
U //Ay liUff.^ffVrUKM^

PEAT FUEL: ITS MANUFACTURE AND USE.

PEAT FUEL
ITS MANUFACTURE AND USE.

^1 i~
BULLETIN No. 5

OF THE

BUREAU OF MINES, ONTARIO,
PREPARED U.NDER THE DIRECTION OK

THO.S. \V. (ilBSON, DiKiwTciK,

\V. E. H. CARTKR, B.A.8.'.

"J!
.

X;<:y4^,p.^

PUBU8HED BY ORDER OK

THE LEGISLATIVE ASSEMBLY OF ONTARIO.

\-

TORONTO

:

Printeu by L. K. Cameron,
Printer to the King's Most Excellent Majesty.



m^



PEATFLEL: ITS MAN rTLRE AND ISE

PEA T F IJ E L

ITS MANll WTLRK AND ISE.

. BULLETIN No. 5

OK THI-:

B U R E A V i) ] M I \ I.; s . ON I ARK).

PREPARED IMIER THK UlRKl TION OF

THUS. \V. (;I15S()X, DiKEiTOR,

U". K. H. fARTKK, IJ.A.So.

PUBLISHED BY UKDEK OF

THE LEGISLATIVE ASSEMBLY OF ONTARIO.

TOiwyru
Pkinted and Published by L. K. CAMERON,

Printer to the King's Most Exoelleiil Majesty.

1903.

-'!•'
i



WA-'WICK BROS 4 RLTl'ER, Pki.ntkr^

TOIi<i.\TO.

1996



CONTENTS.

F'«M
Introductory Let Sit

P«»»t Fuol: ItH MMiufftcturo »nd IV
Pe»t fuel no iiciTolty

The c»tii|iai'i«im miiat be with coal
The pliK-e of pent n >,. .; fuel*

Aiithr»cite and pea, ci> ii.nrp'i

An actual teat of jM-at fuel
j

. .

The 'loeHtion i>f price

Kuroiwan methods of manufacture
Cut peat

Machine peat

A Danish peat ])lant ri 14
Mills for making luachine |i«at i

Peat fuel making in < tntario

Progress of the industry
Peat bogH and planU in ( (nUrio
Analyses of Ontario peats

The Welland bog '.'.'.'.'.'.'..'..'.............

The lieaverton t)og ta 9i\

The Perth bog '.'..'.'.'.'.'.'.'.".'.'.'.'.'.'.'.'.' '....'.'.'.'.'.'.[

The Bruiiiior bog .

The Brockvilli- htg

The Rondeau bog

Uondeau peat works
The Nfwington bug

Tlie process of making peat fuel

Wet and tlry bogs

Ditching ii dry bog

Clt-aring the surface

Laying down tramways
Harvesting the peat at Welland
Thi- 'Sbsoii mechanical excavator
An ;ng the peat

Di. -grating nnd drying ..........'. 28-L'"f
The Dobson ptat dryer ,"«, .Ti

The Simiwon peat dryer 31 • >

Drying by pressure not successful
jjo.J},")

Making the briquettes
'

...,

The Dickson press « -U
The Oolison press "U 'f
The Newington plant 'r "K

PoW3r generat i and distribution

Cost of nianufacaird

.Special ajipiiratus for bur Mng pei.'

Peat gas

745

t)-|ii

11)11

12

12 IM

i:i

i:<

4 Hi

Iti 17

17

I71S

18

11)

20

2t)21

21

22

I.2-2;i

23

23 24

24

24-25

25

25

2ti

26-27

2H

;ft;

:,7.3H

;i8-4"

•{II-41
The Men iSeld gas generator

•Quality of Mcrriticld i)eat gas iiVs
Cost of gas plant ,., ,

.

t; I , . ^ . 4.J-4.*
Sulphur in Ontario peat

45

[»3



iLLrkTKATIO.OII.

WcUftiiil b.iK ; hftrmwinu »h« |i«>i\t ,«
Wflliiii,| li,,j{

; icrApinK the p«itt ,-

WellHiiil (leitt worki

iir<>ck\illv |n>nt lM>g

A N<irwei<i»n jiekt bijjj

MoiiiKlitiK It peikt b<>|{

lirookvillv (Wat b<>i; Hiul workN

Dobsiiii'i ]>oat vxcavktiir ; nidu view
DuImiiii's |K(»t exc««ati>r ; fmnt view
Jlenvortoii li..({

; .cntiiiiiK and raking |ieAt [\ .„
H<«viTti)n jient Iiok and works
Vertli |ioi»t bog '

I -th pout work§
"

"

H !,;'< >«ii peat boK

Ri.nueau i>eat bog and works
New inKton peat \mg ; near margin

,

-

Newii.iftoii peat ho«
; centra! area

Newin^to." peat works
;
under construction in

Brunner jieat u." and works
A luad of Dobwun peat i.rviuettet

Flan of Rondeau peat worki-

DoliHon't dryer „
The Hinipton dryer f:

Dickson's peat bri<|uetting press »2
Dobaon'a |>eat briquetting (iresa an
Dobs in peat brii|uettps „,.

Peat briijuettos made by Dickson process 39
Fire-box for burning peat under steam boