary 
revolving  roller  machines  has  been  to  take  up  the  wear 

which  takes  place  in  the  gearing,  as  it  is  impossible  to  cast 

two  wheels  of  the  same  hardness.  This  difficulty  has  been 

met  by  the  arrangement  of  the  gearing  so  that  the  half 

moulds  in  the  two  rollers  can  be  adjusted  to  the  thirty- 
second  of  an  inch. 

This  machine  is  shown  in  part  sectional  elevation,  fig.  49, 

and  plan,  fig.  50.  It  consists  of  two  rollers  A  and  A,  which 
have  their  faces  furnished  with  recesses  with  very  small 

spaces  between.  These  recesses,  or  cavities,  are  made  of  any 
shape  or  size  to  suit  the  requirements.  The  rollers  are 
identical  with  one  another,  and  the  fuel  is  produced  by  the 

pressure  obtained  when  it  passes  down  the  hopper  B 
between  the  two  rollers.  To  assist  in  drying  the  peat  the 
rollers  are  sometimes  made  hollow,  and  steam,  or  hot  air, 

admitted  into  them  through  a  hole  provided  in  the  spindles. 
The  rollers  are  driven  by  means  of  worm  wheels  C  and  C 

and  worms  D  and  D,  eitber  right-handed  or  left-handed  as 
found  most  suitable  for  the  position  of  the  machine  in 

relation  to  the  motive  power.  The  worm  spindles  are 

rotated  by  bevel  wheels  or  mitre  wheels  E  and  E,  according 

to  the  speed  required  for  the  motor.  The  bevel  wheels  or 

mitre  wheels  are  again  actuated  by  a  mitre  wheel  keyed 
on  the  upright  shaft  F.  This  shaft  has  also  keyed  on 

it  a  bevel  wheel  G,  which  gears  into  the  bevel  pinion  H, 
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keyed  on  the  spindle   J.      This  spindle  is  actuated   either 

by  a  belt   pulley,  or  any  other   means,    from   a   motor   of 
any  kind. 
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It  will  be  seen  that  by  simply  shifting  one  of  the  teeth  of 

the  mitre  wheels  or  bevel  wheels  E,  the  relative  positions  of 

the  two  rollers  can  be  adjusted  to  the  thirty-second  of  an 
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inch,  by  that  means  preventing  unsymmetrical  shapes  of  the 

pressed  peat  blocks. 

Electrical  Process  for  making  Peat-coal. — This  is 
the  latest  process  for  converting  peat  into  fuel.  It  has  been 

invented  by  Mr  J.  B.  Bessey,  and  a  complete  plant  for  the 

manufacture  of  electro-peat-coal,  the  name  given  to  this  fuel 
by  the  inventor,  has  been  erected  at  Kilberry,  near  Athy, 

Co.  Kildare,  Ireland,  upon  the  estate  of  his  Grace  the  Duke 
of  Leinster,  and  a  similar  (preliminary)  plant  is,  at  present, 
in  course  of  installation  at  the  Battlebrook  Peat  Works, 

Dartmoor,  Devon,  upon  property  acquired  under  lease  from 

H.R.H.  the  Prince  of  Wales,  in  right  of  his  Duchy  of 
Cornwall. 

The  plant  at  Kilberry  is  capable  of  dealing  with  300  tons 

of  raw  peat  per  day. 

In  this  process  the  peat  is  taken  from  the  bog  by  means 

of  an  excavator,  fitted  with  a  "  grab  scoop,"  which  delivers 
the  crude  peat  into  small  tip-wagons  running  over  a  light 

railway,  by  means  of  a  wire-rope  haulage,  between  the  bog 
and  the  factory.  The  wagons,  when  they  arrive  at  the 

factory,  are  emptied  into  a  large  hopper  A,  shown  in  the 

elevation,  fig.  51,  and  plan,  fig.  52,  of  the  general  arrange- 
ment of  the  machinery  and  buildings.  The  hopper  is  formed 

in  the  ground,  from  which  the  peat  is  raised  by  means  of 

a  belt-conveyor  B  into  the  feed  hopper  of  a  rotary  hydro- 
eliminator  C,  shown  in  figs.  51,  52,  and  53,  in  which  the  peat 

is  subjected  to  a  gradually  increasing  pressure.  This  hydro- 
eliminator  is  shown  enlarged  in  fig.  54.  In  this  machine 

all  the  "  free  "  water  is  ejected. 
The  eliminator  is  continuous  in  its  action,  the  wet  peat 

passing  in  at  the  top,  and  the  partly  dried  peat  leaving  at 
the  bottom.  The  peat  is  then  passed,  by  means  of  the 

conveyor  D,  into  the  electrifying  machine  E,  also  shown 
in  perspective  in  fig.  55.     The  peat  falls  through  a  hopper 
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into   the  trough  of  the  machine,  and  is  pushed  forward  a 

short  distance  by  means  of  a  reciprocating  plunger,  in  some- 

03 

H 

H 

o 
o 

what  similar  manner  to  the  "Exter"  briquette  press,  each 
stroke  carrying  forward  another  small  charge,  the  result 

being  practically  a  constant  stream  from  the  outlet.     While 
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this  is  going  on  an  alternating  electric  current  is  passing 
through  the  peat.  The  effect  of  this  current  is  to  liberate 

the  "  latent "  water  contained  in  the  cells  of  the  peat  fibres, 
and  bring  the  peat  into  such  condition  that  the  released 
water  is  easily  extracted. 

For  the  latter  purpose  the  peat  is  passed  through  a  second 

hydro-eliminator  F,  exactly  similar  to  C,  placed  below  the 
electrifying  machine  E. 

When  partly  dried  the  peat  is  discharged  from  the  second 

hydro-eliminator,  and  is  lifted  by  the  bucket  elevator  G 
into  the  hopper  in  the  centre  of  a  breaking- up  and  kneading 
machine  H,  in  which  the  fibrous  material  is  torn  and  worked 

into  a  plastic  or  putty-like  mass. 
The  kneading  machine,  fig.  56,  consists  of  a  large  pan, 

similar  to  that  of  an  ordinary  mortar-mill  or  edge  runner, 
over  the  surface  of  which  revolve  four  heavy  runners.  The 

peat  is  fed  into  the  centre  of  the  pan  and  is  gradually  worked 

over  to  the  outer  edge  by  means  of  adjustable  scrapers,  and 

is  eventually  discharged  from  the  side  of  the  pan  into  the 

screw  conveyor  J,  which  delivers  the  macerated  peat  into 
the  moulding  machine  K. 

The  moulding  machine  K,  shown  enlarged  in  fig.  57,  is 
of  the  open  mould  type  on  the  same  principle  as  Max 

Everard's  briquette  press,  having  six  dies  arranged  in  such 
a  manner  that  six  blocks  are  turned  out  at  each  revolution. 

The  peat  is  next  conveyed  from  the  kneading  and  breaking- 
up  machine  by  a  screw  conveyor,  delivered  into  a  hopper  at 

the  top  of  the  moulding  machine,  directed  into  openings  over 

each  die,  and  on  the  return  stroke  of  the  plungers  the  peat 

is  passed  forward  into  a  long  die,  from  whence  it  emerges 

in  the  form  of  briquettes,  several  charges  being  in  the  die 

simultaneously,  so  that  it  is  kept  under  pressure  some  time. 
This  machine  delivers  7200  briquettes  per  hour.  They  are 

delivered  from  the  mouth  of  the  dies  on  to  a  revolving  table, 
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from  which  they  are  deflected  by  means  of  a  scraper  on  to 
a  belt  conveyor  M,  which  carries  them  into  the  stores. 

All  the  different  machines  are  operated  by  separate  electric 

o 

o> 

CD 

motors.  N  is  the  steam  boiler  ;  0,  the  engine  for  working 

the  dynamo  P;  E  is  the  switchboard.  A  pump  for 

discharging  the  water  extracted  from  the  peat  is  provided 

in  the  pit  in  which  the  second  hydro-eliminator  is  fixed. 



PEAT    FUEL   MANUFACTURE. 109 

The  steam  for  the  engine  is  generated  in  a  water-tube 

boiler,  with  a  fire-grate  specially  designed  for  burning  rough 
peat  turf,  which  has  been  cut  from  the  surface  of  the  bog 

(hence  utilising  material 

which    is    generally 

wasted,    and    in    many 

cases  burnt  on  the  bog) 

previous  to  commencing 

cutting  out   the  peat 

proper. 
It  is  estimated  that 

the  cost  of  manufactur- 

ing this  fuel  is  such 
that  it  can  be  sold 

at  a  very  large  profit ; 

this  profit  will,  of 

course,  vary  according  ■& 
to  circumstances,  such 
as  distance  of  the 

factory  from  the  bog, 

depth  at  which  the 

peat  is  taken  from  the 

bog,  and  the  price  of 

labour  in  the  neigh- 
bourhood. 

From  the  above  de- 

scription it  will  be  seen 

that  the  principal 

feature  is  the  applica- 
tion   of    electricity    to 

free   the  peat    from    its    latent  water   by    breaking    up    the 
cells  in  the  fibre. 

The  fuel  produced  is  hard,  dense,  heavy,  and  comparatively 
smokeless. 

6C 
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Ordinary  coal  averages  45  cubic  feet  per  ton  and  50  lbs. 

per  cubic  foot  in  weight. 

Electro-peat-coal  averages  30  cubic  feet  per  ton  and  75  lbs. 
per  cubic  foot  in  weight. 

Practical  Tests. — The  following  results  of  carefully  con- 
ducted experiments  show  the  comparison,  as  to  bulk  and 

weight,  between  electro-peat-coal  and  the  various  descriptions 
of  pit-coal  enumerated : — 

TABLE   IV. 

Weight  of 
Cubic  Foot. 

Space  occupied 

by  one  Ton. 

Electro-peat-coal  as  to  be  sold  ready  for  con- 
76-15 lbs. 29-5    feet. 

sumption  in  regular  sized  pieces 
Average  of  thirty-seven  samples  of  Welsh  coal 
Average  of  seventeen  samples  of  Newcastle  coal 
Average  of  twenty-eight  samples  of  Lancashire 

COf-1 

Average  of  eight  samples  of  Scotch  coal 
Average  of  eight  samples  of  Derbyshire  coal  . 

531     „ 
49-8      „ 
49-7     „ 

4271     „ 
45-30    ,. 45-15    ,, 

50-0     ,, 

47-2     „ 

49-99    ,, 
47-45    ,, 

Practical  Steam-raising  Test. — The  following  is  the  result 

of  a  steam  test  of  3|  lbs.  of  electro-peat-coal : — 

TABLE   V. 

30  lbs.  of  water  in  boiler,  200°  Fahr. 

Pressure. Time. 

Pressure  in  lbs. per  square  inch   . 
0  lbs. 0  minutes. 

!> 
>  j 

15    ,, 8         ,, 

!> 
j ; 

20    ,, 

13 

>' 

>  1 

25    ,, 

15 1) )> 
50    ,, 

40 

J  ! 

50    ,, 

5-t 

11 
>  > 

27    „ 

90 
>> 

)) 

15    ,, 
110 

!> 

>> 

o   », 

120 





o 

c 
O 

c3 

00 







PEAT    FUEL    MANUFACTURE. 
Ill 

The  following  table  is  a  comparative  result  of  the  steam- 

raising  powers  of  electro-peat-coal  and  Staffordshire  steam- 
coal  : — 

TABLE  VI. 

Electro-peat  Coal. Staffordshire  Coal. 

Time. 
Minutes. Pressure. 

Time. 

Minutes. Pressure. 

Fire  lighted  at  . 
Water  boiled  at 

Pressure  in  boiler  in  lbs.  persq.  in. 
i>                   )>                 >  i 

11                                               >!                                          J) 

>'                                               )>                                          )5 

35 
40 45 
50 

60 

12  lbs. 20    „ 
25    „ 

30    „ 

54 

60 
72 82 

10  lbs. 
20    „ 
30    „ 

This  shows  nineteen  minutes  at  boiling-point  and  twenty- 
two  minutes  at  30  lbs.  pressure  in  favour  of  electro-peat-coal. 

Figs.  58  and  59  show  two  general  views  of  the  Kilberry 
Electro-Peat-Coal  Works. 

Chemically  manufactured  Peat  Fuel.— Many  attempts 
have  been  made  for  preparing  peat  for  fuel  bychemical  methods, 
but  none  have,  so  far,  met  with  any  commercial  success. 

Probably  the  best  yet  tried  has  been  lately  experimented 
with. 

This  process  consists  in  mixing  the  crude  peat  as  it  is 
taken  from  the  bog  with  a  certain  amount  of  lime,  which 
liberates  the  water  from  the  cellular  tissue  of  the  peat  fibres; 
some  nitrate  of  potash,  which  assists  the  lime  to  absorb  the 

moisture;  soot,  which  absorbs  the  oil  of  the  peat;  and 
saccharine  matter,  which  strengthens  the  action  of  the  lime 
by  rendering  it  more  soluble  in  the  moisture  and  causes 

the  briquettes  of  peat  to  dry  from  the  centre  outwards. 

A  very  slight  pressure  is  required  for  making  a  dense,  hard 
fuel,  for  which  it  is  claimed  that  it  is  equal  in  calorific  power 
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to  the  best  coal.  The  estimated  cost  of  chemicals  is  from 

9d.  to  Is.  per  ton,  and  the  total  cost  of  production  about 
6s.  per  ton. 

The  machinery  is  perfectly  automatic  and  continuous  in 

action.  The  crude  peat  taken  from  the  bog,  either  by  digging, 

or  scooping  by  machinery,  is  dumped  into  a  large  hopper  at 
one  extremity  of  the  factory,  passes  along  from  one  machine 

to  another  by  means  of  conveyors,  and  is  delivered,  cut  into 
suitable  blocks,  at  the  other  end,  ready  for  use. 

Various  kinds  of  bonds  have  been  employed  for  making 

peat  briquettes. 

Asphalt  or  Borax  Bond. — After  the  peat  had  been  well 
drained,  but  still  retained  some  water  and  volatile  hydrogen, 

it  was  properly  mixed  with  bituminous  coal  and  a  certain 

portion  of  common  salt,  after  which  it  was  pressed  into  suit- 
able blocks.  The  proportions  of  the  different  constituents 

found  most  suitable  were : — 

TABLE  VII. 

Peat 

Bituminous  coal 
Common  salt 

50  to  70  per  cent. 
23  ,,  48       „ 
2   ..     5 

To  the  above  mixtures  were  sometimes  added  coal-tar  pitch, 
asphalt  or  asphaltum,  marl,  limestone,  and  borax.  When 
all  these  substances  were  added  the  proportions  employed 

were : — 
10  per cent 
30 

>> 
Coal-tar  pitch,  or  asphalt 7 s 

Marl   2 > 
Limestone     .... 2 ) 

Common  salt 2 i 

Crude  borax 2 

> ) 

Instead  of  taking  the  peat  in  the  above  condition,  it  was 
taken  dry  enough  to  burn  in  an  ordinary  fire  grate,  and  in 

that  state  the  proportions  were  as  follows : — 
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Peat   
60  per  cent 

Coal   •       25       ,, 

Coal-tar  pitch,  or  asphalt 

10 

Marl   2 

Limestone     .... 2 

Common  salt 

2       ,, 

Crude  borax i 
•               2            J » 

Peat  fuel  was  tried  in  iron  puddling  and  re-heating  furnaces, 
and  in  steel-making,  and  the  following  proportions  were 

used : — 
Peat   50  per  cent 
Coke   .       30       „ 

Pure  Trinidad  asphalt  . ■         •         5       „ 
North  Carolina  resin .         .         5       „ 
Marl   

2J     „ 

Limestone     .... •         •         5       „ 
Borax  ..... •         •         21     „ 

Another  kind  of   mixture  that   has   been  tried  consisted 

of- 
Peat,  of  any  class           .         .         .         . 5  cwts. 

Sawdust        ..... 

5    „ 

Bituminous  coal  dust    . 10  per  cent 
Lime  or  chalk       .... 30  lbs. 

Bitumen  or  tar      .... 

30    „ 

Marl  mud  or  vegetable  earth 
.     200    „ 

Water  ...... 
70  gallons. 

1  ton. 
4  tons. 
1  cwt. 

15  gallons 

Cotton  seed  refuse  has  been  tried.  In  that  case  the  com- 

position was  of  the  following  proportions: — 
Small  coal     . 

Refuse  of  coal,  or  coal  dust 
Peat      .... 
Pitch  or  tar  . 

Refuse  of  cotton   seed,   after  obtaining 
oil-cake      ......         i  cwt. 

Peat  Charcoal  or  Coke. — Peat,  or  turf,  can  be  carbon- 
ised in  a  similar  manner  to  wood. 

Peat  can  be  carbonised  in  three  ways :  in  heaps  or  meilers, 
in  ovens  or  in  kilns,  and  in  retorts. 
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Heap,  or  Meiler. — The  common  and  simple  method  of 
carbonising  or  charring  the  ordinary  peat  is  in  heaps  or 

meilers,  in  the  same  way  as  that  by  which  wood-charcoal  is 
prepared.  The  peat  is  usually  cut  into  rectangular  blocks,  and 
is  therefore  more  easily  charred  in  pits,  because  the  blocks 

pack  better  than  wood,  and  the  peat  charcoal  is  less  inflamm- 
able than  the  wood-charcoal.  The  blocks,  or  sods,  must  be 

laid  as  close  as  possible,  and  regularly.  The  blocks  are  usually 
made  14  to  15  inches  long  by  6  inches  thick ;  but  for 

charring  in  heaps,  the  larger  the  blocks  are  the  better.  The 

heaps  are  made  6  to  8  feet  in  diameter  and  4  feet  high, 

holding  5000  to  6000  large  blocks,  which  equals  about  1500 

cubic  feet  of  peat.  The  quantity  of  charcoal  obtained  is,  on 

an  average,  20  to  30  per  cent,  of  the  weight  of  dry  peat. 
The  meiler,  or  heap,  is  prepared  in  the  following  manner. 

The  ground  is  levelled,  and  a  stake,  technically  called  a 

quandal,  is  fixed  in  the  centre  of  a  circular  space.  The 

ground  is  next  covered  with  brushwood  and  waste  peat  char- 
coal from  the  previously  burnt  meiler.  The  turf  to  be 

charred  is  then  piled  on  the  ground  to  the  required  height  in 

a  conical  shape.  The  bottom  layer  of  sods  is  arranged  to 

form  air  channels,  the  breadth  of  which  are  equal  to  a  single 

peat,  at  regular  intervals  radiating  from  the  centre  stake  to 

the  circumference  of  the  heap.  When  the  meiler  is  ready 
the  stake  is  withdrawn ;  the  space  thus  left  is  filled  up  with 

brushwood  and  lighted.  The  body  of  the  heap  is  covered 
with  moss  and  leaves,  and  on  the  top  of  this  is  thrown  sand 

and  peat  ashes,  or  charcoal  dust,  leaving  the  stake  hole  open, 
forming  as  it  were  a  chimney  for  the  gases  till  the  mass  is 

perfectly  ignited.  Then,  however,  if  flames  appear  at  the 
outlet,  the  latter  is  covered  up  in  a  similar  manner  and  with 

similar  material  to  that  employed  for  the  cover,  and  as  the 

heap  breaks  from  the  settling  down,  the  cracks  must  be 

covered  over  in  the  same  way.     By  closing  the  air-channels 
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the  peat  will  be  regularly  and  evenly  charred.  From  twelve 
to  fourteen  days  are  required  to  char  a  meiler  before  it  can 

be  removed.  A  meiler  containing  2500  cubic  feet,  or  about 

13J  tons  of  peat,  gives  about  700  cubic  feet  of  charcoal 

weighing  about  8  cwts.,  or  about  27*7  per  cent.  This 
quantity  and  percentage  varies  of  course  with  the  quality  of 

the  peat  and  the  care  exercised  by  the  workmen. 

Rectangular  ricks  were  mostly  employed  in  Saxony.  In 
this  case  the  ground  was  levelled  and  covered  with  sand,  in 

the  same  manner  as  the  circular  meiler,  and  a  rectangular 

space  about  50  feet  long  and  5  or  6  feet  in  width  formed. 

In  the  centre  of  this  space  a  hollow  was  cut  out,  and  to  this, 

inclined  channels  were  dug  out  from  the  ends  of  the  plot 
intended  for  the  rick.  The  channels  were  bricked  on  clay  to 

prevent  the  by-products  evolved  from  being  lost  by  percola- 
tion through  the  bottom  of  the  channels.  A  gutter  was 

provided  for  leading  the  tar  and  ammoniacal  liquor  to  a  tank 

fixed  near  the  rick.  When  building  up  the  rick,  stakes  were 

fixed,  about  10  feet  apart,  in  the  longitudinal  channel,  and 

the  rick  heaped  up  to  a  height  of  4  feet,  leaving  cross  air- 
channels  in  line  with  the  stakes.  The  stakes  were  next 

drawn  out  and  the  rick  covered  with  a  mixture  of  clay,  sand, 

and  cut  straw  or  grass.  When  the  coating  cracked  during 

charring  the  cracks  had  to  be  immediately  stopped  up.  A 
fireplace  was  provided  in  the  central  channel,  by  means  of 

which  the  rick  was  ignited.  The  charcoal  prepared  by  this 

method  was  of  good  quality,  and  was  employed  in  Saxony 
and  Bohemia  for  metallurgical  purposes. 

Ovens  and  Kilns. — One  class  of  kiln  employed  for  charring 
peat  at  Oberndorf,  in  Wiirtemberg,  consisted  of  an  upright 
cylinder  5  feet  6  inches  in  diameter  and  9  feet  high,  having 

a  capacity  of  200  cubic  feet,  and  capable  of  carbonising  about 
four  tons  of  average  peat.  The  top  of  the  kiln  was  closed 

by  an  arch,  with  the  exception  of  an  opening  through  which 
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the  peat  charge  was  introduced.  This  opening  also  served 

the  purpose  of  a  chimney  till  the  peat  was  carbonised.  The 

kiln  body  was  double,  consisting  of  an  outer  wall  made  of 

ordinary  brick,  and  an  inner  wall  of  fire-bricks,  both  having 
a  thickness  of  1  foot  3  inches,  and  a  space  1  foot  3  inches 

wide  was  left  between  the  two  walls,  excepting  at  given 
intervals  where  the  brickwork  extended  the  whole  breadth, 

for  the  purpose  of  stability. 

The  opening  at  the  crown  was  closed  by  a  tight-fitting 
cover  when  necessary.  At  the  base  of  the  kiln  was  another 

opening  closed  by  a  cast-iron  door,  behind  which  was  a  space 
between  the  door  and  a  plate,  which  space  was  filled  with 

sand  through  an  opening,  to  exclude  all  draught.  There 
were  a  number  of  holes  placed  at  different  levels,  at  a  short 
distance  from  the  bottom  of  the  kiln,  through  which  air 

was  admitted  for  supporting  the  combustion  during  the 
carbonisation. 

In  working  this  kiln  the  peat  was  dumped  into  it  and 

packed  closely  through  the  opening,  excepting  a  few  channels 
which  were  left  open,  corresponding  with  the  lower  draught 

holes,  and  a  vacant  space  in  the  centre.  After  being  filled, 
fire  was  thrown  in  from  the  top,  and  the  aperture  left  open. 

When  the  fire  had  spread  through  the  mass,  so  as  to  pre- 
sent a  glowing  appearance  at  the  lower  holes,  these  were 

closed  with  clay,  and  the  combustion  allowed  to  proceed  till 

the  same  appearance  was  observed  at  the  next  row  of  holes, 

when  they  were  plugged  with  clay  ;  when  the  mass  appeared 
white  hot  at  the  third  row  of  holes,  and  no  more  smoke 

emanated  from  the  aperture,  all  the  openings  were  closed, 
and  the  peat  allowed  to  remain  till  cold. 

To  avoid  the  delay  of  cooling  in  the  kiln,  a  damper  was,  in 

some  cases,  provided  at  the  bottom  of  the  furnace,  to  allow 
the  red-hot  charcoal  to  fall  into  a  pit  below  ;  the  kiln  was 

then  ready  for  another  charge  of  peat. 
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Mr  J.  W.  Rodgers'  furnace  for  carbonising  peat,  employed 
a  short  time  in  Ireland,  was  of  a  peculiar  construction.     It 
consisted  of  a  wooden  shed,  in  the  middle  of   the  floor  of 

which  there  was  provided  an  ash  pit  extending  the  whole 
length  of  the  shed.     A  line  of  rails  was  secured  on  each  side 

of  the  pit,  forming  a  track,  on  which  was  run  small  carbonis- 
ing kilns,  mounted  on  wheels.     The  furnaces  were  constructed 

of  sheet  iron,  mounted  on  an  iron  framework,  the  whole  form- 

ing a  cone,  provided  with  a  grate  base  upon  which  the  peats 
to  be  made  into  charcoal  were  placed.     When  the  kiln  was 

to  be  charged,  the  cone  was  inverted,  the  grating  removed, 
the  cone  rilled  with  peats,  and  the  grating   replaced.     The 

cone  was  next  turned  over,  placed  on   the  framework,  and 
run  on  the  rails  into  the  shed,  over  the  ashpit.     The  channel 

through  which  these  kilns  travel  was  formed  of  sheet  iron, 

which  had,  at  intervals,  pipes  leading  to  the  top  of  the  build- 

ing.    Within  the  sheet-iron  space  were  placed  movable  hoods 
which  covered  the  kilns  and  acted  like  chimneys,  and  were 

arranged  to  be  raised  or  lowered  at  will.     The  space  between 
the  kilns  and  the  roof  of  the  shed  was  fitted  with  shelves  for 

receiving  the  air-dried  peat,  to  afford  the  peat  opportunity  of 
being   more   completely  dried.     The   exterior  covering   was 
fitted  with  louvres  which  could  be  operated  as  required.     The 

draught  was  regulated  by  means  of  a  damper.     When  the 
charring  was  commenced,  brushwood  was  introduced  into  the 

ashpit,  and  the  kilns  were  run  over  on  to  it  and  thus  lighted. 
When  the  charring  was  completed,  the  chimneys  were  closed 
and  the  kilns  and  their  contents  removed.     Each  of  these 

kilns  contained  about  600  lbs.,  which  was  made  into  coke  in 

five  hours,  and  yielded  from  23  to  25  per  cent,  of  charcoal. 
Three  hours  were  devoted  to  the  carbonisation  and  two  to 

the   cooling,  so  that,  including  the  time  necessary  for   dis- 

charging,  four   operations   could   be   made   in    twenty-four 
hours.     This  system,  although  ingeniously  contrived,  was  too 



118  PEAT. 

expensive.  The  cost  has  been  stated  to  be  from  £1  5s.  to 

£1  10s.  per  ton. 
In  the  year  1838  Mr  C.  W.  Williams  patented  a  process 

for  charring  peat.  He  first  subjected  peat,  as  commonly 

prepared,  to  pressure  in  a  perforated  cone  made  of  wood  and 

iron ;  when  so  pressed  it  was  put  into  a  cylindrical  stove 

the  bottom  of  which  was  made  in  four  compartments,  in 

which  fires  were  lighted  to  ignite  the  peat  in  the  upper 

portion.  When  it  was  lighted  these  fires  were  put  out  and 
the  stove  closed  ;  small  holes  were,  however,  left  to  admit  of 

slow  combustion,  and  when  the  peat  was  sufficiently  distilled 
these  holes  were  also  closed  and  the  coke  allowed  to  cool. 

In  some  cases  an  oven  was  employed  resembling  an  ordinary 
horizontal  boiler  set  over  a  furnace  ;  the  air  was  admitted 

into  the  centre  of  the  oven  through  a  perforated  pipe,  and 

the  gas  passed  off  through  two  pipes  at  the  top. 

For  drying  the  peat  a  chamber  was  employed,  in  which 

the  peat  was  placed.  This  chamber  was  connected  by  a 
number  of  apertures  with  a  chamber  below,  into  which  air 

was  driven  by  a  fan  after  having  been  heated  by  contact  with 
a  furnace  conveniently  situated. 

The  carbonising  or  coking  plant  used  by  Messrs  Hall  & 

Bainbridge,  at  Middleton-in-Teesdale,  consisted  of  a  group  of 
vertical  chambers  or  retorts.  There  was  a  large  furnace, 

which  was  common  to  all  chambers,  the  product  of  com- 
bustion from  which  passed  under  an  inverted  fire-bridge  to 

the  central  tube  or  flue.  The  necessary  oxygen  to  consume 

the  required  quantity  of  fuel  to  keep  the  temperature  above 

800°  F.  in  the  various  chambers  was  supplied  through  hollow 
fire-bars,  which  came  to  the  front ;  additional  air  could  be 
supplied  through  the  ashpit  door,  and  between  the  bars,  if 

necessary.  The  air  passing  through  the  hollow  fire-bars  was 
delivered  into  the  air-casing,  and  from  thence  at  each  side  of 

the  furnace-casing  it  was  admitted  over  the  fire  by  the  square 
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openings,  at  a  higher  temperature.  It  became  evenly  mixed 

with  the  escaping  gases  and  the  hydrocarbons  from  the  fuel, 
and  was  drawn  downwards  through  the  incandescent  fuel 

underneath  the  inverted  fire-bridge,  and  thoroughly  converted 
into  carbon  dioxide  (C02)  at  a  high  temperature.  This  was 

admitted  by  dampers  into  the  annular  flues  having  rect- 
angular openings,  and  evenly  distributed  through  the 

chambers  and  delivered  out,  having  passed  through  the  peat 
into  the  annular  flue  and  thence  to  the  exit  flue,  when  it 

might  be  further  utilised  by  passing  horizontal  flues  under 
the  drying  sheds  to  the  stack,  which  would  serve  for  several 

sets  of  carbonisers.  The  carbonising  chambers  were  in 

sections  or  rings  of  cast  iron  bolted  together,  6  feet  in  dia- 
meter, and  of  a  total  internal  height  of  12  feet.  There  was 

an  air  space  of  8  inches  all  round,  and  the  whole  might  be 

surrounded  by  brickwork.  A  hopper  surrounded  the  cham- 
ber top,  and  a  bell  opened  it  in  a  similar  way  to  a  blast 

furnace.  When  the  hopper  was  filled  with  peat  the  bell  was 

lowered  and  the  peat  admitted,  but  it  was  immediately 

closed,  the  lever,  to  which  it  was  suspended,  having  at  its 

outer  end,  attached  by  rods,  a  sliding  damper  which  closed 

the  escape  orifice.  By  this  arrangement  the  admission  of 

free  oxygen  was  prevented.  The  chamber  could  be  charged 
at  all  times,  and  by  means  of  the  sliding  door  or  false  bottom 

the  finished  charcoal  was  instantly  dropped  into  a  cooling- 
chamber.  It  was  calculated  that  the  output  from  the  four 

chambers  would  be  at  the  rate  of  16  tons  per  week.  The 

total  cost  of  production  per  ton  of  air-dried  fuel  was  5s.  6|d. 
The  cost  of  peat  manufactured  at  Middleton  was,  for  labour, 

5s.,  and  for  interest,  4s.  per  ton.  The  cost  of  carbonising  was 

26s.  3|d.,  and  total  cost  of  carbonised  peat-dust  coal  for 
foundry  blacking,  including  everything,  was  45s.  6|d.  per  ton. 

Herr  H.  Eklund,  of  Sweden,  has  greatly  improved  the 

manufacture  of  coking  peat  in  a  continuous  carbonising  or 
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coking  oven  which  he  patented  in  England  in  the  year  1890. 

This  oven  consists  of  a  top  chamber  for  drying  and  pre-heating, 
a  middle  chamber  for  coking,  and  a  lower  chamber  for  the 

cooling.  The  main  portion  of  the  middle  chamber  is  separated 

by  walls  from  the  side  compartments ;  the  top  and  middle, 
as  also  the  middle  chambers,  are  separated  by  an  arched 

floor  having  flues  and  sliding  doors.  Suitable  doors  close  the 
charging  holes  in  the  roof  of  the  oven.  In  the  chamber  are 

cooling  cisterns,  provided  with  lids  and  discharging  doors. 

Hot  gases  from  an  outer  fireplace  enter  the  lower  flues  from 
an  inlet,  and  pass  through  the  chamber  and  flues  into  a 

condensing  cistern.  From  the  condenser  the  gases  pass  into 
one  of  the  side  compartments  referred  to  above,  which  forms 

a  fireplace  for  ignition  of  the  gases,  the  ignited  gases  finally 
passing  through  the  flues  and  chamber.  When  the  oven  has 
become  hot,  the  fire  in  the  side  compartments  is  not  required. 

The  gases  and  vapour  from  the  cooling  cisterns  are  led  by 

pipes  into  the  side  compartments  of  the  middle  chamber 
which  communicates  with  the  inlet,  while  the  hot  air  from 

the  lower  chamber  is  led  by  pipes  into  the  flue. 

An  oven  has  been  invented  by  Messrs  Soetje  and  Kahl  in 
which  the  raw  peat  as  it  comes  from  the  bog  is  dried  in  a 

chamber  heated  partly  by  steam  and  partly  by  hot  gases  from 

the  coking  chamber.  The  dried  peat,  when  required  for 

peat-coke  briquettes,  is  coked  in  the  double-walled  coking 
chamber.  The  space  between  the  walls  communicates 

through  openings  by  which  the  gases  from  the  coking 
chamber  pass  along  a  fine  into  the  drying  chamber.  The 

charge  hole  is  closed  by  a  slide. 

Retorts. — In  W.  A.  G.  von  Heidenstan's  method  of  charring 
peat  the  peat  to  be  charred  is  made  into  brick-shaped  sods 
of  suitable  size  and  shape.  Some  of  these  sods  are  laid  on 

the  loose  part  of  the  plunger  around  or  between  the  guides, 
in  such  a  manner  that  during  the  entire  compression  the 
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briquettes  will  not  touch  the  walls  of  the  retort.  The 

briquettes  are  covered  with  a  guide  plate,  on  which  a  fresh 

layer  of  briquettes  is  placed,  to  be  in  turn  covered  by  a 

similar  plate,  etc.  When  enough  has  thus  been  arranged  to 
about  fill  the  retort,  a  hood  is  placed  around  the  whole  batch 

of  plates,  which  is  thereupon  lowered  into  the  retort.  The 

retort  is  now  closed,  and  the  charge  compressed  as  well  as 

heated  in  any  suitable  manner.  When  the  charring  is 

completed  the  cover  is  removed  by  slackening  the  hinged 

bolts,  the  nuts  of  which  are  provided  with  handles  for  quickly 
slackening  them,  and  the  charcoal  mass  is  subsequently  lifted 

out  and  allowed  to  cool  in  the  hood.  In  place  of  performing 

the  operation  in  the  hood,  it  is  evidently  feasible  to  lift  the 

charcoal  up  into  the  plate  hood  after  charring,  and  transport 
the  hood  to  the  place  where  the  cooling  of  the  charcoal  is  to 

take  place.  The  guide  rods  fit  into  the  loose  top  of  the  ram 

against  a  shoulder.  It  is  not  necessary  to  make  the  material 

into  briquettes  before  being  placed  between  the  guide  plates, 
since  it  is  possible  to  place  the  material  between  the  said 

plates  before  any  compression  or  shaping  has  taken  place. 

In  the  latter  case  the  guide  plates  have  to  be  provided  with 

flanges  to  prevent  the  material  touching  the  walls  of  the 
retort. 

Herr  Vilen,  of  Gothenburg,  heats  ordinary  peat  to  from 

300°  to  520°  F.,  after  which  he  lowers  the  temperature  to 
between  110°  and  130°  F.  He  carbonises  it  in  comparatively 
small  cylinders  made  of  iron  plates  and  embedded  in  brick- 

work. The  product  is  a  smokeless  carbon,  which  can  be 

plunged  into  water  without  injurious  results;  it  has  a  heating 

power  of  0000  calories,  whereas  peat  turf  has  only,  on  an 

average,  2514.  This  peat-coal  has  been  analysed,  and  found 
to  contain  nearly  50  per  cent,  of  combustible  solid  matter, 
besides  over  20  per  cent,  of  gases,  in  all,  more  than  87  per 
cent.     The  cost  of  this  fuel  is  13s.  4d.  or  10s.  per  ton,  while 
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ordinary  coke  in  Sweden  is  44s.  per  ton.  Its  specific  gravity 
is  double  that  of  coke,  but  can  be  compressed  into  briquettes 

or  any  other  shape. 

One  of  the  recent  carbonising  furnaces  is  that  invented  by 

M.  Zigler,  of  Berlin.  It  has  been  designed  for  drying  and 

coking  peat  and  recovering  the  by-products.  The  retorts 
are  placed  in  a  line  and  heated  by  gas  or  tar,  the  gases 

playing  round  the  outside  and  passing  out  through  the  flues. 
At  the  end  are  placed  two  or  more  Cornish  boilers  which  are 

used  for  distilling  the  ammoniacal  liquor  out  of  the  tar.  The 

gases,  which  have  done  their  work  in  heating  the  retorts,  pass 

through  a  flue  to  either  of  the  boilers,  according  to  which  of  the 

dampers  is  open.  The  gases  leave  the  boiler  at  a  temperature 

of  about  200°  C,  and  are  again  used  for  the  purpose  of  drying 
the  peat.  For  this  purpose  is  arranged  a  flue,  coming  from 

both  boilers,  which  flue  is  divided  into  two  by  a  mid-feather, 
forming  two  flues.  The  gases  can  be  passed  through  either  flue 

by  means  of  dampers ;  the  flues  again  join  into  one  near  the 

chimney.  The  air-dried  peat  is  passed  by  an  elevator  to  a 
platform,  from  whence  it  is  delivered  into  a  conical-ended 
hopper.  In  the  hopper  the  peat  is  dried  by  means  of  hot  air, 
taken  from  the  flue  and  forced  by  a  fan  through  a  pipe.  This 

hot  air  dries  the  peat  considerably.  From  the  hopper  the 

partially  dried  peat  is  dumped  by  means  of  a  sliding  door  into 

trellis  wagons.  These  wagons,  or  trucks,  are  passed  into  the 

flues,  where  the  drying  is  finished  by  the  gases  which  have 

passed  through  the  boiler  flues,  which  gases  have  a  tempera- 

ture of  about  200°  C,  as  has  already  been  stated.  In  this  way 
the  peat  is  drying  in  one  of  the  flues,  while  the  dried  peat 
is  taken  out  of,  and  fresh  partly  dried  peat  is  put  into,  the 

other  flue.  If  the  gases  are  too  hot,  so  that  there  is  danger 

of  setting  fire  to  the  peat,  cold  air  can  be  admitted  to  lower 

the  temperature  to  what  is  required.  The  dried  peat  is 

finally  taken,  by  means  of  an  elevator,  to  the  platform  and 
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delivered  into  the  retorts.  Peat  treated  in  this  manner  gives 
off  a  great  deal  of  tar,  which  is  recovered  by  any  of  the 
known  methods. 

In  Mrs  Angle's  process  of  carbonising  peat,  the  peat  is 
placed  in  closed  vessels  without  gas  exit  and  burnt  at 

comparatively  low  temperatures,  whereby  the  product  of 

distillation  is  retained  in  the  charcoal.  The  peat  is  first 

freed  from  the  greatest  part  of  its  moisture.  The  retort  is 

heated  to  a  temperature  of  from  50°  to  100°  during  one 
to  six  hours.  The  charcoal  produced  by  this  process  has  a 

metallic  lustre,  is  very  hard  and  free  from  soot,  and  compares 
favourably  with  bituminous  coal. 



CHAPTER  VI. 

NATURE  AND   USES  AS   FUEL. 

Burning  Peat. — We  have  already  drawn  the  reader's  atten- 
tion to  the  unsatisfactory  manner  in  which  most  of  the 

experiments  with  peat  fuel  have  been  carried  out ;  hence  we 

frequently  find  remarks  of  the  following  kind  in  the  reports : 

"  We  do  not  doubt  but  that  the  peat  fuel  would  have 
given  superior  results  and  answered  better  if  the  fire-grate 
had  been  properly  designed  and  constructed  for  burning  peat 

fuel  instead  of  coal."  From  this  it  will  be  gathered  that  the 
grate  was  suitable  for  coal  and  not  for  peat,  therefore  the 

experiments  cannot  be  said  to  be  comparative  ;  consequently 
there  was  waste  of  time  and  money. 

The  principal  requirements  for  the  satisfactory  burning  of 

peat  fuel  are : — 
A  thin  fire. 

Broad  but  short  fire-grate. 

The  grate-bars  should  be  placed  close  together,  about  §  of 
an  inch  apart,  because  the  peat  falling  through  the 
bars  amongst  the  ashes  is  wasted. 

The  grate-bars  should  be  placed  higher  up,  nearer  the 
flues  and  the  firebox  crown,  because  there  is  less 

flame  in  the  peat  than  in  coal ;  and, 124 
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Lastly,  not  too  much  draught,  because  the  peat  is  light  and 

with  a  strong  draught  passes  away  through  the  flues 
without  being  burnt,  hence  a  great  deal  of  waste. 

The   best   fire-grate  for  burning  peat  for   manufacturing 
purposes  is  shown  in  fig.  60,  which  is  a  sectional  elevation. 

It  is  called  the  "  step- grate"  or  "  stair-grate."     In  this  grate 
any  small   pieces  of  waste  peat,  of  any  description,  can  be 
used  as  fuel.     This  arrangement  of  grate  consists  of  a  number 

a*fc**K^^\\\\\s*s^^ 
Fio.  60. — Step  Grate,  or  Stair  Grate,  for  burning  Feat. 

of  grate  bars  A  A,  about  4  inches  in  width,  placed  like  the 

treads  of  a  staircase,  supported  at  each  end  by  cast-iron 
plates  B.  The  peat  is  fed  into  the  grate  through  the  opening 

C.  D.  are  the  grate-bars.  E  is  a  door  through  which  the 

ashes  can  be  removed.  F  is  part  of  an  egg-ended  boiler. 

The  action  of  this  grate  is  as  follows: — The  grate  is  filled 
with  peat  through  the  opening  C  and  the  air  is  admitted 

from  the  space  H  to  the  openings  between  the  step-grate,  and 
as  the  peat  is  getting  consumed  it  settles  down  automatically. 
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The  opening  C  is  usually  about  half  the  width  of  the  grate 

D.  The  throat  or  space  at  G  varies  from  6  to  8  inches,  and 

the  inclination  of  the  grate  from  40°  to  45°. 
Undoubtedly  the  best  way  of  using  peat  as  fuel  is  to 

convert  it  into  gas.  The  late  Sir  William  Siemens  stated 

that  he  preferred  peat  to  any  other  fuel  for  his  gas  furnaces. 

Tests  of  Peat  Fuel. — A  great  number  of  tests  have  been 
made  with  this  kind  of  fuel,  but  none  of  them  have  really 

proved  of  a  satisfactory  nature. 

The  peat  fuel  has  mostly  been  compared  with  the  very 

best  anthracite  coal,  and  the  fire-grate  used  has  been  similar 
to  that  employed  for  burning  coal  or  wood. 

In  testing  two  different  classes  of  fuel  both  ought  to  be 
tested  under  the  most  favourable  conditions,  or  both  under 

the  most  unfavourable;  not  one  under  favourable  and  the 
other  under  unfavourable  conditions. 

Professor  Klasson,  of  Sweden,  one  of  a  Committee  ap- 
pointed by  the  Swedish  Government,  published  the  conclusions 

reached  by  him,  in  an  exhaustive  report  in  the  Jubilee 

number  of  the  Teknisk  Tidskrift,  1896,  showing  the  average 
composition  of  different  kinds  of  fuel,  together  with  the  mean 

calorific  value  of  the  absolute  dry  and  ash-free  fuel,  and  the 
average  percentage  of  moisture  in  its  dried  state. 

.      TABLE   VIII. 

Composition. 
Wood. Peat. Brown 

Coal. 
Swedish 

Coal. 
English Steam 

Coal. 
Carbon  ..... 

Hydrogen       .... 
Oxygen  . 
Sulphur          .... 
Nitrogen         .... 
Calories  («)     . 
Moisture         .... 

52-0 
6-2 

417 

6-i 
49 
20 

58-0 

5-7 

35-0 i:2 
57 
22 

66-0 

4-6 

28-0 1-0 60 25 
78-0 

5-1 

14-8 

0  8 

13 

75 

13-5 

81-0 

5-2 

11-5 
1-0 
1-3 

80 

7-6 (a)  By  calories  is  here  understood  the  amount  of  heat  required  to  raise  one 

kilogramme  of  water  from  0°  C.  to  100°  C. 
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In  the  year  1S68,  trials  were  made  with  peat  fuel  on  the 
Grand  Trunk  Railway  in  Canada.  Several  journeys  were 
made  with  a  train  weighing,  exclusive  of  the  engine  and 

tender,  428  tons,  and  the  maximum  gradient  of  the  railway 

was  1  in  100.  The  fuel  used  was  dense  peat.  There  was  no 

difficulty  in  keeping  up  steam,  and  it  was  not  necessary  at 
any  time  to  have  the  firebox  more  than  half  full  of  peat. 

The  consumption  of  peat  per  mile  of  train  run,  including 

the  fuel  used  in  getting  up  steam,  was  70'1  lbs. 
Number  of  miles  run  by  train  per  ton  of  peat  consumed, 

31-6. 

Price  of  peat  per  ton,  83*00. 
Cost  of  peat  consumed  per  mile  run,  $12,  43  cents. 

Average  speed  per  hour,  15 "8  miles. 
A  test  of  the  absolute  heating  power  of  peat  was  made  by 

Professor  Galloway  of  the  Royal  College  of  Science,  Ireland, 

on  three  samples  of  dense  peat  for  sale  near  Mountrath, 

Queen's  County,  Ireland,  with  the  following  results  : — 

TABLE   IX. 

Absolute  Heating  Power  by  Thompson's Calorimeter. 

Samples  of  Dense  Peat 
tested  for  absolute 

Heating  Power. 

Lbs.  of  Water  at 
212°  F.  converted 

into  Steam  by  1  lb. 
of  Dense  Peat. 

Lbs.  of  Water  at  212°  F. converted  into  Steam 

by  1  cubic  foot  of 
Dense  Peat. 

Dense  ]>eat,  No.  1 
0 

o 
!  )                             J  )           ° 

6-05 
5-50 
6-33 240-87 

343*75 
464-07 

M.  V.  Lamy  made  a  series  of  experiments  witli  regard  to 

the  calorific  power  of  various  kinds  of  fuel,  with  the  following 

results,  in  parts  : — 
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TABLE   X. 

•       66      „ 

Charred  peat     . . •       63      „ 

Bituminous  coal , 

60      ,, 

Charred  wood    . .       39      „ 

Dry  wood 
•       36      „ 

Raw  peat . .         .         « 25  to  30      ,, 

Wood  with  one-quarter moisture •      27     „ 

During  a  test  of  peat  fuel  as  against  coal  at  Horwich,  in 

Lancashire,  under  a  steam  boiler,  the  following  results  were 
arrived  at.  The  test  was  carried  out  on  two  consecutive 

days,  the  fire  having  been  raked  out  the  night  previous  to  the 

experiments : — 

Coal  got  up  steam  to  10  lbs.  pressure  in  two  hours  twenty- 
five  minutes,  and  to  25  lbs.  pressure  in  three  hours.  Peat 

fuel  got  up  steam  to  10  lbs.  in  one  hour  ten  minutes,  and  to 

25  lbs.  in  one  hour  thirty-two  minutes;  21  cwt.  of  coal 
maintained  steam  at  30  lbs.  pressure  for  9f  hours;  whilst 

11|-  cwts.  of  peat  fuel  maintained  steam  at  the  same  pressure 
for  eight  hours. 

Canadian  compressed  peat  fuel  has  been  tested  in  locomo- 
tives with  excellent  results,  showing  that  the  thermal  value 

of  100  lbs.  is  equal  to  9513  lbs.  of  coal.  It  was  also  tried  at 

the  power-house  of  the  Metropolitan  Street  Eailway,  Toronto, 
and  gave  great  satisfaction.  The  heat  produced  was  much 

greater  than  that  of  coal,  but  it  was  somewhat  deficient  in 

lasting  power.  It  has,  however,  the  advantages  that  there 
is  no  smoke,  soot,  dust,  or  clinkers,  so  that  boilers  will  last 

much  longer  than  if  coal  was  used  for  generating  steam. 
As  far  back  as  1847,  peat  fuel  has  been  used  on  the  southern 

section  of  the  Bavarian  Eailway,  and  has  been  found  both 

good  and  economical.  In  looking  over  the  price,  as  compared 

with  coal,  we  are  likely  to  be  deceived  if  we  do  not  consider 

the  cost  of  carriage  by  rail. 
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Ordinary  turf  at  the  place  where  it  was  produced  was        3s.  lOd.  per  ton. 
Pressed  turf  at  the  place  of  manufacture     .         .         .  12s.    5d.       ,, 
Saxon  coal  at  the  station  of  Hof,  Bavaria  .         .         .  13s.    6d.       ,, 
Riihr  coal  at  the  station  of  Aschaffenburg,  Bavaria     .  15s.     9d.       ,, 

From  a  great  number  of  experiments  made  on  the  State 

railways  with  the  object  of  testing  the  heating  power  of  the 

four  different  classes  of  fuel,  it  was  ascertained  that  they  bore 
the  following  proportions  to  each  other: — 

Ordinary  turf   100  cubic  feet. 
Pressed  peat   1200  lbs. 
Saxon  or  Riihr  coal    ....       700   ,, 

The  cost  of  the  fuel  in  proportion  to  the  heating  power 
therefore  became: — 

Ordinary  turf    ......  5s.  lOd. 
Pressed  turf       ......  7s.  4d. 

Saxon  coal          ......  4s.  8d. 

Riihr  coal .......  5s.  5d. 

But  if  we  add  the  expense  of  carriage  of  the  coal,  we  get  the 

following  results: — ■ 

Ordinary  turf   .5s.  lOd. 
Pressed  turf       ......         7s.     4d. 
Saxon  coal  .         .         .         .         .         .         8s.  lid. 

Riihr  coal   9s.    8d. 

Mr  H.  P.  Fenton,  Her  Majesty's  Consul  at  Munich,  in  a 
report  dated  March  1867,  "On  the  use  of  Turf  as  Fuel  for 

Railway  Engines,"  gives  the  following  advantages  found  to  be 
possessed  by  using  the  turf  fuel  in  locomotives  : — 

1.  Turf  being  entirely  free  from  sulphur,  produced  a  much 
less  detrimental  effect  on  the  heating  apparatus  and  boiler  of 

the  engines  than  coal  and  coke  ;  so  much  so,  it  was  stated, 
that  where  turf  was  used  those  parts  of  the  engine  would 

last  nearly  three  times  as  long  as  where  coal  or  coke  was 
burnt. 

9 
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2.  The  dust  or  ash  from  the  turf,  being  not  nearly  so 

hard  or  gritty  as  that  from  coal,  caused  much  less  damage  to 
the  engine  from  friction ;  it  also  required  less  repairing  and 

painting,  and  was  more  easily  kept  clean. 

3.  The  turf,  when  properly  dried,  and  especially  the 

pressed  turf,  caused  but  very  little  smoke,  and  none  of  the 
noxious  sulphurous  vapour  produced  by  coke. 

At  a  very  early  date,  fuel  manufactured  by  Linning's  pro- 
cess was  tested  in  locomotives  on  the  Glasgow  and  Garnkirk 

Eailway.  The  distance  run  was  eight  miles,  and  the  con- 
sumption of  peat  on  the  whole  journey  was  just  double  the 

weight  of  coal  required  to  fire  the  same  engine  over  the  same 
distance.  The  engineer  was  of  opinion  that  if  the  furnace 

had  been  properly  adapted  for  peat  fuel,  three-fourths  of  the 
quantity  would  have  sufficed.  The  engine  travelled  at  a 
speed  somewhat  higher  than  its  ordinary  rate  with  coal  fuel. 

It  is  much  to  be  regretted  that  these  trials  were  not  more 

carefully  carried  out.  First,  we  think  that  the  firebox  ought 
to  have  been  made  suitable  for  the  peat,  and  that  the  speed 

should  have  been  kept  the  same  in  both  cases.  For  this 

reason,  very  little  reliance  can  be  placed  upon  the  results 
obtained. 

Some  years  ago  experiments  were  made  on  the  Hartford 

and  Springfield  Railway,  when  a  locomotive  engine  ran  in 

express  time  a  distance  of  fifty-two  miles  with  14,000  lbs. 

of  peat.  It  was  found  that  two-thirds  of  a  ton  of  peat  was 
equal  to  one  ton  of  coal  for  locomotive  purposes.  Later 

on,  another  experiment  was  made,  an  engine  and  twenty- 

five  empty  eight-wheel  box  trucks  starting  from  Syracuse 
with  a  little  over  four  tons  of  peat.  The  steam  was  never 

below  120  lbs.  pressure  per  square  inch;  the  train  was 

twenty  minutes  late  on  starting,  which  was  made  up  in 

running  twenty-six  miles.  The  peat  would  have  lasted  to 

Fairport,  seventy-one    miles,   but   there   was    detention    at 
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Palmyra  by  a  break-down ;  3|  cords  of  wood  would  have 
been  used  running  to  Palmyra  in  place  of  somewhat  less  than 
four  tons  of  peat. 

The  Imperial  Engineers  Office  of  France  reported  in  the 

year  1871  that  practical  workings  had  demonstrated  the 

following : — 

One  lb.  of  charcoal  is  equivalent,  in  heating  power,  to 
1  lb.  of  peat  charcoal ; 

1  ,,  of  coal  coke  ; 

1'42  lbs.  of  best  bituminous  coal ; 

1  '63    , ,    of  crude  peat  fuel  ;  and 
2  "70    , ,    of  dried  hard  wood  ; 

and  that  it  required  2'03  lbs.  of  crude  peat  to  produce  1  lb. 
of  peat  charcoal. 

The  Vislanda-Bolmen  Kailway  in  Sweden,  in  1901,  made  an 
experiment  with  compressed  and  dried  peat  as  fuel  with  a 

special  train  consisting  of  a  locomotive,  fifteen  trucks,  and  one 

passenger  carriage.  The  distance  was  twenty-two  miles,  and 

the  time-table  was  set  for  lower  speed  than  the  ordinary,  but 
this  train  arrived  in  due  time  at  the  respective  stations,  and 

at  the  final  station  was  fifteen  minutes  ahead  of  the  proper 

time.  The  locomotive  in  use  was  built  for  using  coal  only. 

This  again  shows  how  indifferently  the  experiments  with  peat 
have  been  carried  out. 

A  trial  with  peat  was  made  on  the  Paris  and  Lyons  railway 
in  France.  The  steam  was  got  up  in  thirty  minutes,  whereas 

coal  required  two  hours.  After  they  had  been  running 
sixteen  miles,  the  flame  escaped  a  considerable  distance  above 

the  chimney,  which  became  red  hot,  and  the  boiler  covering 
taking  fire,  a  stoppage  had  to  be  made  while  the  fire  was 

being  extinguished.  After  repairs  had  been  effected,  the 

return  to  Paris  was  made  at  a  speed  of  thirty-eight  miles  per 
hour,  the  heat  again  increasing  as  they  advanced.  The  fuel 

had  no  smoke,  and  much  gas  kept  up  a  constant  flame.     This 
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trial  was  made  with  pressed  peat.  The  generation  of  steam 

was  so  rapid  that  the  engine-driver  had  his  hand  on  the 
valve  lever  the  whole  of  the  journey. 

Peat  for  Metallurgical  Purposes. — For  this  purpose 
hoth  peat  and  peat  charcoal  have  been  used  for  ages  in 
Sweden  and  some  parts  of  the  Continent  of  Europe. 

At  one  time  the  objection  to  its  use  was  that  the  char- 
coal, or  peat  block,  was  too  soft,  so  that  it  crushed  under 

the  weight  of  the  iron  ore ;  in  fact,  it  was  easily  crushed 
between  the  finger  and  thumb.  Since  it  has  become  the 

practice  to  compress  the  peat  into  briquettes,  which  are 
afterwards  made  into  charcoal,  a  firm  charcoal  is  obtained 

which  is  much  superior  to  wood  charcoal. 
At  some  ironworks  a  certain  percentage  of  coal  is  mixed 

with  air-dried  peat.  Experiments  with  the  mixture  of  peat 
and  coal  were  made  at  the  Caledonian  Ironworks,  Canada. 

The  usual  proportion  of  coal  to  the  ore  was  7  to  1,  and  two- 
thirds  of  the  cupola  was  filled  in  the  usual  manner,  the 

remaining  one-third  being  occupied  with  peat  and  ore  in 

the  proportion  of  1  of  peat  to  12  of  ore.  The  metal  was 

ready  for  the  mould  in  forty  minutes  less  than  the  time 
required  when  the  coal  was  used  by  itself,  and  the  iron  was 
of  a  better  quality.  Properly  dried  peat  has  been  used  for 

the  last  hundred  years  in  the  so-called  gas  puddling  furnaces 
in  Sweden  and  other  countries  in  Europe.  The  most  suitable 

class  of  peat  is  the  one  containing  the  least  amount  of  ash, 

sulphur,  and  phosphorus.  If  the  peat  contains  ash  consist- 
in»  of  carbonate  of  lime  it  can  be  used,  the  lime  in  such 

cases  serving  as  the  flux. 
Some  authorities  consider  the  statement  that  peat  does 

not  contain  sulphur  to  be  erroneous.  We  admit  that  in 

some  places  where  there  is  a  great  amount  of  copper  in  the 

peat-bog  there  is  a  certain  amount  of  sulphur  and  phosphorus 

present,  but,  as  a  rule,  the  amount  is  very  small ;    in  fact, 
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many  samples  have  been  analysed  in  which  not  the  slightest 
trace  could  be  detected. 

Some  experiments  were  made  in  Cleveland  with  coke  and 

with  peat  charcoal,  with  the  following  results : — 

TABLE  XL 

With  Coke. With  Peat  Charcoal. 

Carbon 3 '41  per  cent. 0-043  per  cent. 
Silicon 273       „ 

0-199       ,, 

Manganese 

0-37       „ 0-158       ,, 

Sulphur   . 

0-17       ,, 
Trace. 

Phosphorus 
1-23       „ 

None. 
Titanium . 

0-14       „ 
None. 

Iron 93-66       ,, 
98  "571  per  cent. 

From  the  above  it  will  be  seen  that  peat  is  quite  as  good 

as  coal  for  iron  smelting. 

Peat  Gas. — Gas  has  been  made  from  peat  successfully, 

both  for  illuminating,  heating,  and  for  Sir  William  Siemens' 
regenerating  furnaces,  and  he  stated  that  it  was  the  best 
fuel  for  them. 

For  this  latter  purpose  this  gas  has  always  been  used 

most  extensively  in  Sweden  for  smelting  Martin  steel,  as 

well  as  for  glass-houses. 

At  Bofers  Company's  works,  at  Wermland,  Sweden,  there 
is  an  excellent  peat-gas  producer  in  operation.  It  consists 
of  an  outside  shell  made  of  blast-furnace  slacr  bricks  12 

inches  thick,  which  is  lined  with  fire-bricks  to  a  thickness 

of  6  inches.  This  producer  has  four  ashpits  which  are 

supplied  with  blast-pipes,  and  a  cast-iron  water-bosh  is  pro- 
vided, through  which  cold  water  circulates.  It  is  charged 

through  a  cone-shaped  hopper,  the  cover  being  sealed  with 
water  when  closed.  The  gas  is  led  away  to  a  condenser  by 

means  of  a  cast-iron  pipe,  and  on  its  downward  course  comes 
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in  immediate  contact  with  a  spray  of  water,  and  finally 
passes  into  a  flue. 

At  Motala  Steel  Works,  in  Sweden,  peat  gas  has  been 

used  for  the  last  thirty  years  ;  at  first  only  for  puddling 

furnaces,  but  subsequently  for  the  open-hearth  furnaces. 
Two  large  gas  producers  are  constantly  employed.  The  gas 

is  passed  to  the  open-hearth  furnaces  through  a  condenser 
to  free  it  from  some  of  its  moisture.  They  have  also  small 

peat-gas  producers  in  the  rolling  mills,  and  it  has  been  found 
that  the  steel  plates  scale  less  when  the  furnaces  are  fired 

with  peat  gas.  The  peat  gas  is,  at  Motala,  dearer  than  coal 
gas,  but  it  is  preferred  before  coal  gas  on  account  of  the 

small  amount  of  sulphur  and  phosphorus  contained  in  it. 

The  peat  employed  in  Sweden  for  the  manufacture  of  peat 

gas  has  the  following  composition  on  an  average : — 

TABLE  XII. 

Carbon 

Hydrogen 
Oxygen 
Nitrogen 

600  per  cent. 

6-4       „ 

317       „ 
1-9      „ 

Or,  if  hygroscopic  water  and  ashes  be  reckoned  : — 

Carbon       38'2  per  cent. 
Hydrogen    .         .         .         .         .  4'1       ,, 

Oxygen   20"2       „ 
Nitrogen 

1-2 Sulpbur   0*0 
Asb   8-6 

Water  (liygroscopic)     .         .         .  27  *7 

The  gas  has  the  following  composition  : — 

co2   . 
.       6-9 per  cent. 

of  volume 
CO     . 

.     26-0 !  ) 

n 

C2H4  . 
.       0-5 )  > 

jj 

CH4    . 
4-4 

) : 

> ) 
H 

.       8-5 

)> 

!  ) 
N .     537 

) : 

J) 
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The  great  objection  to  the  peat  used  in  Motala  is  the 
formidable  amount  of  water  and  ash. 

Mr  Todd  made  some  very  interesting  experiments  with  two 

samples  of  compressed  peat,  comparing  them  with  good  Vogrie 
coal,  the  results  of  which  are  shown  in  the  tables  given  on 

pages  135  and  136.  In  the  first  experiment  the  peats  were 

carefully  air-dried.  In  this  case  137  ounces  of  this  air-dried 
peat  were  put  on  over  a  fire.  The  temperature  of  the  room 

when  the  peats  were  put  on  was  60°  F.  A  thermometer 
was  suspended  in  the  centre  of  the  room  and  the  temperature 

correctly  marked  every  fifteen  minutes  till  it  began  to  de- 
cline, which  was  in  exactly  two  hours.  Three  days  afterwards, 

137  ounces  of  good  Vogrie  coals  were  put  on  for  a  fire. 

The  temperature  of  the  room  was  62°  F.  Great  care  was 
taken  that  all  the  circumstances  should  be  as  much  the  same 

as  possible.  The  thermometer  was  suspended  in  the  centre 

of  the  room  exactly  in  the  same  position  as  before,  and  the 

temperature  marked  every  fifteen  minutes  till  it  began  to 

decline,  which  was  in  fully  two  hours.  The  duration  of 

each  of  the  fires  was  thus  very  nearly  the  same. 

TABLE   XIII. 

Compressed Vogrie Peat. 
Coal. 

Quantity  put  on  fire   . 137  ozs. 137  ozs. 

Temperature  of  room 

60° 

62° 

1st  fifteen  minutes     . 62 63 
2nd      ,, 

64 

64 

3rd       ., 66 65 
4th       „ 68 

65 

5th       „ 

70 

66 
6th       „ 

71 

67 

7th       „ 

72 

68 
8th       ,, 

73 

68 

Table  XIII.  shows  that  the  peat  raised  the  temperature 
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5°  higher  than  the  coal.  The  second  experiment  was  with 
peats  merely  compressed  at  the  moss  as  they  were  dug  and 
put  up  in  a  stack  to  dry  without  being  moved  until  taken 
to  the  homestead ;  the  moss  was  far  from  being  of  the  best 
quality. 

Of  these  peats  137  ounces  were  put  on  for  fires  as  before. 
The  temperature  of  the  room  when  the  peats  were  put  on 

was  59°.  Table  XIV.  shows  the  result,  the  thermometer 
readings  being  registered  every  fifteen  minutes  as  before. 

Table  XTV.  shows  very  nearly  the  same  results  as  Table 
XIII.,  the  variation  producing  no  effect  upon  the  general 
result.  It  is  a  great  pity  that  Mr  Todd  did  not  also  make 
a  comparative  experiment  between  the  ordinary  cut  air- 
dried  peat  and  those  compressed  in  his  machine. 



CHAPTER  VII. 

USES  OF  PEAT  OTHERWISE  THAN  AS  FUEL. 

Peat  for  Illuminating  Gas. — For  illuminating  gas,  peat,  so 

far,  has  not  given  very  satisfactory  results.  Several  experi- 
ments have  been  made  in  Ireland.  Mr  E.  L.  Johnson  states 

that  in  Queen's  County  and  County  Westmeath  the  gas  pro- 
duced is  good  and  the  cost  reasonable.  With  a  single  pound 

weight  of  common  peat  an  hour's  light  may  be  produced. 
He  says  that  after  the  peat  has  been  made  into  gas  there  is 

a  residual  of  charcoal  equal  to  one-third  of  the  weight  of  peat 
employed. 

Herr   Eeisig   found,  by   analysis,   that   well -purified   gas 
contains — 

TABLE  XV. 

I. 

II. 

Heavy  carbon  compounds 

9-52 

13-16 Methane  ..... 
.      42-65 

33-00 
Hydrogen          .... 

.      27-50 35-18 
Carbon  monoxide     . 

.       20-33 18-34 
C02  and  H2S    .... Trace. ... 

Nitrogen          .... . 

0-32 

It  has  been  found  that  in  some  peat  there  is  as  much  as 

14,000  cubic  feet  of  gas  per  ton.  One  great  advantage  of 

peat  gas  for  illuminating  is  the  small  amount  of  sulphur 
it  contains,  therefore  less  injurious  to  the  health,  and  if  the 137 
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gas  is  passed  through  an  alkaline  mixture  it  becomes  perfectly 
free  from  it. 

Mr  George  Mejlander,  of  Christiania,  Norway,  made 

some  experiments  in  1897  with  Mosschels  and  Schmelick's 

turf-coal  briquettes  as  a  material  for  gas-making.  The 
experiments  were  made  at  the  experimental  gas  works  in 

that  town,  with  the  following  results  per  ton : — 

79'2  lbs.  coke  with  7 '2  per  cent.  ash. 
660  lbs.  tar  and  ammonia  water. 

11,519  cub.  ft.  of  crude  gas  with  19  vols,  per  cent,  of  carbon  dioxide. 

By  purifying  the  crude  gas  with  lime,  263*6  cubic  metres 
(9295  cub.  ft.)  of  pure  gas  was  obtained,  which,  when  tested 

with  Sugg's  standard  burner,  per  five  cubic  feet,  gave  141 
cubic  metres  (4977  cubic  feet),  and  developed  a  light  equal  to 

twenty-four  English  standard  candles. 

A  ton  of  ordinary  English  gas-coal  gives — 

1543 "2  lbs  coke  with  8  per  cent.  ash. 
44  lbs.  tar  and  ammonia  water. 

7063  cub.  ft   of  purified  gas  of  fifteen-candle  power. 

Therefore  turf-coal  briquettes  give  about  half  as  much  coke 

as  English  gas-coal,  fifteen  times  as  much  tar,  ammonia  and 
water,  and  the  gas  obtained  is  50  per  cent,  better  than  from 

English  coal.  The  comparatively  high  specific  gravity  of  the 

turf-coal  briquette  (1*2)  is  undoubtedly  in  its  favour  as 
regards  transport. 

Peat  Paper. — Many  experiments  have  been  made  to 
manufacture  paper  from  peat. 

The  manufacture  of  paper  from  peat  dates  very  far  back. 
It  was  made  in  Ireland  in  the  year  1835,  and  Mons.  J. 

Lallemand,  of  Besancon,  made  peat  paper  in  France  in  the 

year  1854. 
As  far  as  we  can  gather,  the  original  process  consisted  in 

softening  the  peat  in  cold  water  and  agitating  it  well  to 

separate  the  fibres,  the  finer  particles  being  washed   away. 
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The  fibres  were  next  digested  in  cold  water  with  a  diluted 

solution  of  caustic  soda  or  potash,  containing  not  more  than 

250  grains  of  alkali  to  each  gallon  of  water.  This  mass  was 

next  squeezed  from  the  fibres,  after  which  it  was  soaked  in  a 

solution  consisting  of  600  grains  of  commercial  sulphuric 
acid  in  each  gallon  of  water.  After  this  the  fibres  were 

again  pressed,  and  digested  in  a  solution  of  chloride  of  lime, 

of  the  same  strength  as  employed  for  bleaching  fine  rags  for 

ordinary  papermaking. 

Herr  Karl  A.  Zschorner's  method  for  manufacturing  peat 
paper  consists  of  an  apparatus  containing  five  compartments 

in  which  the  peat  fibres  are  treated  by  a  chemical  process. 

In  the  first,  the  fibres  are  treated  by  a  solution  of  alkali,  not 

higher  than  2  per  cent.  Beaume,  and  gradually  decreasing 

in  strength  by  the  addition  of  cold  water.  This  is  performed 

under  a  high  pressure  at  a  temperature  of  4°  to  25°  Centigrade. 
The  second  compartment,  containing  a  solution  of  calcium  or 

sodium  hypochlorite  of  a  strength  not  exceeding  2  per  cent. 
Beaume,  is  employed,  at  a  normal  temperature  and  under  a 

higher  pressure  than  in  the  first  compartment.  The  final 

process  consists  in  subjecting  the  fibres  to  another  treatment 
with  alkali,  this  time  the  strength  of  the  solution  being  only 

1  per  cent.  Beaume  at  normal  temperature,  but  still  greater 

pressure.  After  this  the  material  must  be  thoroughly 
washed,  when  it  is  ready  for  making  into  paper  either  by 

itself,  or  by  being  mixed  with  other  paper  stuff,  with  any 
kind  of  papermaking  machinery. 

In  the  Callender  method  the  peat  is  gathered  and  left 

exposed  to  the  sun  to  partially  dry ;  then  it  is  sorted  and  all 

foreign  roots  and  matter  removed ;  the  peat  fibres  are  placed 

in  a  beating  engine,  where  they  are  teased  in  such  a  manner 
as  to  draw  out  all  the  fibres  contained.  The  result  is  a  pulp 

fit  for  certain  grades  of  papermaking,  which  can  be  made 

into  paper,  either  alone  or  in  combination  with  other  paper 
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stuff.  It  can  also  be  sized  or  coloured,  or  a  varying  amount 

of  clay,  or  other  filler,  added  according  to  the  purpose  for 
which  the  paper  is  required. 

Sometimes  Mr  Callender  takes  the  peat  after  it  has  been 

picked  over,  and  digests  it,  either  under  pressure  or  not,  in 

an  alkali  solution,  which  is  preferably,  though  not  necessarily, 

made  caustic.  The  duration  of  the  digest  depends  upon  the 

use  of  the  paper,  but  he  finds  that  about  ten  hours  under  a 

steam  pressure  of  about  40  lbs.  per  square  inch,  and  with  an 

alkaline  liquor  testing  about  50  per  cent.  Beaume  and  slightly 

caustic,  gives  very  excellent  results.  After  the  completion  of 
the  digest  the  fibres  are  thoroughly  washed.  When  the  fibres 

are  quite  clean  they  are  brushed  or  drawn  out  carefully  in  the 

beater,  and  are  ready  to  be  made  into  paper.  The  process 

produces  a  brown  paper,  which  can  be  bleached  in  the  usual 
way  by  chloride  of  lime  or  any  other  bleaching  agent. 

Brin's  Process  for  manufacturing  Paper  Palp. — This  pro- 
cess is  both  mechanical  and  chemical.  The  peat  is  passed 

between  a  pair  of  rollers,  fitted  with  teeth  which  open  the 

fibres,  and  at  the  same  time,  by  means  of  a  stream  of  cold 

water,  frees  them  from  earthy  and  soluble  matter.  The  rollers 

are  situated  in  a  cistern  provided  with  a  strainer  beneath  the 

rollers  to  allow  of  the  water  draining  away.  Combs  are 

provided  for  removing  the  fibres  which  may  adhere  to  the 
teeth  of  the  rollers. 

The  fibres  in  this  condition  are  passed  between  a  pair  of 

squeezing  rollers,  made  of  hard  wood  or  any  other  material 

not  affected  by  the  chemicals  used  in  this  process.  By  this 

means  the  water  and  colouring  matter  contained  in  the  peat 

cells  is  expelled  so  that  the  liquors  used  may  enter  them. 

The  rollers  are  fitted  with  springs  on  the  bearings,  and  the 

fibres  are  passed  through  the  rollers  by  a  screw-conveyor, 
and  are  at  the  same  time  subject  to  the  action  of  a  hot  solu- 

tion of  caustic  soda  at  1h°  Beaume,  and  to  a  steam  pressure 
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of  about  75  lbs.  per  square  inch.  This  apparatus  is  con- 
tinuous, so  that  the  fibres  are  passed  repeatedly  between  the 

rollers.  This  operation  takes  about  one  and  a  half  hours, 

when  the  fibres  are  discharged  into  a  tank,  where  they  are 
washed  with  a  cold  water  spray  from  a  rose,  the  water 

being  run  off  through  a  strainer,  made  of  wire-cloth,  at  the 
bottom  of  the  tank.  In  this  tank  the  mass  is  kept  agitated  by 
a  wheel  and  is  conveyed  by  a  jet  of  steam  and  gas  issuing  at  a 

nozzle  immersed  therein  through  a  pipe  to  a  bleaching  tank. 

The  bleaching  tank  contains  a  pair  of  squeezing  rollers 

between  which  the  fibres  are  caused  to  pass  repeatedly  whilst 
subjected  to  the  bleaching  action. 

The  gas  is  supplied  by  a  pipe,  and  is  mingled  with  the 
steam  from  a  nozzle  within  the  chamber.  The  gas  is  active 

oxygen  or  oxychloride  of  hydrogen. 

When  the  charge  has  been  bleached  it  is  discharged  into 

a  tank,  afterwards  confined  in  a  closed  vessel  containing  a 

solution  of  caustic  soda  at  5°  to  6°  Beaume,  and  water  acidu- 
lated with  2  to  3  per  cent,  of  hydrochloric  acid.  The  pulp 

is  then  ready  for  papermaking. 

Textile  Peat. — Lieutenant  Eklund  of  Sweden  has  experi- 
mented with  the  manufacture  of  yarn  from  peat  for  weaving 

purposes. 
After  drying  and  crushing  the  peat,  the  fine  particles  are 

separated  from  the  fibres,  which  latter  are  washed  and  freed 

from  the  peat  dust,  when  the  material  is  ready  for  spinning 
and  weaving,  and  can  be  bleached  in  the  usual  manner. 

Messrs  Dore  &  Sons,  of  London,  are  now  selling  underwear 

manufactured  from  peat.  It  is  also  a  most  excellent  thing 
for  bandages  and  other  surgical  purposes,  because  it  retards 
the  multiplication  of  microbes. 

Herr  Karl  Geige,  of  Dlisseldorf,  has  produced  a  fibre 

capable  of  being  spun,  which  is  absorbent,  and  can  be  bleached 

and  dyed.     His   process  consists   in  picking  out  the   fibres 
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from  the  peat  and  treating  them  with  acids  and  alkalies, 

from  which  he  produces  a  peat  wool  consisting  of  pure 

cellulose.  This  is  soft  and  elastic,  and  can  be  spun,  with 
the  addition  of  wool  or  cotton.     It  is  used  as  a  cloth  fabric. 

The  peat  is  placed  in  a  bath  consisting  of  a  weak  solution 
of  soda  for  several  hours  to  remove  the  humic  acid,  during 

which  time  it  is  continually  stirred.  It  is  then  re-dried  and 
passed  through  an  opening  machine  of  any  description.  The 

next  process  is  to  remove  the  starchy  and  albuminoid  matter, 

which  is  effected  by  the  process  of  fermentation,  after  which 
the  fibres  are  placed  in  closed  vessels  where  the  oils,  resins, 

and  fatty  matters  are  removed  by  means  of  ether,  assisted 

by  heat.  When  it  is  desired  to  expedite  the  process, 

pressure  is  resorted  to.  The  final  operation  consists  in 

washing,  and  extracting  traces  of  tannin  by  boiling  it  in 
dilute  acid  or  alkali.  These  fibres  can  be  bleached  if  desired, 
and  can  be  spun  and  incorporated  with  natural  wool. 

M.  Forgeot  has  invented  a  process  for  adapting  peat  fibre 

for  textile  manufacture.  His  method  consists  in  placing  the 

peat  on  a  grating  and  immersing  it  in  a  hot  solution  of  soft 

soap.  Next,  the  fibres  are  freed  from  the  soap  by  jets  of 
water  at  a  high  pressure.  This  latter  process  also  removes 

all  the  gummy  particles  and  other  incrustations  which  have 

been  loosened  by  the  first  process.  Finally  the  peat  fibres 

are  immersed  in  a  cold  acetic  acid  bath,  where  they  are 

eventually  stirred.  The  peat  fibres  are  then  dried  in  such 
a  manner  that  the  fibres  all  lie  parallel  to  one  another  in 

a  similar  way  as  cotton  when  it  has  been  combed. 

Peat  Wood. — Peat  wood  has  been  manufactured  in 

Germany.  The  fibrous  peat  is  thoroughly  washed  and  dis- 
integrated, and  the  dust  thus  produced  is  made  into  a  pulp 

by  admixture  of  plaster  of  Paris  and  water.  When  properly 
mixed  it  is  put  into  moulds  and  subjected  to  a  heavy  pressure, 
after  which  it  is  dried  in  kilns  and  coated  with  oil. 
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Herr  Joseph  Hemmerling,  of  Dresden,  Saxony,  converts 

peat  into  wood  by  adding  to  the  wet  peat  a  binding  material, 
about  5  per  cent,  of  its  total  weight,  then  subjecting  it  to 

great  hydraulic  pressure,  making  it  into  cylinders,  which  are 
exposed  in  chambers  to  a  high  temperature.  This  peat  wood 
has  the  features  of  the  best  hard  wood,  can  be  worked  and 

polished,  and  is  from  33  to  50  per  cent,  cheaper  than  oak. 
The  simplest  and  most  expeditious  method  of  making 

artificial  wood  of  peat  is  to  wash  the  peat,  without  destroy- 
ing: its  natural  fibrous  state,  and  to  mix  the  resultant  mass 

with  a  mixture  of  hydrated  lime  and  aluminium  sulphate. 

It  is  then  pressed  in  moulds  or  blocks  for  a  short  time,  and 

allowed  to  dry  and  harden  in  the  open  air.  Wood  produced 
in  this  manner  can  be  used  in  the  open  air  without  painting, 

as  it  is  not  hygroscopic. 

Destructive  Distillation  of  Peat. — During  the  destruc- 

tive distillation  of  peat  the  following  products  are  obtained  : — 
1,  Tar,  from  which  is  obtained  oils  of  slight  volatility, 

solid  fats,  or  paraffin,  and  creosote ;  2,  Watery  liquids,  such 
as  acetic  acid,  ammonia,  and  pyroxylic  spirit  or  naphtha; 

3,  Gases  for  illuminating  and  heating  purposes. 

Drs  Kane  and  Sullivan,  in  the  Dublin  Journal  of  Industrial 

Progress,  give  the  following  results  : — 
One  set  of  tests  consisted  in  consuming  the  peat  by  igniting 

it,  and  the  combustion  of  a  portion  of  the  material  was 

supported  by  a  blast  of  air  (Table  XVI.). 
In  the  other  test  the  peat  was  distilled  in  close  vessels 

(Table  XVII.).  An  ordinary  gas  retort  was  used,  and  by 

the  aid  of  a  series  of  Woulfe's  bottles,  attached  to  the  outlet 
pipe,  the  larger  portion  of  the  tar  and  aqueous  products  was 
collected,  the  remainder  being  condensed  in  a  worm  which 
was  fixed  in  a  barrel  containing  water,  and  by  this  means  the 

permanent  gases  were  secured.  In  each  test  the  quantity 
of  wet  peat  used  was  100  lbs.,  and  it  was  worked  off  in  eight 
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to  fourteen  charges  according  to  the  nature  of  the  peat 

employed.  The  relative  value  of  the  two  methods  is  given 
in  Table  XVIII. 

TABLE  XVI.- -IN  A  BLAST  OF  AIR. 

Ammonia 

0-287 

Acetic  acid 
  0-207 

Naphtha 

0-140 

Paraffin  . 
  0-125 

Oils 

1-059 

TABLE  XVII.— IN  CLOSED  VESSELS. 

Aqueous  products 
Tar  . 
Gases 
Ashes 

Average. 

30-614 2*392 

62-392 
4-197 

Maximum.    Minimum. 

31-678 2-510 

65-041 
7-226 

The  watery  products  and  tar  afforded 

Ammonia 

or  as  sulphate  of  ammonia 
Acetic  acid 

or  as  acetate  of  lime 

Naphtha  . 
Volatile  and  fixed  oils 
Paraffin    . 

0  287 
1-110 
0-207 

0  305 0-140 
1-059 
0-125 

0 

-344 

1 330 
0 

■268 

0 393 
0 

■158 

1 

•220 

0 

169 

29  818 

2-270 

59-716 

2-493 

0-194 

0  745 

0-174 

0-256 

0106 
0  946 

0  086 

TABLE  XVIII.— COMPARATIVE  RESULTS. 

Close 
Distillation. 

In  Blast. 

Ammonia ..... 

or  as  sulphate  of  ammonia  . 
Acetic  acid        .... 

or  as  acetate  of  lime    . 

Naphtha   
Oils   
Paraffin   

0-268 
1-037 

0-191 0-280 

0146 1-340 
0-134 

0-287 

1-110 
0-207 

0-305 

0-140 

1059 

0-125 

Peat  Moss  Litter. — This  is  not  in  reality  a  new  applica- 
tion of  peat,  for  its  use  as  a  bedding  for  horses  and  cattle  is  of 
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a  very  ancient  date,  especially  in  Sweden,  where  the  inhabi- 
tants living  in  the  proximity  of  the  immense  bogs  have 

employed  it  to  a  small  extent.  This  has  been  proved  by 

writings  published  in  Germany  at  the  beginning  of  the 

eighteenth  century. 

The  most  primitive  method  of  obtaining  moss-litter,  known 

on  the  higher  moors  in  north-western  Germany  for  many 
years,  consists  in  ploughing  up  and  harrowing  the  soil 
immediately  underlying  a  surface  covered  with  moss  turf, 
after  the  heather  has  been  burned.  This  is  done  in 

the  late  autumn.  In  the  spring  the  surface  is  again 

harrowed,  and  when  the  moss  is  thoroughly  dried  it  is 

thrown  in  heaps.  This  process  is  repeated  as  frequently 
as  the  weather  will  permit,  and  the  product  added  to  the 

heap.  Moss-litter  produced  in  the  above  manner  is  not 
of  very  good  quality,  as  it  contains  a  great  amount  of 
dirt  and  dust. 

This  was  remedied  by  the  process  invented  by  M.  Holl- 
mann,  of  Zappenburg,  near  Giffhorn,  in  the  year  1878,  which 

process  proved  so  successful  that  he  established  a  moss-litter 
manufactory  at  Giffhorn  in  1879-1880,  and  others  in  Olden- 

burg, Hanover,  and  Holland  one  year  later. 
The  best  part  of  the  year  to  begin  the  manufacture  of  the 

litter  is  the  autumn  or  early  winter,  as  after  the  turf  has  been 

expanded  or  ruptured  by  the  frost  it  remains  permanently 
soft   and  elastic.     The  turf  is  dried  in   large  stacks  in  the 

open  air.     The  sods,  when  dry,  are  removed  to  the  factory 

and   fed    into    a   machine    called    a   "  Wolf,"    which    tears 
the  sods  into  small  particles.     After  this,  the  fragments  of 

turf   are   passed   over   sieves   to   separate    the   dust,   called 

peat-mull,  from  the  litter.     The  moss-litter  is  now  finished, 
except  that  it  has  to  be  pressed  into  a  small  compass  in  a 

press,  being   made   into    bales   occupying   a   space  of  about 
two  cubic  feet.     The  bales  are  then  secured  with  six  to  ten 

10 
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laths  of  wood  and  bound  round  with  iron  wires ;  they  are 
then  ready  for  the  market. 

The  "  Wolf "  consisted  of  a  plain  wood  cylinder  set  with 
nails,  and  revolving  at  the  bottom  of  a  feed- box  shaped  like 
an  inverted  pyramid. 

Messrs  Haye  &  Etzhorn,  of  Oldenburg,  manufactured  a 
machine  of  this  kind,  which  consisted  of  a  cylindrical  drum 
about  18  inches  in  diameter  and  2  feet  to  2  feet  6  inches  in 

length,  set  with  sharp  and  pointed  pins  which  passed  close  to 
an  iron  rail  fixed  on  one  side  of  the  box  as  the  drum  revolved. 

This  machine  was  constructed  so  as  to  produce  up  to  thirty 

tons  of  moss-litter  per  day.  The  same  firm  manufactures  a 
machine  of  this  description  to  produce  150  cwts.  per  day, 

requiring  one  horse-power  to  drive  and  two  men  to  feed  it. 
Further  improvements  in  machines  of  this  class  have  been 

made,  some  of  them  combining  with  the  "  Wolf "  a  sieve 
for  separating  dust  from  the  fibre.  The  sieves  generally 
employed  for  this  purpose  are  made  of  wire  netting,  with 

meshes  of  from  one-eighth  to  one-quarter  inch.  They  are 
either  stretched  on  a  frame,  which  is  shaken  by  a  horizontal 
motion,  or  are  made  in  cylindrical  form,  and  revolve  as  the 

moss-peat  is  pushed  through  them.  The  latter  system 
requires  a  less  expenditure  of  force,  but  does  not  separate 
the  peat  dust  so  effectively. 

The  pressing  of  the  moss  into  the  smallest  possible  com- 
pass and  the  most  convenient  shape  is  an  important  condition 

of  its  transportation  to  distant  markets.  In  Oldenburg  and 
Hanover  simple  lever  presses  are  used,  but  these  have  been 

made  so  powerful  that  an  ordinary  railway  truck,  as  used  on 

the  Prussian  lines,  will  now  take  ten  tons  of  pressed  litter. 

This,  however,  can  only  be  attained  by  the  use  of  steam  or 
hydraulic  power. 

Herr  E.  Dolberg,  in  Eostock,  manufactures  vertical  presses 

which  will  produce,  with  hand  labour,  about  forty  bales,  of 
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3  cwts.  each,  per  day,  or,  with  steam  power,  sixty  to  ninety 
bales  of  3  cwts.  each. 

Abjorn  Andersson's  Mekanisha  Verkstad,  Svedala,  Sweden, 
also  manufacture  machinery  for  the  preparation  of  moss- 
litter  producing  from  20,000  kilogrammes  (44,092  lbs.)  down 
to  2000  kilogrammes  (4409  lbs.)  per  day,  as  well  as  presses 

for  packing  the  same  amounts. 

Herr  Samuelson,  of  Marieberg,  Sweden,  has  also  experi- 
mented for  many  years  past,  and  has  come  to  the  conclusion 

that  it  is  a  good  plan  to  cut  the  turf  in  the  autumn  or  winter, 

or  early  spring,  before  the  night  frosts  have  ceased,  as  not 

only  is  the  work  done  at  a  comparatively  idle  time  of  the 

year,  but  the  turf  having  been  frozen  once,  afterwards,  when 
the  warm  weather  comes,  dries  much  more  quickly  and 

thoroughly  than  it  would  do  if  it  had  not  been  frozen. 

Other  Applications  of  Peat. — Peat-molasses,  Fodder. — 
Herr  Hugo  Borntriiger  has  a  process  by  means  of  which  he 

can  obtain  from  peat  22  per  cent,  of  sugar — calculated  as 
dextrose — on  the  dry  substance. 

Molasses  have  been  used  a  very  long  time  in  Germany  for 

fattening  cattle.  The  difficulty  first  experienced  was  to 
obtain  raw  molasses  containing  50  per  cent,  of  sugar,  in 

consequence  of  the  molasses  being  subjected  to  a  further 

process  for  the  extraction  of  the  sugar,  after  passing  out 

of  the  original  manufactory.  Again,  molasses  only  had  a 

purging  effect,  and  in  order  to  counteract  this,  peat-mull, 
or  dust,  was  mixed  with  them.  The  acid  contained  in  the 

light  or  surface  peat,  especially  the  humic  acid,  neutralised 
the  injurious  potassium  salts  contained  in  the  molasses  and 
rendered  them  harmless ;  the  action  of  the  mull  counteracts 

the  severe  purging  caused  by  the  molasses  alone,  which  is 
the  chief  objection  to  its  use  as  fodder. 

The  advantages  claimed  for  peat-molasses  are,  that  they 

are  50  per  cent,  cheaper  than  the  best  fat-producing  food, 
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and  still  equal  in  nourishment.  They  tend  to  keep  the 

animal  in  health,  help  the  digestion,  sharpen  the  appetite, 

and  are  as  good  as  bran.  They  increase  and  improve  the 
milk  from  cows.  They  act  as  a  stimulant  and  increase 

the  stamina  of  horses,  and  also  prevent  colic  and  other 
sicknesses. 

The  usual  manner  of  manufacturing  peat-molasses  consists 

in  heating  them  to  70°  E.  (190°  F.)  and  mixing  them  with 
mull  whilst  hot,  in  the  proportion  of  twenty  parts  of  mull 

to  eighty  parts  of  molasses. 

Peat-mull  or  Peat-dust. — The  peat-mull  is  one  of  the  most 
remarkable  and  efficient  deodorisers.  If  mixed  with  any 

foul-smelling  substance  the  latter  instantly  becomes  sweet. 
The  use  of  mull  for  closets  instead  of  earth,  or  the  un- 

pleasant smelling  chloride  of  lime,  is  very  effective.  It  has 

a  great  power  of  absorbing  liquids  and  ammonia,  as  we  have 

already  mentioned  in  connection  with  moss-litter.  The  mull, 
or  dust,  is  the  fine  particles  obtained  from  making  the  moss- 
litter. 

Peat-mull  for  Packing  Purposes. — It  is  exceedingly  valuable 
for  packing  and  preserving  meat  of  any  description,  whilst 

fish,  when  packed  in  peat-mull,  can  be  kept  perfectly  fresh 
for  weeks  in  a  hot  place. 

Experiments  have  been  made  with  barrels  filled  with  ice 

packed  with  peat  standing  exposed  in  the  midsummer  sun 
without  melting. 

Peat-mull  for  Sewage  Purposes. — Its  use  for  this  purpose 
has  also  been  experimented  with.  By  filtering  the  effluent 

water  containing  saline  ammonia  and  other  dissolved  salts 

through  the  peat-mull  it  is  rendered  perfectly  pure  and 
harmless.  Sometimes  peat-charcoal  is  used  for  the  same 
purpose.  When  the  charcoal  has  become  saturated  with 
saline  matter  it  should  be  calcined,  and  is  then  ready  for 

being  again  used. 
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Poudrette. — What  is  termed  "  poudrette  "  is  manufactured 
in  Sweden.  A  machine  for  this  purpose  is  at  work  in 

Gothenburg.  In  this,  peat  is  mixed  with  sewage  and  burnt 

in  a  large  rotating  furnace.  The  gases  and  flames  pass 

through  another  furnace,  where  they  are  consumed.  When 

the  gases  have  passed  away  the  residue  is  the  "  poudrette," 
which  is  sold  as  a  fertiliser,  and  has  proved  most  excellent 

for  growing  barley,  and  has  been  found  nearly  as  good  as 
Peruvian  guano. 

There  is  also  a  poudrette  factory  in  Malmo,  in  the  south 

of  Sweden.  One  of  the  principal  features  is  Herr  Lavander's 
Separator,  where  sewage  and  the  residue  of  fish  are  treated 

so  as  to  produce  valuable  manures.  This  is  done  by  quickly 

drying  the  mixture  by  artificial  heat,  and  disinfecting  it  by 
the  addition  of  creosote. 

Peat  Candles. — These  are  manufactured  from  the  paraffin 

distilled  from  the  peat.  A  factory  for  their  manufacture 

was  established  in  Brazil,  with  machinery  capable  of  extract- 
ing twenty  tons  of  paraffin  from  peat  per  week. 

The  best  candles  used  in  the  Roman  Catholic  churches  in 

Germany  are  made  from  peat  paraffin. 
Peat  Charcoal. — This  is  used  for  pyrotechnical  purposes, 

also  in  the  manufacture  of  gunpowder. 

Peat  has  been  experimented  with  for  tanning  leather 

instead  of  oak-bark.  Different  sorts  of  peat  were  tried,  but 
found  unsuccessful.  From  the  appearance  of  the  soft 

animal  substances  found  in  peat  strata,  it  is  probable  that 

the  peat  matter  did  once  act  as  a  tanning  agent.  The  peat 

that  is  entirely  formed  from  oak  is  quite  destitute  of  the 

quality  which  is  found  in  the  fresh  bark  and  wood  of  that 
tree,  and  of  striking  a  black  colour  with  the  sulphate  of  iron. 

This  quality  belongs  to  all  vegetable  astringents,  but  is  lost 

by  putrefaction.  When  oak  loses  its  styptic  quality  it 
becomes  no  longer  a  tanning  agent,  hence  it  is  probable  that 
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the  tanning  property  is  restricted  to  the  vegetable  astringent 

principle  in  the  fresh  bark. 

Peat  Alcohol. — By  converting  the  cellulose  into  sugar, 
alcohol  can  be,  and  has  been,  made  from  peat.  In  some  of 

the  experiments  the  peat  was  heated  to  from  115°  to  120°  C, 
with  diluted  sulphuric  acid,  for  four  or  five  hours  to  convert 

the  cellulose  into  sugar.  After  this  treatment  the  mass  was 

pressed  and  the  liquid  fermented  with  yeast  and  afterwards 
distilled.  It  was  proved  by  these  experiments  that  peat 

yielded  nearly  as  much  alcohol  as  potatoes  ;  1000  kilos,  of  dry 

peat  produced  sixty-two  to  sixty-three  litres  of  absolute 
alcohol,  whereas  500  kilos,  of  potatoes,  containing  20  per  cent, 

of  starch,  yielded  sixty  to  sixty-one  litres  of  alcohol  of  the 
same  strength. 

Peat  Manure. — Peat  is  a  superior  manure  for  grass  and 
straw,  and,  if  moderately  used,  for  potatoes  and  grain. 

Peat-mull  and  waste  peat  fuel  have  been  used  in  the  form 
of  ash. 

As  compared  with  straw  it  has  been  found  to  be  much 
more  valuable  for  potatoes,  but  for  barley  the  peat  and 
straw  were  of  the  same  value. 

A  most  excellent  peat-manure  has  been  made  from  the 
peat  waste  mixed  with  the  concentrated  liquor  from  Strontium 

sugar  factory.  According  to  Marcker,  this  manure  contained 

2-5  to  3*3  per  cent,  of  nitrogen,  of  which  only  015  to  0'20 
per  cent,  was  derived  from  the  peat;  the  rest  came  from 
the  roots  in  the  form  of  nitrates,  ammoniacal  compounds, 

amides,  and  amido-acids.  The  potash  amounted  to  11  "5  to 
14  per  cent. 

For  some  sorts  of  plants,  such  as  ferns,  palms,  and  the 

like,  powdered  peat,  or  peat-mull,  is  most  excellent,  because 
the  peat  holds  the  water,  therefore  the  soil  does  not  become 
dry  so  quickly. 

The  Lennox  Peat   Fuel    Co.   have   made   peat  manure  a 
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special  study,  and  manufacture  manures  for  different  purposes, 

of  which  the  following  is  a  summary : — 
Peat  dust  and  blood  mixed  and  dried. 

Peat  dust  and  slag  mixed. 
Peat  dust  and  fish-offal  mixed  and  dried. 

Peat  dust  and  coal  sludge. 

Peat  Building.  —  To  illustrate  the  possibilities  of  peat, 
there  was,  at  the  Vienna  Exposition  in  the  year  1899, 
a  building  all  the  contents  of  which  were  manufactured 
from  peat.  The  carpets,  the  curtains  at  the  windows,  and 

the  paper  on  the  walls,  were  all  produced  from  the  same 
material. 

Peat  Foundations. — Peat  appears  to  be  very  durable  for 
foundations.  This  is  proved  by  the  ancient  monastery  at 
Crowland,  near  Peterborough,  which  was  founded  by  King 

Ethel wald  in  the  year  716.  This  foundation  is  now  (1907) 

giving  way  on  account  of  vaults  in  the  church. 

Pavements. — Peat  has  been  tried  for  paving  stones  and 
found  admirably  adapted,  giving  a  nice  springy  road  for 

horses'  hoofs,  and  deadening  the  sound  of  the  wheels  and 
the  stamping  of  the  horses.  These  sets,  or  slabs,  consist 

simply  of  well-dried  peat  subjected  to  an  extra  heavy 
pressure  under  a  moderate  heat. 

At  Jever,  in  Oldenburg,  paving  bricks  are  manufactured 
from  a  material  consisting  of  one  part  of  peat  and  ten  parts 
of  coal.  The  bricks  are  hard  and  brown,  instead  of  a  light 

red  as  formerly. 

Peat  as  a  Clarifying  Agent. — A  great  difficulty  has  existed 
in  the  use  of  vegetable  substances  for  clarifying  liquids  on 
account  of  the  development  of  a  growth  in  the  sediment. 

This  objection  has  been  removed  by  Herr  Eienisch,  who 

first  boils  or  steams  the  peat  to  ensure  the  destruction  of 

all  the  bacterial  germs.  The  material  is  then  added,  whilst 
still  moist,  to  the  liquid  to  be  clarified,  and  in  settling  down 
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carries  with  it  the  impurities  in  suspension,  as  well  as  such 

that  have  been  rendered  insoluble  by  the  aid  of  chemical 

precipitants. 

Ammonia  from  Peat. — Professor  George  Lunge,  Ph.D., 
Federal  Polytechnic  of  Zurich,  in  his  book  on  Coal  Tar  and 

Ammonia,  states  that  the  nitrogen  found  in  peat  in  the 
form  of  ammonium  salts  in  many  cases  amounts  to  4  per 

cent.,  and  by  dry  distillation  8  per  cent,  of  ammonium 

sulphate  is  yielded. 

The  "Grouven"  process  for  recovering  the  ammonia 
consists  in  mixing  the  damp  peat  with  chalk  and  heating 

the  mixture  in  vertical  cylinders  and  passing  the  gaseous 
products  of  this  distillation  through  peat,  chalk,  and  clay 

in  equal  proportions  moulded  in  the  shape  of  drain  tiles.  In 

this  way  the  nitrogen,  under  the  influence  of  incandescent 

aqueous  vapour,  hydrocarbons,  and  hydrogen,  is  to  a  great 

extent  converted  into  ammonium  carbonate,  which  is  con- 
densed by  the  calcium  sulphate  and  thus  converted  into 

ammonium  sulphate  ;  strontium  sulphate  may  be  used  in 

place  of  calcium  sulphate. 
Professor  Camille  Vincent,  in  his  book  entitled  Ammonia 

and  its  Compounds,  makes  the  following  statement : — 

"Air-dried  peat  containing  20  per  cent,  of  moisture 
contains  the  following  percentage  of  nitrogen 

Peat  from  Mennecy   

.       2-4 
,,         Vulcaire,  near  Abbeville   . 

.       2-09 ,,         Terrire  (Fiiristerre)    . 

.       1-7 ,,         Saumur    ..... 
.       0-65 , ,         Montoire,  Loire  Iuferieure 

.       0-55." 
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PEAT  IN  THE  FALKLAND  ISLANDS  AND  ITS 

SUITABILITY  FOE  BRIQUETTING  PURPOSES. 

"  The  Board  of  Trade  have  received,  through  the  Colonial 
Office,  copy  of  a  despatch  from  the  Governor  of  the  Falkland 
Islands,  forwarding  the  following  summary  of  a  report  by 
the  Director  of  the  Imperial  Institute  on  samples  of  peat 
obtained  in  that  colony : — 

"  In  February  1905  the  Governor  of  the  Falkland  Islands 
drew  the  attention  of  the  Secretary  of  State  for  the  Colonies 
to  the  extensive  peat  deposits  in  the  colony,  and  suggested 
that  it  might  be  possible  to  develop  these  resources  with  the 
view  of  supplying  the  demand  for  fuel  in  the  southern  portion 
of  the  mainland  of  South  America. 

"  As  a  result  of  this  communication  three  representative 
samples  of  Falklands  peat  were  forwarded  to  the  Imperial 
Institute,  in  order  that  their  composition  and  calorific  value 
could  be  determined  and  their  suitability  for  technical  use 
ascertained. 

"  The  samples  were  taken  from  depths  between  one  and 
nine  feet.  On  examination  by  the  Scientific  and  Technical 
Department  of  the  Imperial  Institute  they  yielded  the 
following  results : — 

"Sample  No.  1,  about  10  lbs.  of  'brown  mossy  peat,  the 
first  sod  obtained  after  removing  the  top  sod.' 

"  The  material  consisted  of  the  dried  and  partially  decayed 
remains  of  the  moss  from  which  the  peat  is  formed.  It  was 
very  loosely  compacted  and  could  be  readily  disintegrated. 153 
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The  peat  was  of  a  kind  chiefly  utilised  as  litter  for  stable  use 
in  place  of  straw.  In  Europe  there  has  been  a  constantly 
increasing  demand  for  this  material,  which  on  account  of  its 
absorbent  and  antiseptic  properties  forms  a  cleaner  litter, 
and,  when  spent,  is  a  more  valuable  manure  than  straw litter. 

"Sample  No.  2,  about  half  a  hundredweight  of  'black 
peat  one  or  two  years  old  obtained  at  a  depth  of  from  two  to 
four  feet.' 

'The  material  consisted  of  blocks  of  peat  which  were black  and  dull,  and  contained  little  plant  remains  still 
showing  structure.  It  contained  a  quantity  of  the  soil  in 
which  the  moss  had  grown,  as  was  shown  by  the  higher 
percentage  of  ash,  and  would  be  described  as  '  mud  peat.' 

"  Sample  No.  3,  about  20  lbs.  of  '  black  peat  obtained  at  a 
depth  of  nine  feet.' 

"This  peat  contained  more  plant  remains  still  showing signs  of  structure  than  sample  No.  2,  indicating  possibly  its 
derivation  from  a  drier  locality  in  which  decay  had  not  been 
so  rapid. 

CHEMICAL  RESULTS. I. 

II. 

III. 

Per  cent. Per  cent. Per  cent, 
Ash  . 

2-71 
6-52 

272 

Moisture  (at  100-6)   . 11-13 31-29 
37  -23 Volatile  matter 

.       57*26 
35  39 39-17 

Fixed  carbon     . 28-90 26-80 20-88 

100-00 100-00 100-00 Calories. Calories. Calories. 
Calorific  value  . .       4,728 

4,241 4,033 

"(1  calorie  is  the  amount  of  heat  required  to  raise  1  gram 
of  water  from  0°  to  1°  C.) 

"  The  ash  was  analysed,  but  the  percentages  of  potash, lime,  and  phosphoric  acid  were  too  low  to  make  the  ash  of 
value  as  a  fertiliser. 

"  The  conclusion  arrived  at  in  the  report  was  that,  com- 
pared with  peat  from  other  sources,  No.  3  sample  might  be 

said  to  be  of  the  best  quality,  whilst  No.  2  was  of  average 
quality.  It  was  added  that  the  calorific  value  of  samples 
Nos.  2  and  3,  which  were  suitable  for  fuel,  would  be  increased 
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by  briquetting,  and  that,  from  the  results  obtained,  it  seemed 
likely  that  Falkland  Island  peat  would  prove  to  be  quite 
satisfactory  for  carrying  out  the  process. 

"  The  Government  of  the  Falkland  Islands  will  be  willing 
to  consider  applications  for  a  peat  monopoly  for  a  term  of 
years,  for  the  purpose  of  converting  the  Government  reserves 
of  peat  into  briquettes  or  other  patent  fuel. 

"  An  account  of  the  methods  of  utilising  peat  for  fuel 
purposes,  which  could  be  referred  to  in  connection  with  the 
proposal  to  work  the  deposits  in  the  Falkland  Islands,  will  be 
found  in  the  Bulletin  of  the  Imperial  Institute,  vol.  iii.,  1905, 

p.  166."— Board  of  Trade  Journal,  vol.  liv.  p.  263,  1906. 
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LIST  OF  PATENTS  RELATING  TO  PEAT  FROM 
1900  TO  THE  PRESENT  TIME. 

[There  are  many  of  an  earlier  date,  the  first  taken  out  belonging  to  1620  ; 
but  these  are  not  specified  here.  ] 

Year. 
Patent 
No. 

Name. Address. Subject  of  Patent. 

1900 
3,036 Springborn,  E. Ilford     . Peat  for  sewage  purposes. 

11,464 Jones,  G.  B.  . Toronto,  Canada    . Drying  peat. 
14,627 Hasselmann,  F. Munich Peat  fuel. 

14,661 M'Namee,  F. Umer;is,  Monastere- j  ? 

14,937 Soce  Pate  Buike  et 
Cie. 

Ziegler,  M.     . 

van 

Paris Preparation  of  peat. 

15,092 Schoneberg    . Carbonising  peat. 

15,476 Dorr,  C. Cologne Peat  fuel. 
15,700 Macalpine,  T. Chiswick 

j  > 

18,680 Zohrab,  G.  T. Glasgow Pulping,  mashing,  and 
moulding  peat. 

19,087 Humy,  P.  R.  de  F. Liverpool Peat  fuel. 
19,571 Spooner,  H.  J. London . 

j  j 

20,166 Whittaker,C.,&Co. 
(1900),  Ltd.,  and 
Whittaker,  L. 

Accrington,  Lanes. Expressing  liquid  from  peat. 

21,431 Zohrab,  G.  T. 
Glasgow, 

Drying  peat. 
21.641 Custodis,  A.  . Dusseldorf Coking  peat. 
23,236 Sims,  W.  J.  R.,  and Kirkfield,        Peter- Separating roots  and  foreign 

Davis,  A.  L. borough,  Ontario matter  from  peat. 
23,237 >>            >) J  )                                  !! Process  for  drying  and 

otherwise  treating  peat. 

1901 2,859 Kinloch,  H.  H.      . London . Disintegrating,  pulping, 

and  moulding  peat  or  turf. 
3,215 Heine,  G. 

Norway 

Peat  briquettes. 
3,548 Kerr,  J. Ruth  well,  N.B.      . Peat  as  a  deodorant. 
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Year. 
Patent 
No. Name. Address. 

Subject  of  Patent. 

1901 
4,410 

Galecki,  G.     . Warsaw 
Cutting  or  digging  peat  from 

the  bog  and  mixing  it. 

6,260 
Hartmann,  G. Munich . Drying  and  moulding  peat. 

13,136 Helbing,  E.   . Wandsbeck,      Ger- 

many 

Peat  wood. 

23,260 Schild,  H.      . 
Rendsburg 

Peat  briquettes. 

24,491 Dobson,  A.     . Beaverton,  Canada Cutting  and  drying  peat. 
2-1,492 

? ' 

!l                                 >! Cutting  peat. 
25,392 Schlickeysen,  C.  F. Steglitz,  Germany  . Digging  and  conveying  peat. 
26,271 Milne,  W.  A. Brown's  Corner, 

Ontario 

Peat  blocks  for  fuel. 

1902 747 Griffin,  W.  T. New  Jersey    . Excavating  peat  from  the 
bog  and  preparing  it  for 

2,306 Vnlitch,  D.  de Paris 

US6. 

Peat  briquettes. 

2,307 >i           )) 

, , 

Peat  opener. 

6,153 
Carmichael,   E.  K., 

and     Sahlstrom. 

C.  A. 

Edinburgh Treatment  of  peat. 

6.844 Hulsberg  &  Co. Charlottenburg Peat  wood. 

11,703 Green,    J.    O.,  and 
Martin,  H. 

Whitewater,  Wis- 
consin, U.S.A. 

Drying  peat  for  fuel. 

14,080 Fleck,  R. Glasgow 
Peat  opener  and  cutter  for 

moss-litter. 

17,299 Classon,  A.     . Aix-la-Chapelle Peat  wood. 

18,282 Musgrove,  H. Croydon Peat  firelighters. 
18,658 Milne,  W.  A. Brown's  Corner, 

Ontario 
Peat  briquettes. 

19,719 Bessey,  J.  B. London  . Treating  peat  electrically 
and  mechanically  to  pro- 

duce artilicial  fuel  and 
charcoal. 

20,839 Schlickeysen,  C.  F. Steglitz,  Germany . Drying  peat. 
22,016 Reif,  N.,  and  Reib- 

nitz,  E.  von 
Wunstorf,  Germany Manufacture  of  plastic  ob- 

jects from  peat. 
22,524 Duclos,  A. Montreal,  Canada  . Peat  briquettes. 

690,363 Esser,  Christian Wiener  -  Neustadt, 
Austria 

Stamping  peat  turf 

701,311 Dobson,  Alex. Beaverton,  Canada Peat  press. 

1903 4,978 Peters,  G. Langenberg    . Peat  blocks. 

7,632 
Glover,  A.  W. Leeds,    . Peat  firelighters. 

10,276 Galecki,  L. Warsaw . Disintegrating  peat 

12,528 Milne,  W.  A. Brown's  Corner, 
Ontario 

Treatment  of  peat. 

12,529 J  >                        7  J )>            >> J  >                ;> 
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Year. Patent 
No. 

Name. Address. Subject  of  Patent. 

1903 12,653 Kellond,  R.  A.,  and 
Morrison,  J.  C. 

Chicago . Peat  briquettes. 

13,494 Dobson,  Alex. Beaverton,  Canada. Peat  harvesting  machinery. 

17,096 Carmichael,  E.  R.  . Edinburgh Treatment  of  peat. 

17,514 White,     F.,     and 
Griffin,  G.  A. 

Toronto,       Canada 
Guelph,  Ontario, 

Canada 

Peat  fuel  blocks. 

20,420 Ekenberg,  M. Stockholm Artificial  wood. 

21,968 Haring,      P. ,      and 

Mjoen,  J.  A. 

Berlin,   . 

Christiania 
Coking  peat. 

22,902 Schlickeysen,  C.  F. Steglitz,  Germany  . Peat  diggers. 

26,892 Milne,  W.  A. Brown's  Corner, 
Ontario 

Moulding  peat. 

26,893 j  >             ') 1 1            >> Peat  collectors. 

701,858 Dickson,  A.  A. Toronto,  Canada    . Peat  compressing  machine. 

1904 
700 Roman,  R.  I.  R.     . Dublin  . Peat  briquettes. 

1,628 
Zohrab,  G.  T. Glasgow Peat  blocks  and  peat  charcoal. 

2,268 MacGregor,  J.,  and 
Pearson,  G.  C. 

Old  Charlton,  Kent Peat  fuel. 

2,616 Schlickeysen,  C.  F. Steglitz,  Germany  . Compressing  peat. 

4,401 MacGregor,  J.,  and 
Pearson,  G.  C. 

Old  Charlton,  Kent Preparing  and  storing  peat. 

4,995 Schlickeysen,  C.  F. Steglitz,  Germany  . Peat  fuel. 

6,308 Kennedy,  A.  C. Cambridge Drying  peat. 

6,314 Green,    J.    O.,   and 
Martin,  H. 

Whitewater,     Wis- 
consin, U.S.A. 

Consolidation  of  peat. 

12,231 M'Lean,  A.    . 
Paterson,  W. . 

Turnham  Green 
Broomlands,  N.  B. . 

Treatment  of  peat  for  fuel. 

13,822 Whittaker,  L.,  and 
Whittaker,  C.   & 
Co.  (1900),  Ltd. 

Accrington,  Lanes. Peat  fuel. 

17,497 Bessey,  J.  B. . London . Electrical  treatment  of  peat. 

24,336 Carpenter,  C.  H.     . 
Davis,  S.  L.   . 

South  Bend    . 
Indiana,  U.S.A. 

Peat  fuel. 

25,896 Strenge,  O.     . 
Strenge,  W.  K. 
Strenge,  J.  W. 
Strenge,  G. 

Elizabethfen,    Old- 
enburg Cutting  and  raising  peat. 

27,397 Central  Torfkohlen 
Gesellschaft 

Berlin    . Peat  fuel. 

1905 1,947 Strenge,  O.     . 
Strenge,  W.  K. 
Strenge,  .!.  W. 
Strenge,  G. 

Elizabethfen,    Old- enburg Peat  briquettes. 

4,291 Knops,  J. Aix-la-Chapelle Peat  fuel. 
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Year. 
Patent 
No. 

Name. Address. Subject  of  Patent. 

1905 
4,426 Mundy,  H.  L.  M., 

and  Broadley,  T. R. 

Leavitt,  T.  H. 

Leeds     . Extracting  moisture  from 

peat. 
15,149 Boston  . Machinery  for  treating  peat. 

24,619 Fulton,  J.  S.  S.      . New  York Furnace  for  burning  peat. 

355,928 Forgeot,  M.    . Paris Treatment  of  peat  fibre. 

1906 
1,510 

Crawford,       Victor 
Middleton 

London . Improvements  pertaining  to 
the  treatment  of  peat. 

3,998 Prout,      Harry     St 
Clair 

London 
Improvements  in  and  relat- 

ing to  the  manufacture  of 

peat  fuel. 7,237 Joly,  Celeste  . 
London . 

Improvements  in  and  con- 
nected with  peat  and  other 

fibrous  materials. 

7,299 Szek,  Joseph  Tbeo- dor 
London . 

Improvements  in  and  con- 
nected with  peat. 

7,732 Simpson,     William 

Speirs 

London . 
Improved  method  of  and 

apparatus  for  the  purifica- tion and  calcination  of 

peat,  brown  coal,  or  lignite 
and  like  substances. 

8,617 Anrep,  Aleph Markaryd,  Sweden. Driving  device  for  cars  for 
transporting  peat  from  a 
peat  working  machine  to 
the  drying  field. 

18,333 Warburton,     Fred- 
erick Tynte 

London . Peat  harrow  cutter. 

20,936 West,   James   Hol- combe 
London . Manufacture  of  alcohol  from 

peat. 

21,151 Aktieselskabet Skbien,  near  Chris- Peat,  sawdust,  or  coal  feed- 
Thunes    Mekan- tiania 

ing  arrangement  for  fur- iska Vaerksted naces. 

21,321 Fritz,  Ferdinand    . London . Method  for  reducing  the 
consumption  of  power  at 

alternately  repeated  crea- 
tions of  vacuums  specially 

for  the  production  of  peat fuel. 

25,943 British  Moss  Litter 
Co.,  and  Smith, 
W.  S. 

London . 

Goole,  Yorks. 

Disintegrating  peat. 

American 

836,069 Esser,  Christian Wiener  -  Neustadt, 
Austria 

Half-stuff  from  peat  turf  for 

paper-making. 
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Application's  for  Patents 

No.  of 
Year. 

Applica- 
Name. 

tion. 

1907 
Feb.  6 2,226 Verey,  Joseph 

Crossby,  and 
Downes,  Lacey 

Feb.  IS 4,030 Clement,  Henry 
Milward,  and 
National  Peat 
Industries,  Ltd. 

Mar.  2 5,128 Pradel ,  Georges  Jean 
Leopold 

Mar.19 
6,020 

Booth,  Alfred 
Thomas 

Address. Subject. 

London . 
Improvements  in  or  relat- 

ing to  the  manufacture  of 
peat  blocks  or  peat  fuel, 
and  to  apparatus  therefor. 

London . 
Improvements  in  and  relat- 

ing  to  method  and  ap- 
paratus    for     recovering 

peat  fibre  from  raw  peat. 
Franco  . 

Improvements  in  and  relat- 
ing to  treatment  of  peat. 

London  . Improved  method  of  means 
of    extracting     moisture 
from  peat. 



I  WD  E  X. 

Absorption,  drying  by,  38. 
Air,  drying  by  hot,  40. 
Air-dried     fuel,    cost    at     Middleton, 

Yorks.,  119. 

peat,    percentage    of    nitrogen    con- 
tained in,  152. 

Air-drying,  37. 

0  gantries,  Lennox's,  88. 
Akerman's  system     of     manufactured 

peat  fuel,  72. 
Allen,  Ireland,  Bog  of,  13. 
America,  South,  peat  in,  12. 

American  Peat  Company's  plant.  55. 
American  slane,  23. 
Ammonia  from  peat,  152. 

' '  Grouven  "  process  for  recovering, 152. 

Prof.  Geo.QLunge  on,  152. 
Andersson,  Abjorn,  moss-litter-making 

machinery,  147. 
system  of  manufactured  peat  fuel,  67. 

Angle,    Mrs,    process    for    carbonising 

peat,  123. 
Anrep's   system  of  manufactured  peat 

fuel,  69. 
Antiquity  of  peat,  1. 
Antrim,  Ireland,  peat  in,  14. 

Ashcroft    and     Betteley's    system     of 
manufactured  peat  fuel,  54. 

Asphalt  bond,  112. 

Bainbridge,  C.  E.,  peat  dryer,  29. 
Bainbridge-Hall   furnace  for  carbonis- 

ing peat,  118. 
system   of  manufactured   peat  fuel, 

62. 

Ballinrobe  turf,  26. 
Bavaria,  Southern,  peat  in,  17. 

Bavarian  Railway,  cost  of  fuel  in  pro- 
portion    to    heating    surface, 

129. 

heating  power  of  four  different  classes 
of  fuel  used  on,  129. 

use  of  peat  fuel  on,  128. 

Bessey's   electrical  process  for  making- 
peat-coal,  103. 

Betteley  and  Ashcroft's  system  of  manu- 
factured peat  fuel,  54, 

Bjiirling-Hall  peat  press,  100. 
process   of  manufactured   peat  fuel, 100. 

Black  Mere  Bog,  Cheshire,  12. 
Black  moss,  Scotland,  13. 

mud,  9. 
turf,  9. 

Bofers  Company's  Works,   Wermland, 
Sweden,     peat-gas     producer 
at,  133. 

Bog  of  Allen,  Ireland,  13. 
Bog  earth  for  horticultural   purposes, 19. 

land  in  Great  Britain  alone,  12. 
in  Great  Britain  and  Ireland,  12. 

plants,  4. decay  of,  5. 

Bogie,  Lennox's  patent  lifting,  85 
Bogs,  occurrence  of,  4. 

brown,  9. 
red,  9. 

Bond,  asphalt,  112. 
borax,  112. 

Bonds  employed  for  making  peat  bri- 

quettes, 112. Borax  bond,  112. 

Borntrager's  process  for  extracting  sugar 
from  peat,  147. 166 
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Bottom  peat,  8. 
Breaking-up  machine,  107. 
Breast  slane  peat,  26. 
Bricks,  peat  paving,  151. 

Brin's  process  for  manufacturing  paper 
pulp,  140. 

Briquette  machine,  Lennox's,  86. 
Briquettes,  Lennox's  palette  boards  for 

moulded,  86. 
Brito,  10. 

Brosowsky's  peat- cutting  machine,  31. 
Lepreux's  improvements  in,  32. 

Brown  bogs,  9. 
turf,  9. 

Buckland's    system    of    manufactured 
peat  fuel,  56. 

Buddagh,  9. 
Building,  peat,  151. 
Burning  peat,  9.  124. 

requirements  for,  124. 
stair  grate  for,  125. 
step  grate  for,  125. 

Callender's  process  for  making  peat 
paper,  139. 

Calorific  power  of  various  kinds  of  fuel, 
131. 

•  Lamy's  experiments  as  to,  127. 
Todd's  experiments  as  to,  135,  136. 

Canada,  peat  in,  14. 
Canadian  compressed  peat  fuel,  test  of, 

128. 

Candles,  peat,  149. 
Carbonised    peat-dust    coal,     cost     at 

Mkldleton,  Yorks.,  119. 

Carbonising  kiln   employed  at  Obern- 
dorf,  Wurtemberg,  115. 

peat,  113. 
Angle's  process  for,  123. 
cost  at  Middleton,  Yorks.,  119. 

Hall  and  Bainbridge's  furnace  for, 118. 

Rodger's  furnace  for,  117. 
Williams'  process  for,  118. 
Ziegler's  furnace  for,  122. 

Carolinenhurst,  Germany,  peat  in,  16. 
Cars,  peat,  34. 
Centrifugal  force,  drying  by,  39. 

Challeton's    system    of    manufactured 
peat  fuel,  43. 

Charcoal,  peat,  113. 
Chat  Moss  Bug,  Lancashire,  12. 
Chemical  composition  of  peat,  19. 

from  Falkland  Islands,  153. 

Cheshire,  peat  in,  22. 
Clarifying  agent,  peat  as  a,  151. 

Clayton's  system  of  manufactured  peat fuel,  51. 

Clearing  surface,  9. 

Coke,  peat,  113. 

Coking  peat,  Eklund's  process,  119. 
Compressed  peat,  compared  with  Vogrie 

coal,  135,  136. 

Slight's  remarks  concerning,  96. 
Condition  of  peat  formation,  6. 
Conditions  for  testing  fuel,  126. 
Cost  of  air-dried   fuel    at   Middleton, 

Yorks.,  119. 

carbonised  peat-dust  coal  at  Middle- 
ton,  Yorks., 119. 

at Middleton, carbonising      peat 
Yorks.,  119. 

manufactured  peat  at  Hasthagen,  72. 

Linning's  process,  95. 
at  Middleton,  Yorks.,  119. 
at  Stafsjo,  72. 

manufacturing  turf,  36. 

production     of     chemically     manu- 
factured peat  fuel,  112. 

Crockglass,  Ireland,  peat  in,  13. 
Cut  peat,  26. 
Cutting  peat,  30. 

turf  for  making  moss  litter,  147. 

Dark  peat,  8. 

Darwin,    Charles,    on    distribution    of 

peat,  11. Degner's  opinion  of  peat,  1. 
Denmark,  peat  in,  16. 
Deposits  of  Thames   Valley,    peat    in 

the,  13. 
D'Eresby's     peat     compressor,     Lord Willoughby,  93. 

Destructive   distillation  of  peat,  Kane 
and  Sullivan's  tests,  143. 

Dickson's  peat  press,  79. 
system  of  manufactured  peat  fuel,  79. 

Digging  peat  in  Holland,  24. 
method  adopted  by  Irish  farmers, 35. 

season,  36. 
Distillation  of  peat,  destructive,  143. 
Distribution  of  peat,  1,  11. 
Dobson's  peat  dryer,  11. 

press,  77. 
system  of  manufactured  peat  fuel,  76. 

Dolberg's  hand  peat-cutting  machine, 33. 
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Dolberg's  moss-litter  presses,  146. 
peat  press,  81-84. 
small  peat-cutting  machine,  34. 

Donegal,  Ireland,  peat  in,  14. 
Dredge  peat,  34. 
Dredged  peat,  26. 
Dryer,  103.     (See  Hydro-eliminator.) 

Lennox's  patent  peat,  87. 
Drying  by  absorption,  38. 

by  air,  37. 
by  centrifugal  force,  39. 
by  heat,  40. 
by  hot  air,  40. 
by  pressure,  39. 
by  radiation,  40. 
by  smoke,  40. 

Drying  apparatus   employed   at   Neu- 
berg,  Styria,  40. 

arrangements  at  London  peat  works, 
Little  Eggleshope,  29. 

gantries,  Lennox's  air-,  88. 
non-bituminous  turf,  38. 
ovens  at  Lesjofors,  Sweden,  40. 
peat  in   the   open  air,  objection  to, 

29. 

process,  Exter's,  39. 
Dug  peat   26. 
Diisseldorfer    Eisenwerk   Aktiengesell- 

schaft  system  of  manufactured 
peat  fuel,  81. 

Dust,  peat,  148. 
Dutch  slane,  23. 

spade,  25. 

Egton  Moss  Moor,  Yorkshire,  13. 

Eklund's  experiments  with  peat  yarn 
for  weaving  purposes,  141. 

process  of  coking  peat,  119. 
Electrical    process    for    making    peat- 

coal,  103. 
Electrifying  machine,  103. 
Elmhult  Bog,  Sweden,    peat  plant  at 

work  on,  69. 
Ems  Valley  mosses,  Germany,  16. 

Exter's  drying  process,  38. 
system    of    manufactured  peat  fuel, 

75. 

Falkland  Islands,  peat  in,  153. 
Flanders,  production  of  turf  in,  10. 
Fleetwood  Moss,  Lancashire,  12. 
Fodder,  peat,  147. 
Foot  slane  peat,  26. 
Foot  turf,  27. 

Forgeot's  process  of  adapting  peat  fibres 
for  textile  manufacture,  142. 

Formation  of  peat,  1-7. 
Foundations,  peat,  151. 
France,  peat  in,  16. 

peat  paper  made  in,  138. 
percentage  of  nitrogen  contained  in 

air-dried  peat  in,  152. 

Fuel,  manufacture  of  peat,  43-123. 
uses  of  peat  otherwise  than  as,  137— 152. 

(See  also  Manufactured  peat  fuel 
and  Peat  fuel.) 

Galloway,  Prof.,  test  of  three  samples 
of  peat,  127. 

Gantries,  Lennox's  air-drying,  88. 
Gas,  peat  recommended  for,  126,  133. 

peat  for  illuminating,  137. 
R.  L.  Johnson  on  peat,  137. 

Gas-making,    turf-coal   briquettes    for, 138. 

Geige's  process  for  producing  peat  fibres 
for  spinning,  141. 

Gerard's  system  of  manufactured  peat fuel,  59. 

German   system  of  manufactured  peat fuel,  51. 

Germanicus,  11. 

Germany,  gathering  peat  in,  28. 
making  peat  wood  in,  142. 

peat  in,  16. 
Glasgow  and   Garnkirk  Railway,  peat 

fuel  experiments  on,  95,  130. 

Glass-houses,  peat  gas  used  in  Sweden 
for,  133. 

Grand    Trunk    Railway,    Canada,    ex- 
periments with  peat  fuel,  127. 

Great  Britain,  bog  land  in,  12. 
Great  Britain  and  Ireland,  bog  land  in, 12. 

Great   Dismal   Swamp,   Virginia,   peat 
in  the,  17. 

Growth  of  peat  bogs,  1,  9,  11. 
Gunpowder,  peat  charcoal  for  making, 149. 

Gwynne's  system  of  manufactured  peat 
fuel,  52. 

Gysser's  system  of  manufactured  peat fuel.  47. 

Hall,  C.  E. ,  peat  dryer,  29. 
Hall-Bainbridge    furnace    for 

ising  peat,  118. carbon- 
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Hall-Bainbridge    system   of   manufac- 
tured peat  fuel,  62. 

Hall-Bjbrling  peat  press,  100. 
process  of  manufactured   peat  fuel, 

100. 

Hand  peat-cutting  machine,  Dolberg's, 32. 

turf,  27. 

Hanover,  growth  of  peat  bogs  in,  11. 
peat  in,  16. 

Hartford  and  Springfield  Railway,  test 
of  peat  fuel  on  the,  130. 

Hasthagen,  cost  of  manufactured  peat 
at,  72. 

Haye  &   Etzhorn's  moss-litter-making 
machine,  146. 

Heaps,  113,  114. 
Heat.     (See  Calorific  power.) 

drying  by,  40. 
Heath  mould  for  horticultural  purposes, 

19. 

Hemmerling's  process  for  making  peat 
wood,  143. 

Highlands  of  Scotland,  cutting  peat  in 
the,  30. 

Hill  peat,  8. 

Hodge's  peat  cutter,  25. 
system  of  manufactured  peat  fuel,  57. 

Hodgson's    system     of    manufactured 
peat  fuel,  58. 

Holderness,  peat  in,  13. 
Holland,  digging  peat  in,  24. 
Holland  Marsh,  15. 
Holland,  peat  in,  16. 

Holman's    process    for    making    moss 
litter,  145. 

Hornsea,  Hull,  peat  in,  13. 
Horwicb,  Lanes.,  test  of  peat  fuel  at, 

128. 

Hot  air,  drying  by,  40. 
Humidity,  importance  of,  for  growth 

of  peat  bogs,  5. 
Hungary,  peat  in,  16. 
Huntingdon,  Montreal,  peat  in,  14. 
Huntingdonshire,  peat  in,  12. 
Huntworth,  peat  in,  12. 
Hut  found  under  turf,  11. 
Hydraulic  peat  press,  95. 
Hydro-eliminator,  rotary,  103. 

Illuminating  gas,  peat  for,  137. 
Indurated  peat,  15. 
Ireland,  bog  land  in,  12. 

peat  paper  made  in,  138. 

Irish  farmers'  method  of  digging  peat, 35. 

slane,  23. 
Iron  puddling,  peat  fuel  for,  113. 
Italy,  peat  in,  16. 

Jacobsson's  field  peat  press,  39. 
Johnson,  R.  L. ,  on  peat  gas,  137. 
Johnson,    Prof.     S.     W.,    on     specific 

gravity,  18. 

Kahl  and  Soetje's  peat  coking  oven, 120. 

Kane  and  Sullivan's  tests  of  destructive 
distillation  of  peat,  143. 

Kilberry   Peat-coal    Works,    plant  at, 
103. 

Kiln     employed     at     Oberndorf     for 
charring  peat,  115. 

Kilns,  peat,  113. 
Klasson,  Prof.,    tests  carried  out  by, 126. 

Kneading  machine,  107. 
Knocklaid,  Ireland,  peat  in,  14. 

Lago    d'Iseo,    Italy,    mosses    of  the, 
16. 

Lamy's     experiments     as    to    calorific 
power    of    various    kinds     of 
fuel,  127. 

Lavander's     separator    for     poudrette 
making,  149. 

Leavitt's     system      of     manufactured 
peat  fuel,  49. 

Leges  Burgorum  of  Scotland,  10. 

Lennox's  air-drying  gantries,  88. 
briquette  machine,  86. 
palette  boards  for  moulded  briquettes, 

86. 
patent  dryer,  87. 
patent  lifting  bogie,  85. 
peat  fuel  process,  84. 
peat  manures,  150. 

pulping  attachment,  85. 

Lepreux,  improvements  in  Brosowsky's machine,  30. 

Lesjiifors,  drying  ovens  at,  40. 

Lilting  bogie,  Lennox's  patent,  85. 
Lincolnshire,  South,  peat  in,  12. 

Linning's  process  of  peat  fuel   manu- facture, 95. 

Locomotives,  advantages  of  using  turf 
fuel  in,  129. 

Logie  Moss,  Scotland,  13. 
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London  Peat  Works,  Little  Eggleshope,    I 
drying  arrangements  at,  29. 

Lowland  bogs,  9. 
Ludolph,  Abbot,  sanctions  the  digging 

of  turf,  10. 

Lunge,  Prof.,  on  ammonia  from  peat, 
152. 

Machinery  and  machines.  (See  under 
words  Breaking  up,  Briquette, 
Cutting,  Digging,  Dryers, 
Drying,  Manufactured,  Moss 

litter,  Moulding,  Peat  p7-esses, 
Plant,  and  other  headings. ) 

Machinery    employed     in     chemically 
manufactured  peat  fuel,  112. 

Mannhardt's  process  for  manufactured 
peat  fuel,  99. 

Manufactured      peat      fuel,      Abjorn 
Andersson's  system,  67. 

Akerman's  system,  72. 
Anrep's  system,  69. 
Ashcroft  and  Betteley's  system,  54. 
Buckland's  system,  56. 
Challeton's  system,  43. 
Clayton's  system,  51. 
Dickson's  system,  79. 
Dobson's  system,  76. 
Diisseldorfer  Eisenwerk  Aktiengesell- 

schaft  system,  81. 

Exter's  system,  75. 
Gerard's  system,  59. 
German  system,  51. 

Gwynne's  system,  52. 
Gyssen's  system,  47. 
Hall-Bainbridge  system,  62. 
Hall- Bjorling  process,  100. 
Hodge's  system,  57. 
Hodgson's  system,  58. 
Leavitt's  system,  49. 
Mannhardt's  system,  99. 
Neustadt  process,  100. 

Robert's  system,  44. 
Schlickeysen's  system,  46. 
Siemens'  system,  44. 
Versmann's  system,  55. 
Weber's  system,  45. 
Zohrab's  system,  59. 
cost  at  Middleton,  Yorks.,  119. 

Manures,  peat,  150. 
Marcazal    Marsh,    Hegyes,    Hungary, 

peat  in,  16. 
Martin  steel,  peat  gas  used  in  Sweden 

for  smelting,  133. 

Meilers,  113,  114. 

Mejlander's  experiments  with  turf  coal 
briquettes     for     gas  making, 138. 

Mer  Blue,  Ontario,  14. 
Metallurgical      purposes,      peat      for, 

132. 

Milton  Moss,  Scotland,  13. 
Molasses,  advantages  claimed  for  peat, 147. 

peat,  147. 
Monopoly  to  be  granted  by  Govern- 

ment of  Falkland  Islands  to 

work  peat  deposits,  155. 
Montaire  Marsh,  France,  16. 
Morse  River,  peat  at  the,  15. 

Morton's  opinion  of  peat,  2. 
Moss  Flanders,  Perthshire,  13. 

Moss    litter,    Hollmann's    process    for making,  145. 

peat,  144. 
pressing,  146. 
primitive      method      employed     in 

Germany  for  obtaining,  145. 
Samuelson  on,  147. 
time  to  cut  turf  for  making,  147. 
time  to  manufacture,  145. 
"  Wolf"  machine  for  making,  146. 

Moss    litter    presses,    Abjorn     Ander- 
sson's, 147. 

Dolberg's,  146. 
Moss  of  Shannon,  Ireland,  13. 

Mosschels    and    Schmelick's    turf-coal 
briquettes     for     gas-making, 138. 

Mosses  of  the  Lago  d'Iseo,  Italy,  16. 

peat,  8. Motala  Steel    Works,   Sweden,  use   of 

peat  gas  at,  134. 
Moulded   briquettes,  Lennox's   palette boards  for,  86. 

Moulding  machine,  peat-,  107. 

peat,  Prof.  Siemens'  method,  46. Mountain  bogs,  9. 

Mud,  black,  9. 

Mull,  peat,  51,  148. 
for  packing  purposes,  148. 
for  sewage  purposes,  148. 

Neuberg,  drying  apparatus  employed 

at,  40. 
Neustadt  process  of  manufactured  peat 

fuel,  100. 
New  Brunswick,  peat  in,  15. 
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Non-bituminous  turf,  drying  of,  38. 
Norfolk,  peat  in,  12. 

Oberndorf,  kiln  employed  for  carbon- 
ising peat  at,  115. 

Oldenburg,  peat  in,  16. 
Ontario,  Canada,  peat  in,  14. 
Ordee  Moss,  Scotland,  13. 

Oven,  Soetje  and  Kahl's  peat  coking, 120. 

Packing  purposes,  peat-mull  for.  148. 

Paper  pulp,  Erin's   process  for  manu- facturing, 140. 
Paris,  Matthew,  10. 
Paris  and  Lyons  Railway,  test  of  peat 

fuel  on,  131. 
Paved  passage  found  under  turf,  11. 
Pavements,  peat,  151. 
Paving  bricks,  peat,  151. 
Peat,  etymology  of  word,  7. 

bogs,  reclamation  of,  27. 
cars,  34. 
coal,  103. 

-coking  oven,  Soetje  and  Kahl's,  120. 
compressor,  Slight's,  89. 

Stone's,  97. 
Lord  Willoughby  D'Eresby's,  93. 

cutter,  Hodge's,  25. 
-cutting  machine,  Biosowsky's,  30. 

Dolberg's  hand,  33. 
small,  34. 

Weitzmann's,  32. 
dryer,  Bainbridge's,  29. 

Dobson's,  41. 
result  of  test,  41. 

Hall's,  29. 
Lennox's,  87. 

Simpson's,  42. 
fibres  for  spinning,  Geige's  process  of 

producing,  141. 

for  textile  manufacture,  Forgeot's 
process,  142. 

fuel,  experiments   on   Grand   Trunk 
Railway,  Canada,  127. 

for  iron  puddling,  113. 
for  reheating  furnaces,  113. 
for  steel  making,  1 1 3. 

process,  Lennox's,  84. 
test  of  Canadian  compressed,  128. 
test    on    Glasgow    and    Gamkirk 

Railway,  130. 
test  on    Hartford  and  Springfield 

Kailway,  130. 

Peat  fuel  test  at  Horwich,  Lanes.,  128. 
test  by  Prof.  Klasson,  126. 
test  on  Paris  and  Lyons  Railway, 

131. 

test  on  Vislanda-Bolmen  Railway, 
131. 

use      on      southern      section     of 
Bavarian  Railway,  128. 

gas  producer  at  Bofers  Co.'s  Works, Wermland,  Sweden,  133. 
used     at     Motala     Steel     Works, 

Sweden,  134. 
used   for  glass  houses  in  Sweden, 133. 

used  for  smelting  Martin  steel  in 
Sweden,  133. 

gathering  in  Germany,  28. 
molasses,  147. 
mosses,  8. 

growth  of,  11. 
mull,  51. 

paper,      Callender's       process       for making,  139. 
first  made  in  Ireland,  138. 
made  in  France,  138. 
original  process  for  making,  139. 

Zschorner's    process    for    making, 139. 

plant  at  work  on  the  Elmhult  Bog, 
SAveden,  69. 

electrically    driven,    at    work    on 
Stafsjo  Bog,  Sweden,  69. 

press.  Dobson's,  77. 
Dolberg  or  Schlickeysen's,  81-84. 
Dickson's,  77. 
Hall-Bjbrling's,  100. 
hydraulic,  95. 
Jacobsson's  field,  39. 
Todd's,  88. 

test  by  Prof.  Galloway,  127. 
textile,  141. 

trucks,  34. 

wood,  Hemmerling's  process  for  mak- 
ing, 143. making,  in  Germany,  142. 

to  make,  143. 

yarn,    Eklund's    experiments    with, 141. 

for  weaving  purposes,  141. 
Philip  the  Fair,  10. 

riant  at  American  Peat  Co.'s  Works, r.r>. 

Kilberry  Peat-coal  Works,  Athy,  Co. 
Kildare,  103. 
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Pliny  mentions  use  of  peat  as  fuel,  10. 
Presses.      (See   rcat  press,    Peat  com- 

•pressor. ) 
Poudrette,  149. 

works  in  Sweden,  1 49. 
Prescot  Moss,  Lancashire,  13. 
Pressing  moss  litter,  146. 
Pressure,  drying  by,  39. 
Prince   Edward   Islands,  peat  in  the, 15. 

Production  of  turf  in  Flanders,  10. 
Products  obtained  during  destructive 

distillation  of  peat,  143. 

Pulp,  Brin's  process  for  manufacturing 
paper,  140. 

Pyramids,  stacking  peat  in,  27. 

Quandal,  114. 
Quebec,  peat  in,  14. 

Radiatiox,  drying  by,  40. 
Reclamation  of  peat  bogs,  27.  . 
Red  bogs,  9. 
Retorts,  peat,  113. 

von  Heidenstan's,  120. 
Vilen's,  121. 

Robert's  system  of  manufactured  peat fuel,  44. 

Rodger's  furnace  for  carbonising  peat, 117. 

Rotary  hydro-eliminator,  103. 
Russia,  peat  in,  16. 

Samuelson  on  moss  litter,  147. 

Scheuchzer's  opinion  of  peat,  1. 
Schlickeysen's  system  of  manufactured 

peat  fuel,  46. 

peat  press,  81-84. 
Separator   for  poudrette   making,    La- 

vander's,  149. 
Sewage  purposes,  peat-mull  for,  148. 
Shannon,  Moss  of,  Ireland,  13. 

Siemens',   Sir    William,   preference  for 
peat  gas  for  furnaces,  126. 

method  of  moulding  peat,  46. 
system   of  manufactured   peat  fuel, 44. 

Simpson's  peat  dryer,  42. 
Slane,  American,  23. 

Dutch,  23. 
Irish,  23. 

Slight's  peat  compressor,  89. 
remarks  concerning  compressed  peat, 

96. 

Smelting  Martin  steel  in  Sweden,  peat 
gas  used  for,  133. 

Smoke,  drying  by,  40. 

Soetje    and   Raid's  peat-coking  oven, 120. 

Sol  way  Moss,  13. 
eruption  of,  7. 

South  America,  peat  in,  12. 
South  Lincolnshire,  peat  in,  12. 
Spade,  Dutch,  25. 
Specific  gravity  of  peat,  18. 

Spinning,  Geige's  process  of  j>roducing 
peat  fibres  for,  141. 

Squirrel  Creek,  peat  at,  15. 
Stacking  peat,  30. 

in  pyramids,  27. 
Stafsjo,  cost  of  manufactured  peat  at, 

72. Bog,  Sweden,  electrically  driven  peat 
plant  at  work  at,  69. 

Stair  grate  for  burning  peat,  125. 
Steel-making,  peat  fuel  for,  113. 
Step  grate  for  burning  peat,  125. 
Stone  turf,  9. 

Stone's  peat  compressor,  97. 
Suffolk,  peat  in,  12. 

Sugar  from  peat,  Borntrager's  process for  extracting,  147. 

Sullivan  and  Kane's  tests  of  destructive 
distillation  of  peat,  143. 

Surface,  clearing,  9. 

growing,  9. 
Sweden,  peat  in,  17. 
Synfin,  or  Syn  Fen,  Moor,  Derbyshire, 

12. 

Tanning  purposes,  peat  for,  149. 
Temperature.     (See  Calorific  power.) 

importance   of,    for  growth   of  peat 
bogs,  5. 

Test  of  Canadian  compressed  peat  fuel, 
128. 

of   peat   fuel    at    Horwich,    Lanes., 128. 

by  Prof.  Klasson,  126. 
of  three   samples  of  peat  from  the 

Falkland  Islands,  153. 
Testing  fuel,  conditions  for,  126. 
Tests  of  peat  fuel,  126. 
Textile  manufacture,  peat  fibres  adapted 

to,  142. 

peat,  141. Thames  Vallev,  peat  in  the  deposits  of the,  13. 
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Time  to  manufacture  moss  litter,  145. 

Todd's    experiments    with   compressed 
peat    compared    with    Vogrie 
coal,  135. 

peat  press,  88. 
Trucks,  peat,  34. 
Tufa,  10. 
Turba,  10. 
Turbse,  10. 
Turbagium,  10. 
Turbaria,  10. 
Turbo,  10. 
Turf,    Abbot    Ludolph    sanctions    the 

digging  of,  10. 
Ballinrobe,  26. 
bog,  10. 
Brown,  9. 

-coal      briquettes     for    gas-making, 
13S. 

cost  of  manufacturing,  35. 

drying  non-bituminous,  38. 
foot,  27. 
fuel,  advantages  possessed  by  using 

in  locomotives,  129. 
hand,  27. 
hollows,  growth  of  plants  in,  11. 
production  in  Flanders,  10. 
stone,  9. 
white,  9. 

United  States,  peat  in,  17. 
Use  of  peat  fuel  on  southern  section  of 

Bavarian  Railway,  128. 
gas  at  Motala  Steel  Works,  Sweden, 

134. 

for  steel  smelting,  133. 

Vena,  or  turf  bog,  10. 

Versmann's    system    of    manufactured 
peat  fuel,  55. 

Vilen's  peat-charring  retort,  120. 
Vincent,    Prof.    Camille,    on   air-dried 

peat,  152. Vislanda-Bolmen  Riilway,  test  of  peat 
fuel  on,  131. 

Von  Heidenstan's  peat-charring  retort, 119. 

Weaving,  peat  yarn  for,  141. 

Weber's  system    of  manufactured  peat 
fuel,  45. 

Weitzmann's  peat-cutting  machine,  32. White  turf,  9. 

Williams'  process  for  carbonising  peat, 118. 

Willoughby     D'Eresby's     peat     com- 
pressor, Lord,  93. 

"Wolf"    machine    for    making    moss 
litter,  145. 

further  improvements  in,  146. 

Haye  and  Etzhorn's,  146. 
Wood,  Hemmerling's  process  for  mak- 

ing peat,  143. 
peat,  142. to  make  peat,  143. 

"  Worne  out"  peat,  11. 

ZlEGLEli's    peat  -  carbonising    furnace, 122. 

Zohrab's  system  of  manufactured  peat fuel,  59. 

Zschorner's  process    for    making   peat 

paper,  139. 
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"Boys   COULD   NOT   HAVE   A   MORE   ALLURING   INTRODUCTION    to   scientific  pursuits 
than  these   charming-looking  volumes." — Letter  to   the    Publishers  from  the  Head- 
'jaiaster  of  one  of  our  great  Public  Schools. 

Handsome  Cloth,  7s.  6d.     Gilt,  for  Presentation,  8s.  6d. 

GPEfl-AlK  STUDIES  IJ1  BOTflflY: 
SKETCHES    OF    BRITISH    WILD    FLOWERS 

IN  THEIR  HOMES. 

By  R.    LLOYD    PBAEGER,   B.A.,   M.R.I.A. 
Sllustpated  by  Dpa wings  from  Nature  by  S.  Rosamond  Praeger, 

and  Photographs  by  R.  Welch. 
General  Contents. — A  Daisy-Starred  Pasture — Under  the  Hawthorns 

— By  the  River — Along  the  Shingle — A  Fragrant  Hedgerow — A  Connemara 
Bog — Where  the  Samphire  grows — A  Flowery  Meadow — Among  the  Corn 
(a  Study  in  Weeds) — In  the  Home  of  the  Alpines — A  City  Rubbish-Heap — 
'Glossary. 

"A  fresh  and  stimulating  book  .  .  .  should  take  a  high  place  .  .  .  The 
HUustrations  are  drawn  with  much  skill."— The  Times. 

"Beautifully  illustrated.  .  .  .  One  of  the  most  accurate  as  well  as 
INTERESTING  books  of  the  kind  we  have  seen." — Athenaeum. 

"Redolent  with  the  scent  of  woodland  and  meadow." — The  Standard. 

With   12  Full-Page  Illustrations  from   Photographs.     Cloth. 
Second  Edition,  Revised.      8s.    6d. 

OPEJl-AIK   STUDIES  IJ1  GEOLOGY : 
An  Introduction  to  Geology  Out-of-doors. 

By    GRENVILLE    A.    J.    COLE,    F.G.S.,    M.R.I.A., 
Professor  of  Geology  in  the  Royal  College  of  Science  for  Ireland, 

and  Examiner  in  the  University  of  London. 

General  Contents. — The  Materials  of  the  Earth — A  Mountain  Hollow 

— Down  the  Valley — Along  the  Shore — Across  the  Plains — Dead  Volcanoes 
—A  Granite  Highland— The  Annals  of  the  Earth— The  Surrey  Hills— The 
'¥olds  of  the  Mountains. 

"The  fascinating  ' Open-Air   Stodies '  of   Peof.   Oolk  give  the  subject  a  glow  of 
animation    .     .     .    cannot  fail  to  arouse  keen  interest  in  geology." — Geological  Magazine. 
"A  charming  book,  beautifully  illustrated."  —  Alhenxum. 

Beautifully  Illustrated.     With  a  Frontispiece  in  Colours,  and  Numerous 
Specially  Drawn  Plates  by  Charles  Whymper.     7s.  6d. 

OPEJl-fllH  STUDIES  I|l  BiHMIFE: 
SKETCHES  OF  BRITISH  BIRDS   IN  THEIR  HAUNTS. 

By    CHARLES    DIXON. 
The  Spacious  Air. — The  Open  Fields  and  Downs. — In  the  Hedgerows. — On 

Open  Heath  and  Moor. — On  the  Mountains. — Amongst  the  Evergreens. — 
Copse  and  Woodland. — By  Stream  and  Pool. — The  Sandy  Wastes  and  Mud- 

flats.— Sea-laved  Rocks. — Birds  of  the  Cities. — Index. 
"Enriched  with  excellent  illustrations.  A  welcome  addition  to  all  libraries." — West- 

■minster  Review. 
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Third  Edition,  Revised  and  Enlarged.    Large  Crown  8vo,  with  numerour- 
Illustrations.     3s.  6d. 

THE    FLOWERING    PLANT, 
WITH  A  SUPPLEMENTARY  CHAPTER  ON  FERNS  AND  MOSSES^ 

As    Illustrating    the    First    Principles    of    Botany. 

By  J.  R.  AINSWORTH  DAVIS,  MA.,  F.Z.S., 
Prof,  of  Bioloev,  University  College.  Aberystwyth ;  Examiner  in  Zoology, 

University  of  Aberdeen. 

"  It  would  be  hard  to  find  a  Text-book  which  would  better  guide  the  student  to  an  accurate 

knowledge  of  modern  discoveries  in  Botany.    .    .     .    The  scientific  accuracy  of  statement 

and  the  concise  exposition  of  first  principles  make  it  valuable  for  educational  purposes.     In 

the  chapter  on  the  Physiology  of  Flowers,  an  admirable  r£sumt,&Tzvm  from  Darwin,  Hermann 

Miiller,  Kerner,  and  Lubbock,  of  what  is  known  of  the  Fertilization  of  Flowers,  is  given." Journal  of  Botany. 

POPULAR  WORKS    ON  BOTANY  BY  MRS.   HUGHES-GIBB. 

With  Illustrations.    Crown  8vo.    Cloth.    2s.  6d 

HOW  PLANTS  LIVE  AND  WORK: 
A  Simple  Introduction  to  Real  Life  in  the  Plant-world,  Based  on  Lessons- originally  given  to  Country  Children. 

By    ELEANOR    HUGHES-GIBB. 

V  The  attention  of  all  interested  in  the  Scientific  Training  of  the  Young  is  requested  to  thiB- 

MLieHTFUlLY  fbesh  and  charming  iittle  book.  It  ought  to  be  m  the  hands  of  every  JH«.,ner- and  Teacher  throughout  the  land. 

"  The  child's  attention  is  first  secured,  and  then,  in  language  simple,  yet  scientifically 

accurate,  the  first  lessons  in  plant-life  are  set  before  it."— Natural  Science. 
"  In  every  way  well  calculated  to  make  the  study  of  Botany  atteactivb  to  the  young.  — 

Scotsman 

"With   Illustrations.     Crown   8vo.     Gilt,   2s.   6d. 

THE    MAKING    OF    A    DAISY ; 

"WHEAT    OUT    OF    LILIES ;" 

And  other  Studies  from  the   Plant  World'.. 

A  Popular  Introduction  to  Botany. 

By    ELEANOR     HUGHES-GIBB, 
Author  of  How  Plants  Live  and  Work. 

"  A  bright  little  introduction  to  the  study  of  Flowers."— Journal  of  Botany. 
"  The  book  will  afford  real  assistance  to  those  who  can  derive  pleasure  from  the  study  oi 

Nature  in  the  open.    .    .    .    The  literary  style  is  commendable."—  Knowledge. 
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Fourth    Edition,    Revised,    rvith   Numerous  Diagrams,    Examples,   and' 
Tables,  and  a  Chapter  on  Foundations.     In  Large  Svo.     Cloth.     \ds. 

THE  DESIGN  OF  STRUCTURES: 
A  Practical  Treatise  on  the  Building  of  Bridges,  Roofs,  &e. 

By    S.    ANGLIN,    C.  E., 
Master  of  Engineering,  Royal  University  of  Ireland,  late  Whitworth  Scholar,  &c. 

"  We  can   unhesitatingly   recommend  this  work  not  only  to  the  Student,  as  the   BKSTJ' 
Tbxt-Book   on   the   subject,    but   also   to   the   professional   engineer  as   an   kxchkdingli  ■ 
valuable  book  of  reference." — Mechanical  World. 

In  Large  Crown  Svo.     Handsome  Cloth.     With  201  Illustrations.     6s.  net. 
AN  INTRODUCTION  TO 

THE   DESIGN   OF  BEAMS, 
GIRDERS,  AND  COLUMNS 

IN  MACHINES  AND  STRUCTURES. 

"With  Examples  in  Graphic  Statics. 

By  WILLIAM  H.  ATHERTON,  M.Sc,  M.I.Mech.E. 
"A  very  useful  source  of  information.    ...    A  work  which  we  commend  very, 

highly."— Nature. 

Third    Edition,    Thoroughly    Revised.      Royal   Svo.       With   numerous. 
Illustrations  and  13  Lithographic  Plates.     Handsome  Cloth.     Price  30*. 

A    PRACTICAL    TREATISE     ON 

BRIDGE-CONSTRUCTION: 
Being  a  Text-Book  on  the  Construction  of  Bridges  in  Iron  and  Steel. 

FOR  THE  USE  OF  STUDENTS,  DRAUGHTSMEN,  AND  ENGINEERS. 

By   T.    CLAXTON     FIDLER,    M.Inst.  C.  E., 
Prof,  of  Engineering,  University  College,  Dundee. 

"The  new  edition  of  Mr.  Fidler's  work  will  again  occupy  the  same  conspicuous 
position  among  professional  text-books  and  treatises  as  has  been  accorded  to  its  pre- 

decessors.    Sound,  simple,  and  full." — The  Engineer. 

In  Medium  Svo.     Pp.  i-xv  +  248,  fully  Illustrated.     Price  \os.  6d.  net. 

CONSTRUCTIONAL  STEELWORK : 
Being  Notes  on  the  Practical  Aspect  and  the  Principles  of  Design,  together 

with  an  Account  of  the  Present  Methods  and  Tools  of  Manufacture. 

By   A.    W.    FARNSWORTH, 
Associate  Member  of  the  Institute  of  Mechanical  Engineers. 

"A  worthy  volume,  which  will  be  found  of  much  assistance.      .      .      .      A  book  •£.•■ 
particular  value." — Practical  Engineer. 
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ENGINEERING  AND  MECHANICS.  27 

In  Large  8vo.     Handsome  Cloth,  Gilt,  Uniform  with  Stability  of  Ship$ 
and  Steel  Ships  (p.  38).       With  3±  Folding  Plates  and  468 

Illustrations  in  the  Text.     30s.  net. 

The   Principles  and  Practice  of 

DOCK    ENGINEERING. 
By  BRYSSON  CUNNINGHAM. 

GENERAL    CONTENTS. 

Historical  and  Discursive.  —  Dock  Design. —  Constructive  Appliances  — 
Materials. — Dock  and  Quay  Walls. — Entrance  Passages  and  Locks. — 
Jetties,  Wharves,  and  Piers.  —  Dock  Gates  and  Caissons. — Transit  Sheds 
and  Warehouses. — Dock  Bridges. — Graving  and  Repairing  Docks. — 
Working  Equipment  of  Docks.  — Index. 

"  We  have  never  seen  a  more  profusely-illustrated  treatise.    It  is  a  most  important 
standard  work,  aud  should  be  in  the  hands  of  all  dock  and  harbour  engineers." — Steamship. 

"Will  be  of  the  greatest  service  to  the  expert  as  a  book  of  reference." — Engineer. 

In  Large  8vo.    With  Folding  Plates  and  Numerous  Illustrations.    16s.  net. 

A  COMPANION  VOLUME  TO  "DOCK  ENGINEERING." 

THE    PRINCIPLES   AND   PRACTICE    OF 

HARBOUR   ENGINEERING. 
By    'BRYSSON     CUNNINGHAM. 

Contents.  —  Introductory.  —  Harbour  Design.  —  Surveying,  Marine  and 
Submarine. — Piling. — Stone,  Natural  and  Artificial.—  Breakwater  Design. — 
Breakwater  Construction.  —  Pierheads,  Quays,  aud  Landing  Stages.  — 
Entrance  Channels. — Channel  Demarcation. — Index. 

"  The  best  and  most  complete  book  we  have  seen  on  the  subject." — Steamship. 
"This  is  a  standard  work    .    .    .    sure  to  prove  a  valuable  book  of  reference." — 

Shipping  World. 

In  Large  Crown  8vo.     Handsome  Cloth.     4s.  6d.  net. 

THE    THERMO-DYNAMIC    PRINCIPLES    OF 
ENGINE   DESIGN. 

By    LIONEL    M.    HO  BBS, 
Engineer-Lieutenant.  R.N. ;  Instructor  in  Applied  Mechanics  and  Marine  Engine 

Design  ut  the  Royai  Naval  College,  Greenwich. 

Contents.  —  Laws    and    Principles    of   Thermo-Dynamics.  —  Hot-Air 
Engines.— Gas  and  Oil  Engines.  —  Refrigerating  Machines.  —  Transmission 
of  Power  by  Compressed  Air.  — The  Steam  Engine.  —  Unresisted  Expansion 
and  Flow  through  Orifices.  —  Flow  of  Gases  along  Pipes.—  Steam  Injectors 
and  Ejectors. — Steam  Turbines. —Appendices. — Index. 

"Serves  its  purpose   admirably    .    .    .    should  prove  of  invaluable  service    .    .    .    well 
up-to-date."— Shipping  World. 

LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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In  Handsome  Cloth.    With  252  Illustrations.     15s.  net. 

THE  THEORY  OF  THE  STEAM  TURBINE. 
A  Treatise  on  the  Principles  of  Construction  of  the  Steam  Turbine, 

with  Historical  Notes  on  its  Development. 
By   ALEXANDER  JUDE. 

Contents —Fundamental.  — Historical  Notes  on  Turbines. — The  Velocity  of  Steam. — 
Types  of  Steam  Turbines. — Practical  Turbines. — The  Efficiency  of  Turbines,  Type  I. — 
Trajectory  of  the  Steam. — Efficiency  of  Turbines,  Types  II.,  III.  and  IV. — Turbine  Vanes. — 
Disc  and  Vane  Friction  in  Turbines. — Specific  Heat  of  Superheated  Steam. — Strength 
of  Rotating  Discs. — Governing  Steam  Turbines. — Steam  Consumption  of  Turbines. — The 
Whirling  of  Shafts.— Speed  of  Turbines. — Index. 

"  One  of  the  latest  text-books     .     .     .     also  one  of  the  best     .     .     .     there  is  absolutely 
no  padding." — Sir  William.  White  in  the  Times  Engineering  Supplement. 

In  Large  Crown  8vo.     Handsome  Cloth.     With  131  Illustrations.    6s.  net. 

LECTURES  ON  THE  MARINE  STEAM  TURBINE. 
By  Prop.  J.  HARVARD  BILES,  M.Inst.N.A., 

Professor  of  Naval  Architecture  in  the  University  of  Glasgow. 

"This  is  the  best  popular  work  on  the  marine  steam  turbine  which  has  yet  appeared."— 
Steamship.    

Works  by  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Meeh.E.,  &e. 

FOURTH  Edition,   Revised  and  Enlarged.     With  additional  Illustrations. 
Large  8vo,  Handsome  Cloth.     25s.  net. 

A    TEXT-BOOK    ON 

GAS,  OIL,  AND  AIR  ENGINES. 
By  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Mech.E. 

Contents. — Part  I. — Gas  Engines  :  General  Description  of  Action  and  Parts. — 
Heat  Cycles  and  Classification  of  Gas  Engines. — History  of  the  Gas  Engine. — The 
Atkinson,  Griffin,  and  Stockport  Engines. — The  Otto  Gas  Engine. — Modern  British  Gas 
Engines. — Modern  French  Gas  Engines. — German  Gas  Engines. — Gas  Production  for 
Motive  Power. — Utilisation  of  Blast-furnace  and  Coke-oven  Gases  for  Power. — The  Theory 
ofthe  Gas  Engine. — Chemical  Composition  of  Gas  in  an  Engine  Cylinder. — Utilisation  of 
Heat  in  a  Gas  Engine. — Explosion  and  Combustion  in  a  Gas  Engine. — Part  II. — 
Petroleum  Engines:  The  Discovery,  Utilisation,  and  Properties  of  Oil.— Method  of 
Treating  Oil. — Carburators. — Early  Oil  Engines. — Practical  Application  of  Gas  and  Oil 
Engines. — Part  III. — Air  Engines. — Apprndichs. — Index. 

''The  best  book  now  published  on  Gas,  Oil,  and  Air  Engines." — Engineer. 

In  Quarto,  Handsome  Cloth.     With  Numerous  Plates.     25s. 

THE  HEAT  EFFICIENCY  OF  STEAM  BOILERS 
(LAND,    MARINE,    AND    LOCOMOTIVE). 

By   BRYAN   DONKIN,   M.Inst.C.E. 
General  Contents. — Classification  of  Different  Types  of  Boilers. — 425  Experiments  on 

English  and  Foreign  Boilers  with  their  Heat  Efficiencies  shown  in  Fifty  Tables. — Fire 
Grates  of  Various  Types. — Mechanical  Stokers.— Combustion  of  Fuel  in  Boilers. — Trans- 

mission of  Heat  through  Boiler  Plates,  and  their  Temperature. —  Feed  Water  Heaters, 
Superheaters,  Feed  Pumps,  &c. — Smoke  and  its  Prevention. — Instruments  used  in  Testing 
Boilers. — Marine  and  Locomotive  Boilers. — Fuel  Testing  Stations. — Discussion  of  the  Trials 
and  Conclusions.  —  On  the  Choice  of  a  Boiler,  and  Testing  of  Land,  Marine,  and  Locomotive 
Boilers. — Appendices. — Bibliography. — Index. 

"  Probably  the  most  exhaustive  resume  that  has  ever  been  collected.  A  pbaotioAi, 
B'  >ok  by  a  thoroughly  practical  man." — Iron  and  Coal  Trades  Review. 
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Fourth  Edition,  Revised.     Pocket-Size,  Leather,  12s.  6d. 

BOILERS,  MARINE  AND  LAND: 
THEIR  CONSTRUCTION  AND  STRENGTH. 

A  Handbook  of  Rules,  Formula,  Tables,  &c,  relative  to  Materials, 
Scantlings,  and  Pressures,  Safety  Valves,  Springs, 

Fittings  and  Mountings,  &o. 

FOR  THE  USE  OF  ENGINEERS,  SURVEYORS,  BOILER-MAKERS, 
AND  STEAM  USERS. 

By  T.   W.    TRAILL,    M.  Inst.  0.  E.,    F.  E.  R.  N., 
Late  Engineer  8urveyor-in-Chief  to  the  Board  of  Trade. 

"  Contains  an  Enormous  Quantity  op  Information  arrranged  in  a  very  convenient  form.  .  . 
A  most  useful  volume    .    .    .    supplying  information  to  be  had  nowhere  else."—  The  Engineer. 

Fifth  Edition.      Large   Crown  8vo.      With   numerous 
Illustrations.    6s.  net. 

ENGINE-ROOM     PRACTICE : 
A  Handbook  for  Engineers  and  Officers  in  the  Royal  Navy  and  Mercantile 

Marine,  including  the  Management  of  the  Main  and  Auxiliary 
Engines  on  Board  Ship. 

By  JOHN  G.  LIVERSIDGE,  R.N.,  A.M.I.C.E. 
Contents.— General  Description  of  Marine  Machinery. — The  Conditions  of  Service  and 

Duties  of  Engineers  of  the  Royal  Navy. — Entry  and  Conditions  of  Service  of  Engineers  of 
the  Leading  S.S.  Companies. — Raising  Steam  —Duties  of  a  Steaming  Watch  on  Engines 
and  Boilers. — Shutting  off  Steam.— Harbour  Duties  and  Watches.— Adjustments  and 
Repairs  of  Engines.— Preservation  and  Repairs  of  "Tank"  Boilers.— The  Hnll  and  its 
Fittings. — Cleaning  and  Painting  Machinery. — Reciprocating  Pumps,  Feed  Heaters,  and 
Automatic  Feed  -  Water  Regulators.  —  Evaporators.  —  Steam  Boats.  —  Electric  Light 
Machinery. — Hydraulic  Machinery.— Air-Compressing  Pumps.— Refrigerating  Machines, 
—Machinery  of  Destroyers.— The  Management  of  Water-Tube  Boilers.— Regulations  for 
Entry  of  Assistant  Engineers,  R.N. —Questions  given  in  Examinations  for  Promotion  of 
Engineers.  R.N.— Regulations  respecting  Board  of  Trade  Examinations  for  Engineers,  &c 

"This  veet  useful  book.  .  .  .  Illustrations  are  of  geeat  importance  in  a  work 
of  thiB  kind,  and  it  is  satisfactory  to  find  that  special  attention  has  been  given  in  this 
-respect." — Engineers'  Gazette. 

Fifth  Edition,  Thoroughly  Revised  and  Greatly  Enlarged. 
With  Numerous  Illustrations.     Price  10s.  6d. 

VALVES    AND    VALVE -GEARING  i 
A  Practical  Text-booh  for  the  use  of  Engineers,  Draughtsmen,  and  Students. 

By  CHARLES   HURST,   Practical  Draughtsman. 
Part  I.— Steam  Engine  Valves. 
Part  II.— Gas    Engine    Valves    and 

Gears. 

Part  III.— Air  Compressor  Valves  and Gearing. 

Part  IV.— Pump  Valves. 

Mr.  Hurst's  valves  and  valve-gearing  will  prove  a  very  valuable  aid,  and  tend  to  the 
production  of  Engines  of  scientific  design  and  economical  working.  .  .  .  Will  be  largely 
sought  after  by  Students  and  Designers." — Marine  Engineer. 

"As  a  practical  treatise  on  the  subject,  the  book  stands  without  a  rival."—  Mechanical World. 

Hints    on    Steam    Engine    Design   and   Construction.    By  Charles 

Hurst,  "Author  of  Valves  and  Valve  Gearing."    Second   Edition, 
Revised.      In  Paper  Boards,  8vo.,  Cloth  Back.      Illustrated.     Price 
Is.  6d.   net. 

Contents.— I.   Steam  Pipes.— II.  Valves.— III.  Cylinders.— IV.   Air   Pumps    and  Con- 
densers.—V.  Motion   Work.— VI.  Crank  Shafts  and  Pedestals.— VII.  Valve  Gear.— VIII. 

Lubrication.— IX.  Miscellaneous  Details  —Index. 

"A  handy  volume  which  every  practical  young  engineer  should  possess." — The  Model ■  ■Engineer. 

tONDOM :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET.  STRAND. 
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Second  Edition,  Revised.      With  numerous  Plates  reduced  from 

Working  Drawings  and  280  Illustrations  in  the  Text.      21s. 

A      MANUAL     OF 

LOCOMOTIVE    ENGINEERING* 
A  Practical  Text-Book  for  the  Use  of  Engine  Builders, 

Designers  and  Draughtsmen,  Railway 
Engineers,  and  Students. 

By  WILLIAM  FRANK  PETTIGREW,  M.Inst.C.E. 
With  a  Section  on  American  and  Continental  Engines. 

By   ALBERT   F.    RAVENSHEAR,    B.Sc, 
Of  His  Majesty's  Patent  Office. 

Contents,  —  Historical  Introduction,  1763-1863.  — Modern  Locomotives:  Simple,— 
Modern  Locomotives:  Compound.  -  Primary  Consideration  in  Locomotive  Design. — 
Cylinders,  Steam  Chests,  and  Stuffing  Boxes.— Pistons,  Piston  Rods,  Crossheads,  and' 
Slide  Bars. — Connecting  and  Coupling  Rods. — Wheels  and  Axles,  Axle  Boxes,  Hornblocks, 
and  Bearing  Springs. — Balancing. — Valve  Gear. — Slide  Valves  and  Valve  Gear  Details. — 
Framing,  Bogies  and  Axle  Trucks,  Radial  Axle  Boxes.— Boilers.— i-mokebox,  Blast  Pipe, 
Firebox  Fittings. — Boiler  Mountings— Tenders.- Railway  Brakes  —  Lubrication.— Con- 

sumption of  Fuel,  Evaporation  and  Engine  Efficiency. — American  Locomotives. — Con- 
tinental Locomotives. — Repairs,  Running,  Inspection,  and  Renewals. — Three  Appendices. —Index. 

"The  work  contains  all  that  can  be  learnt  from  a  book  upon  such  a  subject,  _  It 
will  at  once  rank  as  the  standard  woek  upon  this  important  subject."— Railway  Magazine. 

In  Large  8vo.     Fully  Illustrated.     Ss.  6d.  net. 

LOCOMOTIVE  COMPOUNDING  AND  SUPERHEATING. 
By    J.    F.    GAIRNS. 

Contents.— Introductory.— Compounding  and  Superheating  for  Locomotives. — A 
Classification  of  Compound  Systems  for  Locomotives.— The  History  and  Development  of 
the  Compound  Locomotive.  —  Two-Cylinder  Non-Automatic  Systems. —Two-Cylinder 
Automatic  Systems.— Other  Two-Cylinder  Systems.— Three-Cylinder  Systems.— Four- 
Cylinder  Tandem  Systems.— Four-Cylinder  Two-Crank  Systems  (other  than  Tandem).— 
Four-Cylinder  Balanced  Systems.— Four-Cylinder  Divided  and  Balanced  Systems.— 
Articulated  Compound  Engines. — Triple-Expansion  Locomotives.— Compound  Rack 
Locomotives.— Concluding  Remarks  Concerning  Compound  Locomotives.— The  Use  of 
Superheated  Steam  for  Locomotives. — Index. 

"A  welcome  addition  to  the  library  of  the  railway  engineer."—  Engineering  Times. 

In  Large  8vo.     Handsome  Cloth.      With  Plates  and  Illustrations.     16s. 

jl.ig:o:t      railways 
AT  HOME  AND  ABROAD. 

By   WILLIAM    HENRY   COLE,    M.Inst.C.E., 
Late  Deputy-Manager,  North-Western  Railway,  India, 

Contents.—  Discussion  of  the  Term  "Light  Railways."— English  Railways, 
Rates,  and  Farmers. —  Light  Railways  in  Belgium,  France,  Italy,  other 
European  Countries,  America  and  the  Colonies,  India,  Ireland.  — Road  Trans- 

port as  an  alternative.— The  Light  Railways  Act  18%.— The  Question  off 
Gauge. — Construction  and  Working. — Locomotives  and  Rolling-Stock.— Lighfe 
Railways  in  England,  Scotland,  and  Wales. — Appendices  and  Index. 

"  Will  remain,  for  some  time  yet  a  Standard  Work  in  everything  relating  to  Light 
Kail  ways." — Engineer. 

"The  whole  subject  is  exhaustively  and  practically  considered.  The  work  can  be 
cordially  recommended  as  indispensable  to  those  whose  duty  it  is  to  become  acquainted 
with  one  of  the  prime  necessities  of  the  immediate  future." — Railway  Official  Gazette   

CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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In  Crown  Svo.     Handsome  Cloth.     Fully  Illustrated.     6s.  net. 

PRACTICAL  CALCULATIONS  FOR  ENGINEERS. 
By     CHARLES     E.     LARARD, 

A.M.Inst. C.E.,  M.I.Mech.E.,  Wh.Exh., 
Head  of  the  Mechanical  Engineering  Department  at  the  Northampton  Institute,  London,  E.C. 

And    H.    A.    GOLDING,    A.M.I.Mech.E. 

Contents.— Section  I.— Contracted  Methods  of  Calculation.— Technical  Mensura- 
tion—Practical Calculation  by  Logarithms.— The  Slide  Rule  and  its  Applications.— 

Squared  Paper  and  its  Uses.  Section  II.— Pulleys  and  Wheels  in  Train.— Speed  Katios 
and  Practical  Examples.— Principle  of  Moments  Applied  to  Practical  Problems.— Work 
and  Power.— Energy  and  Speed  Fluctuations.— Transmission  of  Work  through  Machines. 
—Friction  and  Efficiency.— Transmission  of  Power.— Shafting.— Motion  on  a  Circle.— 
Momentum,  Acceleration,  and  Force  Action.  Section  III.— Temperature  Scales.— Units 
of  Heat.— Specific  Heat.— Heat  and  Work.— Heat  Value  of  Fuels.— Heat  Losses  in  Engine 
and  Boiler  Plant.— Properties  of  Steam.— Moisture  and  Dryness  Fraction.— Steam  and 
Fuel  Calculations.— Boiler  Efficiency.— Size  of  Boiler.— Engine  Calculations.— Power, 
Indicated  and  Brake.— Calculations  for  Dimensions.— Steam  Consumption  and  Willans 
Law.— Efficiencies,  Comparative  Costs  of  Power  Production.— Commercial  Efficiency. 
Section  IV.— The  Commercial  side  of  Engineering.— Calculation  of  Weights.— Division 
of  Costs,  Material  and  Labour,  Shop  Charges  and  Establishment  Charges.— Estimates.— 
Profit.— Use  of  Squared  Paper  in  the  Estimating  Department  and  to  the  General 
Management. 

"Exactly  what  it  should  be  in  order  to  make  it  useful  to  students  and  practitioners  of 
engineering." — Manchester  Guardian. 

Sixth  Edition.     Folio,  strongly  half-bound,  2Js. 

TRAVERSE      TABLES: 
Computed  to  Four  Places  of  Decimals  for  every  Minute  of  Angle 

up  to  100  of  Distance. 
For  the  Use  of  Surveyors  and  Engineers. 

By    RICHARD    LLOYD    GURDEN, 
Authorised  Surveyor  for  the  Governments  of  New  South  Wales  ana  Victoria. 

*#*  Published  with  the  Concurrence  of  the  Surveyors- General  for  New  South Wales  and  Victoria. 

"Those  who  have  experience  m  exact  Survby-work  will  best  know  how  to  appreciate 
the  enormous  amount  of  labour  represented  by  this  valuable  book.  The  computations 
enable  the  user  to  ascertain  the  sines  and  cosines  for  a  distance  of  twelve  miles  to  within 
half  an  inch,  and  this  by  reference  to  but  One  Table,  in  place  ot  the  usual  Fifteen 
minute  computations  required.  This  alone  is  evidence  of  the  assistance  which  the  Tables 
ensure  to  every  user,  and  as  every  Surveyor  in  active  practice  has  felt  the  want  of  such 
assistance    few    knowing    of    their     publication    will    remain    without    them." — Engineer 

Strongly  Bound  in  Super  Royal  Svo.      Cloth  Boards.      7s.  6d.  net. 

For  Calculating  Wages  on  the  Bonus  or  Premium  Systems. 
For  Engineering,   Technical  and  Allied  Trades. 

By    HENRY    A.    GOLDING,    A.M.I.Mech.E., 
Technical  Assistant  to  Messrs.  Bryan  Donkin  mid  Clench,  Ltd.,  and  Assistant  Lecturer 

in  Mechanical  Engineering  at  the  Northampton  Institute.  London,  E.C. 

"Cannot  fail  to  prove  practically  serviceable  to  those  for  whom  they  have  been 
designed." — Scotsman. 

LONDON:  CHARLES  GRIFF  IN  &  CO.,  LIMITED.  EXETER  STREET,  STRAND, 
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Second  Edition.     Large  8vo,  Handsome  Cloth.     With 
Illustrations,  Tables,  &c.     21s.  net. 

Lubrication  &  Lubricants: 
A  Treatise  on  the  Theory  and  Practice  of  Lubrication,  and  on  the 

Nature,  Properties,  and  Testing  of  Lubricants. 
BY  AND 

LEONARD  ARCHBUTT,  F.I.C.,  F.C.S.,  R.  M.  DEELET,  M.I.Mech.E.,  F.G.S. 
Chemist  to  the  Mid.  Ry.  Co.  Chief  Loco.  Super.,  Mid.  Ry.Co. 

Contents.— I.  Friction  of  Solids.— II.  Liquid  Friction  or  Viscosity,  and  Plastic 
Friction.— III.  Superficial  Tension.— IV.  The  Theory  of  Lubrication.— V.  Lubricants, 
their  Sources,  Preparation,  and  Properties.— VI.  Physical  Properties  and  Methods  of 
Examination  of  Lubricants.— VII.  Chemical  Properties  and  Methods  of  Examination 
of  Lubricants.— VIII.  The  Systematic  Testing  of  Lubricants  by  Physical  and  Chemical 
Methods.— IX.  The  Mechanical  Testing  of  Lubricants.— X.  The  Design  and  Lubrication 
of  Bearings.— XI.  The  Lubrication  of  Machinery.— Index. 

"Contains  practically  ALL  THAT  is  known  on  the  subject.  Deserves  the  careful 
,  attention  of  all  Engineers."—  Railway  Official  Gazette. 

Fourth  Edition.      Very  fully  Illustrated.     Cloth,  4s.  6d. 

STEAM  ~  BOILERS: 
THEIR    DEFECTS,    MANAGEMENT,    AND    CONSTRUCTION, 

By    K    D.    MUNKO, 
Chief  Engineer  of  the  Scottish  Boiler  Insurance  and  Engine  Inspection  Company, 

"  A  valuable  companion  for  workmen  and  engineers  engaged  about  Steam  Boilers,  ought 
40  be  carefully  studied,  and  always  at  hand." — Coll.  Guardian. 

By  the  same  Author. 

KITCHEN    BOILER    EXPLOSIONS:    Why 
they  Occur,  and  How  to  Prevent  their  Occurrence.    A  Practical  Handbook 

based  on  Actual  Experiment.      With  Diagram  and  Coloured  Plate.     3s. 

In    Croivn  %vo,    Cloth.     Fully  Illustrated.     $s.   net. 

EMERY    GRINDING    MACHINERY. 
A  Text-Book  of  Workshop  Practice  in  General  Tool  Grinding,  and  the 

Design,  Construction,  and  Application  of  the  Machines  Employed. 

By  R.  B.  HODGSON,  A.M. Inst. Mech.E. 
' '  Eminently  practical     .     .     .     cannot  fail  to  attract  the  notice  of  the  users  of  this  class  of 

machinery,  and  to  meet  with  careful  perusal."— Chem.  Trade  Journal. 

Fifth   Edition.     In  Two  Parts,  Published  Separately. 
A    TEXTBOOK    OF 

Engineering  Drawing  and  Design. 
By  SIDNEY  H.  WELLS,  Wh.Sc,  A.M.I.C.E.,  A.M.I.Mech.E. 

Vol.  I. — Practical  Geometry,  Plane,  and  Solid.     4s.  6d. 
Vol.  II. — Machine  and  Engine  Drawing  and  Design.    4s.  6d. 

With  many  Illustrations,   specially  prepared  for  the   Work,  and  numerous 
Examples,  for  the  Use  of  Students  in  Technical  Schools  and  Colleges. 
"A  capital  text-book,  arranged  on  an  excellent  system,  calculated  to  give  an  intelligent 

'grasp  of  the  subject,  and  not  the  mere  faculty  of  mechanical  copying.  .  .  .  Mr.  Wells  shown 
flow  to  make  completb  working-drawings,  discussing  fully  each  step  in  the  design."— Electrical Review 
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In  Three  Parts.    Crown  8vo,  Handsome  Cloth.    Very  Fully  Illustrated. 

MOTOR-CAR  MECHANISM  AND  MANAGEMENT. 
By   W.   POYNTER   ADAMS,  M.Inst.E.E. 

PART  I.— THE  PETROL  GAR.     5s.  net. 
Second  Edition.     With  important  new  Appendix,  illustrating  and  defining  parts 

of  actual  cars  in  use. 

Contents. — Section  I. — The  Mechanism  of  the  Petrol  Car. — The  Engine. — 
The  Engine  Accessories.— Electrical  Ignition  and  Accessories. — Multiple  Cylinder  Engines. 
— The  Petrol. — The  Chassis  and  Driving  Gear. — Section  II. — The  Management  of  the 
Petrol  Car. — The  Engine. — The  Engine  Accessories.— Electrical  Ignition. — The  Chassis 
and  Driving  Gear. — General  Management. — Aipendix. — Glossary. — Index. 

"  Should  be  carefully  studied  by  those  who  have  anything  to  do  with  motors." — Au/o- 
mobile  and  Carriage  Builders'  Journal. 

PART  II.— ELECTRICAL  AND  PETROL  ELECTRICAL 
MOTOR    CARS.  [Ready  Shortly. 

PART   III.— THE   STEAM   CAR.       [In  Preparation. 

In  Large  8vo.     Handsome  Cloth.     Very  Fully  Illustrated.     18s.  net. 

A     MANUAL     OF 

PETROL  MOTORS  AND   MOTOR-CARS. 
Comprising  the  Designing,  Construction,  and  Working  of  Petrol  Motors. 

By    F.    STRICKLAND. 
General  Contents.— Part  I. :  Engines.— Historical.— Power  Required.— General 

Arrangement  of  Engines.— Ignition. —Carburettors. —  Cylinders,  Pistons,  Valves,  Ac- 
Crank  Shafts,  Crank  Chambers,  Cams,  Runners,  Guides,  <Sc. —Pumps. —  Flywheels. — 
Pipe  Arrangements.— Silencers.— Engine  Control,  Balancing.— Motor  Cycle  Engines. — 
Marine  Motors.— Two-Cycle  Motors.— Paraffin  Carburettors.— Gas  Producers.  Part 
II.:  CARS.— General  Arrangements. —Clutches.  —  Transmission.  — Differential  Gears.— 
Universal  Joints. — Axles.  —  Springs.  —  Radius  Rods.  —  Brakes.  —  Wheels.  —  Frames.  — 
Steering  Gear.  —  Radiator.  —  Steps,  Mudguards,  Bonnets,  &c. —  Lubrication.  —  Ball 
Bearings. — Bodies.— Factors  of  Safety.— Calculations  of  Stresses.— Special  Change  Speed 
Gears. — Special  Cars. — Commercial  Vehicles. — Racing  Cars.— Index. 

"Thoroughly  practical  and  scientific.  .  .  .  We  have  pleasure  in  recommending  it  to  all." — Mechanical  Engineer.    

In  Large  8vo.     Cloth.     Fully  Illustrated.     10s.  6d.  net. 

THE    PROBLEM    OF    FLIGHT. 
By    HERBERT    CHATLEY,    B.Sc.(Eng.),    London, 

Lecturer  in  Applied  Mechanics.  Portsmouth  Technical  Institute. 

Contents.— The  Problem  of  Flight.  — The  Helix. —  The  Aeroplane.  —  The  Aviplane.— 
Dirigible  Baloons.— Form  and  Fittings  of  the  Airship.— Appendices  (The  Possibility  of 
Flight,  Weight,  A  Flexible  Wing,  Theory  of  Balance,  Bibliography). — Index. 

"  An  epitome  of  the  knowledse  available  on  the  subject."— Scotsman. 

In  Crown  8vo.      Handsome  Cloth.     With  105  Illustrations.     5s.  net. 

MECHANICAL    ENGINEERING 
FOR     BEGINNERS. 

By    R.    S.    M'LAREN. 

Contents.— Materials.— Bolts  and  Nuts,  Studs,  Set  Screws.— Boilers.— Steam  Raising 
Accessories.— Steam  Pipes  and  Valves.— The  Steam  Engine.— Power  Transmission.— 
Condensing  Plant.— The  Steam  Turbine.— Electricity.—  Hydraulic  Machinery.— Gas  and 
Oil  Engines.— Strength  of  Beams,  and  Useful  Information.— Index. 

"The  best  of  its  kind  we  have  seen,  and  should  be  in  the  hands  of  every  apprentice." — Steamnhip. 

10ND0N:  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXtTER  STREET,  STRANR 
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WORKS     BY 

ANDREW  JAMIESON,  M.Inst.C.E.,  M.I.E.E.,  F.R.S.E., 
Formerly  Professor  of  Electrical  Engineering,  The  Glas.  and  IV.  of  Scot.  Tech.  Coll. 

PROFESSOR  JAMIESON'S  ADVANCED  TEXT-BOOKS. 
In  Large  Crown  &vo.     Fully  Illustrated. 

STEAM  AND  STEAM-ENGINES,  INCLUDING  TURBINES 
AND  BOILERS.     For  the  Use  of  Engineers  and  for  Students  preparing 
for  Examinations.     With  800  pp.,  over  400  Illustrations,  11  Plates,  many 
B.  of  E.,  C.  and  G.,  Questions  and  Answers,  and  all  Inst.  C.E.  Exams, 
on  Theory  of  Heat  Engines.     Fifteenth  Edition,  Revised.     10s.  6d. 

'*  The  Best  Book  yet  published  for  the  use  of  Students."— Engineer. 

APPLIED  MECHANICS  &  MECHANICAL  ENGINEERING. 
Including   All    the    Inst.    C.E.     Exams,    in    (1)    Applied    Mechanics; 

•      (2)   Strength   and   Elasticity  of  Materials ;    (3a)  Theory  of  Structures  ; 
(ii)  Theory  of  Machines;  Hydraulics.    AlsoB.ofE.;  C.  and  G.  Questions. 

Vol.    I. — Comprising    568   pages,    300   Illustrations,   and   Questions : 
Part  I.,  The  Principle  of  Work  and  its  Applications;  Part  II.:  Friction, 

Lubrication  of  Bearings,  &c. ;  Different  kinds  of  Gearing  and  their  Appli- 
cations to  Workshop  Tools,  &c.     Sixth  Edition. 

"  Fully   maintains  the  reputation  of  the  Author." — Pract.  Engineer. 

Vol.  II.— Comprising  Parts  III.  to  VI.,  with  over  800  pages,  371  Illus- 
trations ;  Motion  and  Energy,  Theory  of  Structures  or  Graphic  Statics ; 

Strength    and    Elasticity    of    Materials  ;     Hydraulics    and    Hydraulic 
Machinery.     Fifth  Edition.     12s.  6d. 
"Well  and  lucidly  written." — Tlie  Engineer. 

***  Each  oftlie  above  volumes  is  complete  in  itself,  and  sold  separately. 

PROFESSOR  JAMIESON'S  INTRODUCTORY  MANUALS 
Crown  Svo.      With  Illustrations  and  Examination  Papers. 

STEAM    AND    THE    STEAM-ENGINE    (Elementary 
Manual  of).     For  First-Year  Students,  forming  an  Introduction  to  the 

Author's  larger  Work.    Eleventh  Edition,  Revised  and  Enlarged.  3/6. 
"  Should  be  in  the  hands  of  every  engineering  apprentice." — Practical  Engineer. 

MAGNETISM  AND  ELECTRICITY  (Practical  Elementary 
Manual  of).    For  First- Year  Students.    With  Stud.  Inst.C.  E.  and  B.  of  E. 
Exam.  Questions.     Seventh  Edition,  Revised  and  Enlarged.     3/6. 

"  A  thoroughly  trustworthy  Text-book.     Practical  and  clear." — Nature. 

APPLIED     MECHANICS    (Elementary    Manual   of). 
For  First-Year  Students.     With  B.  of  E.,  C.  and  G. ;  and  Stud.  Inst.  C.E. 
Questions.     Eighth  Edition,  Revised  and  Greatly  Enlarged.     3/6. 

"  'Che  work  has  very  high  qualities,  which   may  be  condensed  into  the  one  word 
'  clear.'  " — Science  and  Art. 

A  POCKET-BOOK  of  ELECTRICAL  RULES  and  TABLES. 
For  the  Use  of  Electricians  and  Engineers.  By  John  Munro,  C.E., 
and  Prof.  Jamieson.  Pocket  Size.  Leather,  8s.  6d.  Eighteenth 

Edition.   "  [See  p.  49  General  Catalogue. 
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WORKS  BY  W.  J.  MACQUORN  RANKINE,  LL.D.,  F.R.S. 
Thoroughly  Revised  by  W.  J.  MILLAR,  C.E. 

A   MANUAL   OF  APPLIED   MECHANICS  :   Comprising  the 
Principles  of  Statics  and  Cinematics,  and  Theory  of  Structures, 
Mechanism,  and  Machines.  With  Numerous  Diagrams.  Crown  8vo, 
Cloth.     Seventeenth  Edition.     12s.  6d. 

A  MANUAL  OF  CIVIL  ENGINEERING :  Comprising  Engin- 
eering  Surveys,  Earthwork,  Foundations,  Masonry,  Carpentry,  Metal 
Work,  Roads,  Railways,  Canals,  Rivers,  Waterworks,  Harbours,  &c. 
With  Numerous  Tables  and  Illustrations.  Crown  8vo,  Cloth. 
Twenty-Third  Edition.     16s. 

A   MANUAL  OF   MACHINERY   AND    MILL  WORK  :    Com- 
prising  the  Geometry,  Motions,  Work,  Strength,  Construction,  and 
Objects  of  Machines,  &c.  With  nearly  300  Illustrations.  Crown 
8vo,  Cloth.     Seventh  Edition.     12s.  6d. 

A    MANUAL     OF    THE    STEAM-ENGINE    AND    OTHER 
PRIME  MOVERS.  With  a  Section  on  Gas,  Oil,  and  Air 
Engines,  by  Bryan  Donkin,  M.Inst.C.E.  With  Folding  Plates 
and  Numerous  Illustrations.  Crown  8vo,  Cloth.  Seventeenth 
Edition.     12s.  6d. 

USEFUL  RULES  AND  TABLES :  For  Architects,  Builders, 
Engineers,  Founders,  Mechanics,  Shipbuilders,  Surveyors,  &c.  With 
Appendix  for  the  use  of  Electrical  Engineer?.  By  Professor 
Jamieson,  M.Inst. C.E.,  M.I. E.E.     Seventh  Edition.     10s.  6cL 

A  MECHANICAL  TEXT -BOOK:  A  Practical  and  Simple 
Introduction  to  the  Study  of  Mechanics.  By  Professor  Rankine 
and  E.  F.  Bamber,  C.E.  With  Numerous  Illustrations.  Crown 
8vo,  Cloth.     Fifth  Edition.     9s. 

*,*  The  "  Mechanical  Text-Book  "   was  designed  by  Professor  Rankine  as  an  Intbo- 
ddction  to  the  above  Series  of  Manuals. 

MISCELLANEOUS  SCIENTIFIC  PAPERS.    Part  I.  Tempera- 
ture,    Elasticity,    and   Expansion    of    Vapours,  Liquids,    and   Solids. 
Part  II.  Energy  and   its   Transformations.     Part   III.   Wave-Forms, 
Propulsion  of  Vessels,  &o.     With  Memoir  by  Professor  Tait,  M.A. 
With   fine   Portrait   on   Steel,    Plates,    and   Diagrams.      Royal   8vo 
Cloth.     31s.  6d. 

"  No  more  enduring  Memorial  of  Professor  Rankine  could  be  devised  than  the  publica- 
tion of  these  papers  in  an  accessible  form.  .  .  .  The  Collection  is  most  valuable  or 

account  of  the  nature  of  his  discoveries,  and  the  beauty  and  completeness  of  his  analysis. " — Architect. 
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Third  Edition,   Thoroughly  Revised  and  Enlarged.      With  60  Plates  and: 
Numerous  Illustrations.     Handsome  Cloth.     34s. 

HYDRAULIC   POWER 
AND 

HYDRAULIC   MACHINERY. 
BY 

HENRY    ROBINSON,    M.    Inst.   C.E.,   F.G.S., 
FELLOW   OF   KING'S   COLLEGE,    LONDON  ;    PROF.    EMERITUS   OF   CIVIL   ENGINEERING, 

KINGS  COLLEGE,    ETC.,   ETC. 

Contents  — Discharge  through  Orifices. — Flow  of  Water  through  Pipes.— Accumulators, 
—Presses  and  Lifts. — Hoists. — Rams. — Hydraulic  Engines. — Pumping  Engines.— Capstans* 
—  Traversers.  —  Jacks. — Weighing  Machines.  — Riveters  and  Shop  Tools.  —  Punching, 
Shearing,  and  Flanging  Machines. — Cranes.  —  Coal  Discharging  Machines. —  Drills  and. 
Cutters.— Pile  Drivers,  Excavators,  &c— Hydraulic  Machinery  applied  to  Bridges,  Dock. 
Gates,  Wheels  and  Turbines.— Shields.  —  Various  Systems  and  Power  Installations  — 
Meters,  &c— Index. 

"The  standard  work  on  the  application  ot  water  power." — Cassiers  Magazine. 

Second  Edition,  Greatly  Enlarged.      With  Frontispiece,  several 
Plates,  and  over  250  Illustrations.     21s.  net. 

THE  PRINCIPLES  AND  CONSTRUCTION  OF 

PUMPING  MACHINERY 
(STEAM   AND  WATER   PRESSURE). 

With  Practical  Illustrations  of  Engines  and  Pumps  applied  to  Mining,. 

Town  Water  Supply,  Drainage  of  Lands,  &c,  also  Economy 

and  Efficiency  Trials  of  Pumping  Machinery. 

By    HENRY    DAYEY, 

Member  of  the  Institution  of  Civil  Engineers,  Member  of  the  Institution  of 
Mechanical  Engineers,  F.G.S.,  &c. 

Contents  —Early  History  of  Pumping  Engines— Steam  Pumping  Engines- 
Pumps  and  Pump  Valves— General  Principles  of  Non-Rotative  Pumping. 
Engines— The  Cornish  Engine,  Simple  and  Compound— Types  of  Mining 
Engines— Pit  Work— Shaft  Sinking— Hydraulic  Transmission  of  Power  in 
Mines— Electric  Transmission  of  Power— Valve  Gears  of  Pumping  Engines 
—  Water  Pressure  Pumping  Engines  —  Water  Works  Engines  —  Pumping 
Engine  Economy  and  Trials  of  Pumping  Machinery— Centrifugal  and  other 
Low-Lift  Pumps— Hydraulic  Rams,  Pumping  Mains,  &c— Index. 

"  By  the  '  one  English  Engineer  who  probably  knows  more  about  Pumping  Machinery 
than    ANT    OTHER.'      ...      A    VOLUME    RECORDING    THE    RESULTS    OF  LONG   EXPERIENCE  AND 
STUDY."— The  Engineer.  . 

"  Undoubtedly  the  best  and  most  practical  treatise  on  Pumping  Machinery  that  has 
yet  been  pdblished." — Mining  Journal. 
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At  Press.     In  Large  8vo.     Handsome  Cloth.     Profusely  Illustrated. 
In  Two  Volumes,  Each  Complete  in  itself,  and 

Sold  Separately. 

THE       DESIGN 
AND 

CONSTRUCTION    OF    SHIPS. 
By  JOHN   HARVARD   BILES,   M.Inst.N.A., 

Professor  of  Naval  Architecture  iu  Glasgow  University. 

Contents  op  Volume  I.— Part  I. :  General  Considerations.— Methods  of  Determin- 
ation of  the  Volume  and  Centre  of  Gravity  of  a  known  Solid.  —  Graphic  Rules  for 

Integration.— Volumes  and  Centre  of  Gravity  of  Volumes.— Delineation  and  Descriptive 
Geometry  of  a  Ship's  Form.— Description  and  Instances  of  Ship's  Forms.— Description 
of  Types  of  Ships.  Pakt  II. :  Calculation  of  Displacement,  Centre  of  Buoyancy  and 
Areas.— Metacentres.— Trim.— Coefficients  and  Standardising.— Results  of  Ship  Calcula- 

tions.— Instruments  Used  to  Determine  Areas,  Moments,  and  Moments  of  Inertia  of 
Plane  Curves.— Cargo  Capacities  —Effects  on  Draught,  Trim,  and  Initial  Stability  due 
to  Flooding  Compartments.  — Tonnage.  — Freeboard.  — Launching. —  Application  of  the 
Integraph  to  Ship  Calculations.— Straining  due  to  Unequal  Longitudinal  Distribution 
of  Weight  and  Buoyancy.— Consideration  of  Stresses  in  a  Girder.— Application  of  Stress 
Formulae  to  the  Section  of  a  Ship.— Shearing  Forces  and  Bending  Moments  on  a  Ship 
amongst  Waves.— Stresses  on  the  Structure  when  Inclined  to  the  Upright  or  to  the 
Line  of  Advance  of  the  Waves.  —  Distribution  of  Pressure  on  the  Keel  Blocks  of  a 
Vessel  in  Dry  Dock. — Consideration  of  Compression  in  Ship  Structure. 

BY    PROFESSOR    BILES. 

LECTURES   ON    THE   MARINE   STEAM   TURBINE. 

With  131  Illustrations.      Price  6s.  net 

See  page  28. 

Royal  Sua,  Handsome  Cloth.     With  numerous  Illustrations  and  Tables.     25s. 

THE    STABILITY   OF    SHIPS. 
BY 

SIR   EDWARD   J.    REED,    K.C.B.,   F.R.S.,    M.P., 
tNIGHT   OP    THE    IMPERIAL    ORDERS    OF    ST.    STANILAUS    OF    RUSSIA  ;     FRANCIS    JOSEPH     OF 

AUSTRIA  ;     MKDJIDIK    OF    TURKEY  ;     AND     RISING    SUN    OF     JAPAN  ;     VICF- 
PRESIDENT   OF   THE    INSTITUTION    OF    NAVAL   ARCHITECTS. 

"  Sir  Edward  Reed's  '  Stability  of  Ships  '  is  invaluable.  The  Naval  Architect 
will  find  brought  together  and  ready  to  his  hand,  a  mass  of  information  which  he  would  other- 

wise have  to  seek  in  an  almost  endless  variety  of  publications,  and  some  of  which  he  would 

possibly  not  be  able  to  obtain  at  all  elsewhere." — Steamship. 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND, 
2 
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WORKS     BY     THOMAS     WALTON, 
NAVAL     ARCHITECT. 

Fourth    Edition.      Illustrated  with  Plates,  Numerous  Diagrams,  and 

Figures  in  the  Text. 

STEEL     SHI  PS: 
THEIR    CONSTRUCTION"    AND     MAINTENANCE. 

A  Manual  for  Shipbuilders,  Ship  Superintendents,   Students, 
and  Marine  Engineers. 

By   THOMAS   WALTON,    Naval   Architect, 
AUTHOR    OF     "KNOW    YOUR    OWN    SHIP." 

Contents. — I.  Manufacture  of  Cast  Iron,  Wrought  Iron,  and  Steel. — Com- 
position of  Iron  and  Steel,  (Quality,  Strength,  Tests,  &c.  II.  Classification  of 

Steel  Ships.  III.  Considerations  in  making  choice  of  Type  of  Vessel. — Framing 
of  Ships.  IV.  Strains  experienced  by  Ships. — Methods  of  Computing  and 
Comparing  Strengths  of  Ships.  V.  Construction  of  Ships. — Alternative  Modes 
of  Construction. — Types  of  Vessels. — Turret,  Self  Trimming,  and  Trunk 
Steamers,  &c. — Rivets  and  Rivetting,  Workmanship.  VI.  Pumping  Arrange- 

ments. VII.  Maintenance. — Prevention  of  Deterioration  in  the  Hulls  of 

Ships. — Cement,  Paint,  &c.  —  Index. 
"  So  thorough  and  wed  written  is  every  chapter  in  the  book  that  it  is  diJicult  to  select 

any  of  them  as  being  worthy  of  exceptional  praise.  Altogether,  the  work  is  excellent,  and 
will  prove  of  great  value  to  those  for  whom  it  is  intended."—  The  Engineer. 

In  Handsome  Cloth.     Very  fully  Illustrated.     7s.  6d.  net. 

PRESENT-DAY   SHIPBUILDING. 
For  Shipyard  Students,  Ships'  Officers,  and  Engineers. 

By  THOS.  WALTON. 

General  Contents. — Classification. — Materials  used  in  Shipbuilding. — 
Alternative  Modes  of  Construction. — Details  of  Construction. — Framing, 
Plating,  Rivetting,  Stem  Frames,  Twin-Screw  Arrangements,  Water 
Ballast  Arrangements,  Loading  and  Discharging  Gear,  &c. — Types  of 
Vessels,  including  Atlantic  Liners,  Cargo  Steamers,  Oil  carrying  Steamers, 

Turret  and  other  Self  Trimming  Steamers,  &c. — Index. 

"Simple    language     .      .      .      clear    and    easily   followed    illustrations."  —  Times 
Engineering  Supplement. 

"  We  heartily  recommend  it  to  all  who  have  to  do  with  ships." — Steamship. 

Ninth  Edition.     Illustrated.     Handsome  Cloth,  Crown  Svo.     7s.  6d. 

The  Chapters  on  Tonnage  and  Freeboard  have  been  brought  thoroughly 
up  to  date,  and  embody  the  latest  (1906)  Board  of  Trade  Regulations  on 
these  subjects. 

KNOW    YOUR    OWN    SHIP, 
By  THOMAS  WALTON,  Naval  Architect. 

Specially  arranged  to  suit  the  requirements  of  Ships'  Officers,  Shipowners, 
Superintendents,  Draughtsmen,  Engineers,  and  Others, 

Contents.  —  Displacement  and  Deadweight.  —  Moments.  —  Buoyancy.  —  Strain.  — 
Structure.  —  Stability.  —  Rolling.  —  Ballasting.  —  Loading.— Shifting  Cargoes.— Effect  of 
Admission  of  Water  into  Ship.— Trim  Tonnage.— Freeboard  (Load-line).— Calculations. — 
Set  of  Calculations  from  Actual  Drawings.— Index. 

"  The  work  is  of  the  highest  value,  and  all  who  go  down  to  the  sea  in  ships  should  make  them- 
selves acquainted  with  it."— Shipping  World  (on  the  new  edition). 

LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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GRIFFIN'S    NAUTICAL    SERIES, 
Edited    by     EDW.     BLACKMORE, 

Master  Mariner,  First  Class  Trinity  House  Certificate,  Assoc.  Inst.  N.A. ; 
And  Written,  mainly,  by  Sailors  for  Sailors. 

"This  admirable  series."— Fairplay.         '  A  very  useful  series."— Nature. 
"Every  Ship  should  have  the  whole  Series  as  a  Reference  Library.    Hand- 

somely bound,  CLEARLY  printed  and  illustrated."— Liverpool  Joum.  of  Commerce. 

The   British  Mercantile  Marine  :  An  Historical  Sketch  of  its  Rise 
and  Development.    By  the  Editor,  Capt.  Blaokmore.    3s.  6d. 
"Captain  Blackmores  splendid  BOOK    .    .    .    contains  paragraphs  on  every  point 

Of  Interest  to  the  Merchant  Marine.    The  243  pages  of  this  book  are  THE  MOST  VALU- 
ABLE to  the  sea  captain  that  have  ever  been  compiled."— Merchant  Service  Review. 

Elementary  Seamanship.     By  D.   Wilson-Barker,  Master  Mariner, 
F.R.S.E.,   F.R.G.S.    With    numerous   Plates,  two   in   Colours,   and   Frontispiece. 
Fourth  Edition,  Thoroughly  Revised.    With  additional  Illustrations.    6s. 

•'This  admirable  manual,  by  Capt.  Wilson  Barker,  of  the  'Worcester,'  seems 
to  us  perfectly  designed."— A thenasum. 

KnOW  Your  Own  Ship  :  A  Simple  Explanation  of  the  Stability,  Con- 
struction, Tonnage,  and  Freeboard  of  Ships.    By  THOS.  WALTON,  Naval  Architect. 

Ninth  Edition.    7s.  6d. 

"Mr.  Walton's  book  will  be  found  very  useful."— The  Engineer. 

Navigation :  Theoretical  and  Practical.     By  D.  Wilson-Babkbr 
and  William  Allingham.   Second  Edition,  Revised.    3s.  6d. 
"Precisely  the  kind  of  work  required  for  the  New  Certificates  of  competency. 

Candidates  will  find  it  invaluable."— Dundee  Advertiser. 

Marine    Meteorology :    For    Officers    of    the    Merchant   Navy.       By 
William  Allingham,  First  Class  Honours,  Navigation,  Science  and  Art  Department. 
With  Illustrations  and  Maps,  and  facsimile  reproduction  of  log  page.    7s.  6d. 

"  Quite  the  best  publication  on  this  subject."— Shipping  Gazette. 

Latitude  and  Longitude :  How  to  find  them.    By  W.  J.  Millar, 
C.E.    Second  Edition,  Revised.    2s. 

"Cannot  but  prove  an  acquisition  to  those  studying  Navigation." — Marine  Engineer. 

Practical    Mechanics  :    Applied   to   the   requirements   of  the    Sailor. 
By  Thos.  Mackenzie,  Master  Mariner,  F.R.A.S.    Third  Edition,  Revised.    3s.  6d. 
"  Well  worth  the  money  .    .    .  exceedingly  helpful."— Shipping  World. 

Trigonometry  :  For  the  Young  Sailor,  &c.     By  Rich.  C.  Buck,  of  the 
Thames  Nautical  Training  College,  H.M.S.  "  Worcester."     Third  Edition,  Revised. Price  3s.  6d. 

"This  eminently  practical  and  reliable  volume."— Schoolmaster. 

Practical  Algebra.      By  Rich.  C.  Buck.     Companion  Volume  to  the 
above,  for  Sailors  and  others.    Second  Edition,  Revised.    Price  3s.  6d. 
"  It  is  JUST  THE  book  for  the  young  sailor  mindful  of  progress."— Nautical  Magazine. 

The  Legal  Duties  of  Shipmasters.    By  Benedict  Wm.  Ginsborg, 
M.A.,  LL.D.,  of  the  Inner  Temple  and  Northern  Circuit:  Barrister-at-Law.    Second 
Edition,  Thoroughly  Revised  and  Enlarged.    Price  4s.  6d. 

"  Invaluable  to  masters.    .    .    .    We  can  fully  recommend  it  '—Shipping  Gazette. 

A  Medical  and  Surgical  Help  for  Shipmasters.    Including  First 
Aid  at  Sea.    By  Wm.  Johnson  Smith,  F.R.C.S.,  Principal  Medical  Officer,  Seamen's Hospital,  Greenwich.    Third  Edition,  Thoroughly  Revised     6s 
"Sound,  judicious,  really  helpful."— The  Lancet. 

LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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GRIFFIN'S   NAUTICAL  SERIES. 

Introductory   Volume.     Price  3s.  6d. 

British  Mercantile  Marine. 
By  EDWARD    BLACKMORE, 

MASTER  MARINER;    ASSOCIATE  OF  THE  INSTITUTION  OF  NAVAL  ARCHITECTS; 
MEMBER  OF  THE  INSTITUTION  OF  ENGINEERS  AND  SHIPBUILDERS 

IN  SCOTLAND;  EDITOR  OF  GRIFFIN'S  "NAUTICAL  SERIES." 

General  Contents. — Historical  :  From  Early  Times  to  1486— Progress 
tinder  Henry  VIII. — To  Death  of  Mary — During  Elizabeth's  Reign — Up  to 
the  Reign  of  William  III. — The  18th  and  19th  Centuries — Institution  ot 
Examinations  —  Rise  and  Progress  of  Steam  Propulsion  —  Development  oJ 
Free  Trade— Shipping  Legislation,  1862  to  1875—"  Locksley  Hall "  Case- 
Shipmasters'  Societies — Loading  of  Ships — Shipping  Legislation,  1884  to  1894 — 
Statistics  of  Shipping.  The  Personnel  :  Shipowners — Officers— Mariners — 
Duties  and  Present  Position.  Education:  A  Seaman's  Education:  what  ife 
should  be — Present  Means  of  Education— Hints.  Discipline  and  Duty— 
Postscript — The  Serious  Decrease  in  the  Number  of  British  Seamen,  a  Matter 
demanding  the  Attention  of  the  Nation. 

"Interesting  and  Instkuctive  .  .  .  may  be  read  with  profit  and  enjoyment."— 
Glasgow  Herald. 

"Evert  branch  of  the  subject  is  dealt  with  in  a  way  which  showB  that  the  wrltttt 
'knows  the  ropes'  familiarly." — Scotsman. 

"This  admirable  book  .  .  .  teems  with  useful  information— Should  be  in  the 
hands  of  every  Sailor." — Western  Morning  News. 

Fourth  Edition,  Thoroughly  Revised.      With  Additional 
Illustrations.     Price  6s. 

A    JWIANUAXj    of 

ELEMENTARY     SEAMANSHIP, 
BY 

D.  WILSON-BARKER,  Master  Mariner;  F.R.S.E.,  F.R.G.S..&0.,  &o. 
YOUNGER  BROTHER  OF  THE  TRINITY  HOUSE. 

With  Frontispiece,  Numerous  Plates  (Two  in  Colours),  and  Illustrations 
in  the  Text. 

General  Contents. — The  Building  of  a  Ship;  Parts  of  Hull,  Masts, 
&c—  Ropes,  Knots,  Splicing,  &c.  —  Gear,  Lead  and  Log,  &c  —  Rigging,, 
Anchors  —  Sailmaking  —  The  Sails,  &c.  —  Handling  of  Boats  under  bail  — 
Signals  and  Signalling— Rule  of  the  Road— Keeping  and  Relieving  Watch- 
Points  of  Etiquette— Glossary  of  Sea  Terms  and  Phrases — Index. 

*»*  The  volume  contains  the  new  rules  of  the  road. 

"  This  admirable  manual,  by  Capt.  Wilson- Barker  of  the  L  Worcester,'  seems  to  u& 
perfectly  designed,  and  holds  its  place  excellently  in 'Griffin's  Nautical  Series.'  .  .  . 
Although  intended  for  those  who  are  to  become  Officers  of  the  Merchant  Navy,  it  will  be- 
found  useful  by  all  yachtsmen."— Athenssum. 

*»*  For  complete  List  of  Griffin's  Nautical  Series,  see  p.  39. 
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GRIFFIN'S   NAUTICAL   SERIES. 

Second  Edition,  Revised  and  Illustrated.     Price  3s.   6d. 

NAVIGATION: 
PRACTICAL      AND       THEORETICAL. 

By  DAVID  WILSON-BARKER,  R.N.R.,  F.R.S.E.,  &c,  &o., 
AND 

WILLIAM   ALLINGHAM, 
FIRST-CLASS  HONOURS,   NAVIGATION,   SCIENCE  AND  ART  DEPARTMENT. 

TKHitb  numerous  Sllustratfons  auo  Bjaminatlou  <auesttons, 

General  Contents. — Definitions — Latitude  and  Longitude — Instruments 
<sf  Navigation — Correction  of  Courses — Plane  Sailing — Traverse  Sailing — Day's 
Work  —  Parallel  Sailing  —  Middle  Latitude  Sailing  —  Mercator's  Chart— 
Mercator  Sailing — Current  Sailing — Position  by  Bearings— Great  Circle  Sailing 
— The  Tides — Questions — Appendix :  Compass  Error — Numerous  Useful  Hints. 
<&c. — Index. 

"  Precisely  the  kind  of  work  required  for  the  New  Certificates  of  competency  in  grades 
from  Second  Mate  to  extra  Master.  .  .  .  Candidates  will  find  it  invaluable.  "—Dundtt Advertiser. 

"A  capital  little  book  .  .  .  specially  adapted  to  the  New  Examinations.  The 
Authors  are  Capt.  Wilson-Bakker  (Captain-Superintendent  of  the  Nautical  College,  H.M.S. 
'  Worcester,'  who  has  had  great  experience  in  the  highest  problems  of  Navigation),  and 
Mb.  Allingham,  a  well-known  writer  on  the  Science  of  Navigation  and  Nautical  Astronomy. " 
—  Shipping  World. 

Handsome  Cloth.     Fully  Illustrated.     Price  7s.  6d. 

MARINE    METEOROLOGY, 
FOR  OFFICERS  OF  THE  MERCHANT  NAVY. 

By   WILLIAM   ALLINGHAM, 
Joint  Author  of  "Navigation,  Theoretical  and  Practical." 

With  numerous  Plates,  Maps,  Diagrams,  and  Illustrations,  and  a  facsimile 
Reproduction  of  a  Page  from  an  actual  Meteorological  Log-Book. 

SUMMARY    OF   CONTENTS. 

Introductory.— Instruments  Used  at  Sea  for  Meteorological  Purposes.— Meteoro- 
logical Log-Books.—  Atmospheric  Pressure.— Air  Temperatures.— Sea  Temperatures.— 

Winds.— Wind  Force  Scales.— History  of  the  Law  of  Storms.— Hurricanes,  Seasons,  and 
Storm  Tracks.  -Solution  of  the  Cyclone  Problem.— Ocean  Currents.— Icebergs.— Syn- 
chronous  Charts.— Dew,  Mists,  Fogs,  and  Haze.— Clouds.— Rain,  Snow,  and  Hail.— 
Mirage,  Rainbows,  Coronas,  Halos,  and  Meteors.— Lightning,  Corposants,  and  Auroras.— 
Questions.— Appendix.— Index. 

"  Quite  the  best  publication,  and  certainly  the  most  interesting,  on  this  subject  ever presented  to  Nautical  men."— Shipping  Gazette. 
*    * 
* 

For  Complete  List  of  Griffin's  Nautical  Series,  see  p.  39. 
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GRIFFIN'S    NAUTICAL    SERIES. 
Third  Edition,  Revised.     With  Numerous  Illustrations.     Price  3s.  6d. 

PRACTICAL    MECHANICS : 
Applied  to  tlie  Requirements  of  the  Sailor. 

By  THOS.  MACKENZIE,  Master  Mariner,  F.R.A.S. 

General  Contents.— Resolution  and  Composition  of  Forces— Work  done 

by  Machines  and  Living  Agents— The  Mechanical  Powers:  The  Lever; 

Derricks  as  Bent  Levers— The  Wheel  and  Axle:  Windlass;  Ship's  Capstan ; 

Crab  Winch— Tackles :  the  "Old  Man"— The  Inclined  Plane;  the  Screw— 

The  Centre  of  Gravity  of  a  Ship  and  Cargo  —  Relative  Strength  of  Rope  : 

Steel  Wire,  Manilla,  Hemp,  Coir— Derricks  and  Shears-  Calculation  of  the 

Cross-breaking  Strain  of  Fir  Spar— Centre  of  Effort  of  Sails— Hydrostatics : 

the  Diving-bell ;  Stability  of  Floating  Bodies  ;  the  Ship's  Pump,  &c. 
"  Well  worth  the  money  .  .  .  will  be  found  exceedingly  helpful.  — 8hipping  World.  .  ,  ... 

"  No  Ships'  Officers'  bookcase  will  henceforth  be  complete  without 

Captain  Mackenzie's  '  Practical  Mechanics.'  Notwithstanding  my  many 

years'  experience  at  sea,  it  has  told  me  lima  much  more  tliere  is  to  acquire,  — 
(Letter  to  the  Publishers  from  a  Master  Mariner). 

WORKS  BY  RICHARD  C.  BUCK, 
of  the  Thames  Nautical  Training  College,  H.M.S.  'Worcester.' 

A  MANUAL   OF  TRIGONOMETRY: 
With  Diagrams,  Examples,  and  Exercises.    Price  3s.  6d. 

Third  Edition,  Revised  and  Corrected. 

*#*  Mr.  Buck's  Text-Book  has  been  specially  prepared  with  a  view 
to   the   Examinations   of  the   Board   of   Trade,    in   which   Trigonometry 

is  an  obligatory  subject. 

"This   EMINENTLY  PRACTICAL   and   RELIABLE   VOLUME." — Schoolmaster. 

A  MANUAL  OF  ALGEBRA. 
Designed  to  meet   the  Requirements  of  Sailors  and  others. 

Second  Edition,  Revised.     Price  3s.  6d. 

*«*  These  elementary  works  on  algebra  and  trigonometry  are  written  specially  for 

those  who  will  have  little  opportunity  of  consulting  a  Teacher.  They  are  books  for  "self- help  "  All  but  the  simplest  explanations  have,  therefore,  been  avoided,  and  answers  ts 

the  Exercises  are  given.  Any  person  may  readily,  by  careful  study,  become  master  of  their 
eontents,  and  thus  lay  the  foundation  for  a  further  mathematical  course,  if  desired.  It  IB 
hoped  that  to  the  younger  Officers  of  our  Mercantile  Marine  they  will  be  found  decidedly 
serviceable.  The  Examples  and  Exercises  are  taken  from  the  Examination  Papers  set  for 
the  Oadets  of  the  "Worcester."  , 

"Clearly  arranged,  and  well  got  up.  ...  A  tlrst-rate  Elementary  Algebra.  — 
Nautical  Magazine.    ^^^^^^^__ 

Second  Edition,  Revised.     With  Diagrams.     Price  2s. 

LATITUDE  AND  LONGITUDE :  How  to  Find  them. 
By    W.    J.    MILLAR,   C.E., 

Late  Secretary  to  the  Inst,  of  Engineers  and  /Shipbuilders  in  Scotland. 

"  Concisely  and  clearly  written    .    .    .    cannot  but  prove  an  acquisition 

to  those  studying  Navigation."— Marine  Engineer. 

"  Young  Seamen  will  find  it  handy  and  useful,  simple  and  clear."—  The Engineer. 
***  For  complete  List  of  Griffin's  Nautical  Series,  see  p.  39.   
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GRIFFINS    NAUTICAL    SERIES. 
Second  Edition,  Revised  and  Extended.     In  Crown  8vo.     Price  4s.  6d. 

THE  LEGAL  DUTIES  OF  SHIPMASTERS. 
By  BENEDICT  WM.  GINSBURG,  M.A.,  LL.D.  (Cantab.), 

Of  the  Inner  Temple  and  Northern  Circuit ;  Barrister-at-Law. 

General  Contents.— The  Qualification  for  the  Position  of  Shipmaster— The  Con- 
tract with  the  Shipowner— The  Master's  Duty  in  respect  of  the  Crew  :  Engagement 

Apprentices ;  Discipline ;  Provisions,  Accommodation,  and  Medical  Comforts  ;  Payment 

of  Wages  and  Discharge— The  Master's  Duty  in  respect  of  the  Passengers— The  Master's 
Financial  Responsibilities— The  Master's  Duty  in  respect  of  the  Cargo— The  Master's 
Duty  in  Case  of  Casualty— The  Master's  Duty  to  certain  Public  Authorities— The 
Master's  Duty  in  relation  to  Pilots,  Signals,  Flags,  and  Light  Dues— The  Master's  Duty 
upon  Arrival  at  the  Port  of  Discharge— Appendices  relative  to  certain  Legal  Matters  r 
Board  of  Trade  Certificates,  Dietary  Scales,  Stowage  of  Grain  Cargoes,  Load  Line  Regula- 

tions, Life-saving  Appliances,  Carriage  of  Cattle  at  Sea,  <fec,  &c— Copious  Index. 

"  No  intelligent  Master  should  fail  to  add  this  to  his  list  of  necessary  books.    A  few  lines 
of  it  may  save  a  lawyer's  fee,  besides  endless  worby."— Liverpool  Journal  of  Commerce. 

FIRST    AID    AT   SEA. 

Third  Edition,  Revised.     With  Coloured  Plates  and  Numerous  Illustra- 
tions, and  comprising  the  latest  Regulations  Respecting  the  Carriage 

of  Medical  Stores  on  Board  Ship.     Price  6s. 

A  MEDICAL  AND  SURGICAL  HELP 
FOR  SHIPMASTERS  AND   OFFICERS 

IN    THE    MERCHANT    NAVY. 

By     WM.      JOHNSON      SMITH,     F.R.O.S., 
Principal  Medical  Officer,  Seamen's  Hospital,  Greenwich. 

%*  The  attention  of  all  interested  in  our  Merchant  Navy  is  requested  to  this  exceedingly 
useful  and  valuable  work.  It  is  needless  to  say  that  it  is  the  outcome  of  many  years 
practical  experience  amongst  Seamen. 
"Sodnd,  judicious,  really  HELPFUL  " — The  Lancet. 

Ninth  Edition.    Revised,  with  Chapters  on  Trim,  Buoyancy,  and  Calcula- 
tions. Numerous  Illustrations.  Handsome  Cloth,  Crown  Svo.  Price  7s.  6d. 

KNOW    YOUR    OWN    SHIP. 
By   THOMAS   WALTON,  Naval  Architect. 

Specially  arranged  to  suit  the  requirements  of  Ships'  Officers,  Shipowners, 
Superintendents,  Draughtsmen,  Engineers,  and  Others. 

This  work  explains,  in  a  simple  manner,  such  important  subjects  as: — Displacement. — 
Deadweight.— Tonnage. — Freeboard.  —Moments.  —  Buoyancy.  —  Strain.— Structure.— Stab- 

ility.— Boiling.— Ball  1  sting.  —  Loading.  —  Shifting  Cargoes. —  Admission  of  Water.— Sail Area — &c.  .  .    . 

"The  little  book  will  be  found  exceedingly  handy  by  most  officers  and  officials  connected 
with  shipping.  .  .  .  Mr.  Walton's  work  will  obtain  lasting  success,  because  of  its  unique 
fitness  for  those  for  whom  it  has  been  written."— Shipping  World. 

BY    THE    SAME    AUTHOR. 

STEEL  SHIPS:    Their  Construction  and  Maintenance. 
(See  page  38.) 

%*  For  Complete  List  of  Griffin's  Nautical  Series,  see  p.  39. 
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Sixteenth    Edition,     Thoroughly    Revised.       Large    Svo,    Cloth. 

pp.    i-xxiv  +  712.       With   250    Illustrations,    reduced  from 
Working  Drawings,  and  8  Plates.     21s.  net. 

A    MAN  UAL    OP 

MARINE   ENGINEERING: 
COMPRISING  THE  DESIGNING,  CONSTRUCTION,  AND 

WORKING   OF   MARINE  MACHINERY. 

By  A.E.  SEATON,  M.I.C.E.,  M.I.Meeh.E.,  M.I.N.A. 
General  Contents.  —  Part  I.— Principles  of  Marine  Propulsion. 

Part  II.  — Principles  of  Steam  Engineering.  Part  III.— Details  of 

Marine  Engines  :  Design  and  Calculations  for  Cylinders,  Pistons,  Valves, 

Expansion  Valves,  &c.  Part  IV.— Propellers.  Part  V.— Boilers. 
Part  VI. — Miscellaneous. 
"The  Student,  Draughtsman,  and  Engineer  will  find  this  work  the  MOST  valuable 

Handbook  of  Reference  on  the  Marine  Engine  now  in  existence."— Marine  Engineer. 

Ninth  Edition,  Thoroughly  Revised.     Pocket-Size,  Leather.     8s.  6d. 

A   POCKET-BOOK   OF 

MARINE  ENGINEERING  RULES  AND  TABLES, 
FOR    THE    USE    OF 

Marine  Engineers,  Naval  Architects,  Designers,  Draughtsmen, 
Superintendents  and  Others. 

By  A.  E.  SEATON,  M.I.O.E.,  M.I.Meeh.E.,  M.I.N.A., 
AND 

H.  M.  ROUNTHWAITE,  M.I.Meeh.E.,  M.I.N.A. 

"  The  best  book  of  its  kind,  and  the  information  is  both  up-to-date  and  reliable."— Engineer.  -^-=^= -^=^^=- 

In  Large  Svo.     Handsome  Cloth.     Fully  Illustrated. 

THE      SCREW      PROPELLER 
And  other  Competing  Instruments  for  Marine  Propulsion. 

By    A.    E.    SEATON,    M.Inst.C.E.,    M.I.Mech.E.,   M.I.N.A. 

In   Pocket   Size.      With   368   Pages.      3s.    6d.    net. 

ENGLISH-SPANISH  and  SPANISH-ENGLISH. 
SEA    TERMS    KJ8IT*     PHRASES. 

By  Fleet-Paymaster  GRAHAM-HEWLETT. 

'  Most  complete    .    .    .    useful    .    .    .    we  can  heartily  recommend  it."— Steamship. 

In  Crown  Svo.     Handsome  Cloth.     Many  Diagrams. 

DEFINITIONS  IN  NAVIGATION  AND  NAUTICAL  ASTRONOMY. 

By    P.    GROVES -SHOW  ELL, 
Head  of  the  Navigation  Department,  L.C.C.  School,  Poplar. 

This  Volume  consists  of  Explanatory/  Diagrams,  together  with  Description  of  all  Instruments 

used,  and  Tables  of  Weights  and  Measures,  and  Formula  for  Determination  of  Areas  and  Volumes. 

10ND0N:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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WORKS  BY  PROF.  ROBERT  H.  SMITH,  Assoc.M.I.C.E., 
M.I.Mech.E.,  M.I.E1.E.,  H.I.Mln.E.,  Whit.  Sch.,  M.Ord.Meiji.,  Em.  Prof,  of  Eng. 

Second  Edition,  Revised.     In  Crown  8vo,  extra,  with  Diagrams 
and  Folding- Plate.     7s.  6d.  net. 

THE     CALCULUS     FOR     ENGINEERS 
AND     PHYSICISTS, 

INTEGRATION  AND  DIFFERENTIATION, 

With   Applications   to   Technical    Problems; 
AND 

CLASSIFIED  REFERENCE  LIST  OF  INTEGRALS. 

By  PROF.  ROBERT  H.  SMITH. 

"  Pbop.  R.  H.  Smith's  book  will  be  serviceable  in  rendering  a  hard  road  as  bast  as  fbactic- 
able  for  the  non-mathematical  Student  and  Engineer." — Athenaeum. 

"  Interesting  diagrams,  with  practical  illustrations  of  actual  occurrence,  are  to  be  found  here 
in  abundance.  Thk  very  complete  classified  keference  table  will  prove  very  useful  in 

saving  the  time  of  those  who  want  an  integral  in  a  hurry."— The  Engineer. 

In    4to,    Boards.      7s.    6d. 

MEASUREMENT     CONVERSIONS 
(English    and    French)  : 

43  GRAPHIC  TABLES  OR  DIAGRAMS,  ON  28  PLATES. 
Showing  at  a  glance  the  Mutual  Conversion  of  Measurements 

in  Different  Units 

Ol  Lengths,  A-reas,  Volumes,  Weights,  Stresses,  Densities,  Quantities 
of  Work,  Horse  Powers,  Temperatures,  &c. 

For  the  use  of  Engineers,  Surveyors,  Architects,  and  Contractors. 

%*  Prof.  Smith's  Conversion-Tables  form  the  most  unique  and  com- 
prehensive collection  ever  placed  before  the  profession.    By  their  use  much 

fclme  and  labour  will  be  saved,  and  the  chances  of  error   in   calculation 

diminished.     It  is  believed  that  henceforth  no  Engineer's  Office  will  be 
oonsidered  complete  without  them. 

Third  Edition.     Pocket  Size,  Leather  Limp,  with  Gilt  Edges  and  Rounded  Corners, 
printed  on  Special    Thin  Paper,  with  Illustrations,  pp.  i-xii  4-  S34.    Price  ISs.  net. 

(THE     NEW    "  NYSTROM  ") 

THE    MECHANICAL    ENGINEER'S    REFERENCE    BOOK 
A  Handbook  of  Tables,  Formula  and  Methods  for  Engineers, 

Students  and  Draughtsmen. 

By  HENRY  HARRISON  SUPLEE,  B.Sc,  M.E. 

"  We  feel  sure  it  will  be  of  great  service  to  mechanical  engineers."— Engineering. 

.  -nOON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND, 
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Second  Edition.     In  Large  8vo.     Handsome  Cloth.     16s. 

CHEMISTRY     FOR    ENGINEERS. 
BY 

BERTRAM  BLOUNT,       and  A.  G.  BLOXAM, 
F.I.C.,  F.C.8..  A.I.C.E.  F.I.C.,  F.C.8. 

GENERAL  CONTENTS.— Introduction— Chemistry  of  the  Chief  Materials 

of  Construction— Sources  of  Energy— Chemistry  of  Steam-raising— Chemis- 
try of  Lubrication  and  Lubricants— Metallurgical  Processes  used  in  the 

Winning  and  Manufacture  of  Metals. 
"The  anthors  have  succeeded  beyond  all  expectation,  and  have  produced  a  work  whlcb 

should  give  fresh  tower  to  the  Engineer  and  Manufacturer."— The  Times. 

By  the  same  Authors,  "  Chemistry  for  Manufacturers,"  see  p.  71 General  Catalogue. 

THE    ELEMENTS    OF    CHEMICAL    ENGINEERING.      By 
J.  Grossmann,  M.A.,  Ph.D.,  F.I.C.  With  a  Preface  by  Sir 

William  Ramsay,  K.C.B.,  F.R.S.  In  Handsome  Cloth.  With 

nearly  50  Illustrations.     3s.  6d.  net.  [See  page  50. 

In  Demy  Quarto.     With  Diagrams  and  Worked  Problems. 
2s.  6d.  net. 

PROPORTIONAL    SET    SQUARES 
APPLIED  TO  GEOMETRICAL  PROBLEMS. 

By  Lieut. -Col.  THOMAS  ENGLISH,  Late  Royal  Engineers. 

Works  by  WALTER  R.  BROWNE,  M.A.,  M.Inst.G.E. 

THE    STUDENT'S    MECHANICS; An  Introduction  to  the  Study  of  Force  and  Motion. 
With  Diagrams.     Crown  8vo.     Cloth,  4s.  6d. 

"  Clear  in  style  and  practical  in  method,  "Thk  Student's  Mechanics'  is  cordially  to  b® 
recommended  from  all  points  of  view."— A thenaum. 

FOUNDATIONS    OF     MECHANICS. 
Papers  reprinted  from  the  Engineer.     In  Crown  8vo,  is. 

Demy  8vo,  with  Numerous  Illustrations,  9s. 

FUEL    AND    WATER: 
A    Manual   for   Users    of  Steam   and  Water. 

By    Prof.    FRANZ    SCHWACKHOFER  of  Vienna,   and 
WALTER   R.    BROWNE,   M.A.,   C.E. 

General  Contents.— Heat  and  Combustion— Fuel,  Varieties  of- Firing  Arrangements? 

Furnace,  Flues,  Chimney  — The  Boiler,  Choice  of —Varieties— Feed-water  Heaters- 

Steam  Pipes— Water :  Composition,  Purification— Prevention  of  Scale,  &c,  &c. 

"  The  Section  on  Heat  is  one  of  the  best  and  most  lucid  ever  written."— £»£ineer. 
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AUTHORISED  ENGLISH  TRANSLATION. 

In  Large  Svo.     Cloth.     With  about  150  Illustrations  and  350  pages. 

A   MANUAL    OF 

THE  PRINCIPLES  OF  SEWAGE  TREATMENT. 
By    Prof.    DUNBAR, 

Director  of  the  Institute  of  State  Hygiene,  Hamburg 

Translated  by  HARRY   T.    CALVERT,  M.Sc,  Ph.D.,  F.I.C., 
Of  the  "West  Riding  of  Yorkshire  Water  Board. 

***  Professor  Dunbar  presents  tbe  subject  in   a  logical  and  thoroughly  scientific 
manner,  and  deals,  not  only  with  German  conditions,  but  also  very  largely  with  those 
of  this  country  and  America,  many  of  the  admirable  illustrations  being  English  and 
American. 

Beautifully  Illustrated,   with   Numerous  Plates,    Diagrams,    and 
Figures  in  the  Text.      21s.  net. 

TRADES'    WASTE: ITS    TREATMENT    AND    UTILISATION. 
Handbook  for  Borough  Engineers,  Surveyors,  Architects,  and  Analysts. 

By    W.     NAYLOR,    F.O.S.,    A.M. Inst. C.E., 
Chief  Inspector  of  Rivers,  Ribble  Joint  Committee. 

Contents. — I.  Introduction. — II.  Chemical  Engineering. — III. — Wool  De-greasing 
and  Grease  Recovery. — IV.  Textile  Industries;  Calico  Bleaching  and  Dyeing. — V.  Dyeing 
and  Calico-Printing. — VI.  Tanning  and  Fellmongery. — VII.  Brewery  and  Distillery 
Waste.— VIII.  Paper  Mill  Refuse.— IX.  General  Trades'  Waste.— Index. 
"There  is  probably  no  persou  in  England  to-day  better  fitted  to  deal  rationally  with 

such  a  subject." — British  Sanitarian. 

In  Handsome   Cloth.     With  59  Illustrations.     6s.  net. 

SMOKE       ABATEMENT. 
A  Manual  for  the  Use  of  Manufacturers,  Inspectors,  Medical  Officers  of 

Health,  Engineers,  and  Others. 

By    WILLIAM    NICHOLSON, 
Chief  Smoke  Inspector  to  the  Sheffield  Corporation. 

Contents.— Introduction. —  General  Legislation  against  the  Smoke  Nuisance.— 
Local  Legislation. — Foreign  Laws. — Smoke  Abatement. — Smoke  from  Boilers,  Furnaces, 
and  Kilns. — Private  Dwelling-House  Smoke. —  Chimneys  and  their  Construction. — 
Smoke  Preventers  and  Fuel  Savers.  —  Waste  Gases  from  Metallurgical  Furnaces.  — 
Summary  and  Conclusions. — Index. 

"  We   welcome   such   an   adequate   statement  on    an   important  subject." — British Medical  Journal. 

Second  Edition.     In  Medium  8vo.     Thoroughly  Revised  and  Re- Written. 

15s.  net, 

CALCAREOUS    CEMENTS: 
THEIR  NATURE,  PREPARATION.  AND  USES. 

Vtfith     some     f&earri£t,B?ks     upon     Cei-roea-**     Testing. 

By    GILBERT    R.    REDGRAVE.    Assoc.    Inst.    C.E., 
Assistant  Secretary  for  Technology,  Board  of  Education,  South  Kensington, 

And  CHARLES  SPACKMAN,  F.C.S. 
"We  can  thoroughly  recommend  it  as  a  first-class  investment." — Practical  Engineer. 
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ELECTRICAL    ENGINEERING. 
Second  Edition,  Revised.     In  Large  Svo.     Handsome   Cloth.      Profusely 

Illustrated  with  Plates,  Diagrams,  and  Figures.     245.  net. 

CENTRAL  ELECTRICAL  STATIONS: 
Their  Design,  Organisation,  and  Management. 

By  CHAS.  H.  WORDINGHAM,  A.K.C.,  M.Inst.C.E.,  M.Inst.Mech.E., 
Late  Merab.  of  Council  Inst.E.E.,  and  Electrical  Engineer  to  the  City  of  Manchester  ; 

Electrical  Engineer-in-Chief  to  the  Admiralty. 

"One  of  the  most  valuable  contributions  to  Central  Station  literature  we  have  had 
for  some  time.'  —  Electricity. 

In  Large  8vo.     Handsome  Cloth.     Profusely  Illustrated.     12s.  6d.  net. 

ELECTRICITY    CONTROL. 
A  Treatise  on  Eleetric  Switchgear  and  Systems  of  Electric  Transmission. 

By     LEONARD     ANDREWS, 
Associate  Membei  of  the  Institution  of  Civil  Engineers,  Member  of  the  Institution  of 

Electrical  Engineers,  &c 

General  Principles  of  Switchgear  Design.— Constructional  Details — Circuit  Breakers  or 
Arc  Interrupting  Devices.— Automatically  Operated  Circuit- Breakers. — Alternating  Reverse 
Current  Devices.  —  Arrangement  of  'Bus  Bars,  and  Apparatus  for  Parallel  Running. — 
General  Arrangement  of  Controlling  Apparatus  for  High  Tension  Systems.  —  General 
Arrangement  of  Controlling  Apparatus  for  Low  Tension  Systems. — Examples  of  Complete 
Installations. — Long  Distance  Transmission  Schemes. 

"Not  often  does  the  specialist  have  presented  to  him  so  satisfactory  a  book  as  this.  .  .  . 
We  recommend  it  without  hesitation  to  Central  Station  Engineers,  and,  in  fact,  to  anyone 
interested  in  the  subject." — Power. 

Large  Svo,  Cloth,  with  334  Pages  and  307  Illustrations.     16s.  net. 

ELECTRICITY     METERS, 
By   HENRY    G.    SOLOMON,    A.M. Inst.E.E. 

Contents.  —  Introductory.  —  General  Principles  of  Continuous  -  Current 
Meters.— Continuous-Current  Quantity  Meters.— Continuous-Energy  Motor 
Meters. — Different  Types. — Special  Purposes,  i.e.,  Battery  Meters,  Switchboard 
Meters,  Tramcar  Meters. — General  Principles  of  Single-  and  Polyphase  Induc- 

tion Meters. —  Single -phase  Induction  Meters. —  Polyphase  Meters. —  Tariff 
Systems. — Prepayment  Meters. — Tariff  and  Hour  Meters.— Some  Mechanical 
Features  in  Meter  Design. — Testing  Meters. — Index. 

"An  earnest  and  successful  attempt  to  deal  comprehensively  with  modern  methods  of 
measuring  current  or  power  in  electrical  installations."— Engineering. 

In   Large   Svo.      Handsome   Cloth.      Fully   Illustrated. 

TRANSFORMERS. 
By     HERMANN    BOHLE,     M.I.E.E., 

Prof,  of  Electrotechnics,  S.A.  College,  Cape  Town. 

Ei>lTED  BY  DAVID  ROBERTSON,  B.SC,  A.I.E.E.,  OF  BRISTOL. 

Contents. — General  Principles. — Magnetising  and  No-Load  Currents. — Losses  in 
Transformers. — Iron  Losses. — Copper  Losses.  —Temperature  Rise. — Magnetic  Leakage. — 
Leakage  Inductance. — Vector  Diagrams  for  Transformers. — Systematic  Testing  of  Trans- 

formers.—Insulating  Materials.— Examples  of  Construction.— Design  of  Transformers. — 
Applications  of  Transformers. — Regulating  and  Phase-Changing  Transformers. — Index. 
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In  Large  Crown  Svo.     Handsome  Cloth.     Fully  Illustrated, 

TELEGRAPHIC     SYSTEMS, 
AND    OTHER    NOTES. 

A  Handbook  of  the  Principles  on  which  Telegraphic  Practice  is  Based. 

By   ARTHUR    CROTCH, 
Of  the  Engineer-in-Chiefs  Department,  G.P.O. 

Contents.— Batteries,  Primary  and  Secondary. —Universal  Battery  Working.— 
Duplex  Telegraphy.  — Duplex  and  Quadruples  Telegraphy.  — Automatic  Telegraphy.— 
Multiplex  Telegraphy.— The  Hughes  Type  Printing  Instrument.— The  Baudot  System. — 
The  Murray  Type  Printing  Telegraph.— Test  and  Battery  Boxes.— Circuit  Concentration, 
&c.  —  Repeaters.  —  Submarine  Telegraphy.  —  Wireless  Telegraphy.  —  INDEX.  —  List  of Diagrams  of  Connections. 

In  Large  8vo.     Profusely  Illustrated.     8s.  6d.  net. 

WIRELESS    TELEGRAPHY. 
By    GUSTAVE    EICHHORN,     Ph.D. 

Contents. — Oscillations. — Closed  and  Open  Oscillation  Systems. — Coupled 
Systems. — The  Coupling  Compensating  the  Aerial  Wire. — The  Pteceiver. — 
Comparative  Measurement  in  the  Sender. — Theoretical  Results  and  Calculations 
in  respect  of  Sender  and  Receiver. — Close-  and  Loose-Coupled  Sender  and 
Receiver. — Formulas.— The  Ondameter. — Modern  Apparatus  and  Methods  of 
Working.— Conclusion. — Bibliography. — Index. 

"Well  written  .  .  .  and  combines  with  a  good  deal  of  description  a  careful 
investigation  of  the  fundamental  theoretical  phenomena." — Nature. 

Eighteenth  Edition.     Leather,  Pocket  Size,  with  764  pages.     8s.  6d. 

A    POCKET-BOOK    OF 
ELECTRICAL   RULES    &  TABLES 

FOR  THE  USE  OF  ELECTRICIANS  AND  ENGINEERS. 

By  JOHN  MUNRO,  C.E.,  &  Prof.  JAMIESON,  M.Inst.C.E.,  F.R.S.E. 

"Wonderfully  Perfect,      .     .     .      Worthy   of  the  highest  commendation  we  can 
give  it." — Electrician. 

GRIFFIN'S  ELECTRICAL  PRICE-BOOK:  For  Electrical,  Civil, 
Marine,  and  Borough  Engineers,  Local  Authorities,  Architects,  Railway 
Contractors,  &c.    Edited  by  H.  J.  Dowsing.    SecondEdition.    8s.  6d. 

ELECTRIC    SMELTING    AND    REFINING.      By  Dr.   W.   Borchers 
and  W.  G.  McMillan.  [See  page  67  General  Catalog w  . 

ELECTRO  -  METALLURGY,    A    Treatise    on.      By    Walter    G. 
McMillan,  F.I.C.,  F.C.S.  [See  page  67  General  Catalogue. 

ELECTRICAL  PRACTICE    IN   COLLIERIES.     By  D.  Burns,  M.E., 
M.Inst. M.E.  [See  page  56  General  Catalogue. 

ELECTRICAL    SIGNALLING    IN    MINES.      By    Gerald    J.    Hooc- 
winkel,  M.I.E.E.,  &c.  [In  Active  Preparation. 

LONDON:  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRAND. 
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Third  Edition,  Revised,  Enlarged,  and  Re-issued.     Price  6s.  net. 

A    SHORT    MANUAL    OF 

INORGANIC     CHEMISTRY. 
By    A.    DUPRE,   Ph.D.,   F.R.S., 

And    WILSON    HAKE,  Ph.D.,  F.I.O.,  F.C.S., 
Of  the  Westminster  Hospital  Medical  School. 

"An  example  of  the  advantages  of  the  Systematic  Treatment  of  a  Science 
over  the  fragmentary  style  so  generally  followed.  Bv  A  long  way  the  best  of  the  small 
Manuals  for  Students." — Analyst. 

In  Handsome  Cloth.     With  nearly  50  Illustrations.     3s.  6d.  net. 

THE    ELEMENTS    OF    CHEMICAL    ENGINEERING. 

By  J.  GROSSMANN,  M.A.,  Ph.D.,  F.I.C. 
WITH  A  PREFACE  BY 

Sik   WILLIAM    RAMSAY,    K.C.B.,    F.  R.  S. 

Contents.— The  Beaker  and  its  Technical  Equivalents. — Distilling  Flasks,  Liebig's 
Condensers. — Fractionating  Tubes  and  their  Technical  Equivalents. — The  Air -Bath  and 
its  Technical  Equivalents. — The  Blowpipe  and  Crucible  and  their  Technical  Equivalents. 
— The  Steam  Boiler  and  other  Sources  of  Power. — General  Remarks  on  the  Application 
of  Heat  in  Chemical  Engineering. — The  Funnel  and  its  Technical  Equivalents. — The 
Mortar  and  its  Technical  Equivalents. — Measuring  Instruments  aud  their  Technical 
Equivalents. — Materials  Used  in  Chemical  Engineering  and  their  Mode  of  Application. — 
Technical  Research  and  the  Designing  of  Plant. — Conclusion. — Chemicals  and  Materials. —Index. 

"Excellent.  .  .  .  Every  student  of  chemistry  attending  a  technical  course  should 
obtain  a  cony.  ' — Chemical  News. 

LABORATORY  HANDBOOKS   BY  A.   HUMBOLDT    SEXTON, 
Professor  of  Metallurgy  in  the  Glasgow  and  West  of  Scotland  Technical  College. 

OUTLINES    OF    QUANTITATIVE    ANALYSIS. 
FOR  THE   USE  OF  STUDENTS. 

With  Illustrations.     Fifth  Edition.     Crown  8vo,  Cloth,  3s. 

"  A  compact  laboratory  guide  for  beginners  was  wanted,  and  the  want  has 
been  well  supplied.     ...     A  good  and  useful  book." — Lancet. 

OUTLINES   OF   QUALITATIVE   ANALYSIS. 
FOR  THE  USE  OF  STUDENTS. 

With  Illustrations.    Fourth  Edition,  Revised.    Crown  Svo,  Cloth,  3s.  6d. 

"  The  work  of  a  thoroughly  practical  chemist." — British  Medical  Journal. 
"  Compiled  with  great  care,  and  will  supply  a  want." — Journal  of  Education. 

ELEMENTARY    METALLURGY: 

Including    the   Author's   Practical   Laboratory   Course. 
[See  p.  66  General  Catalogue. 
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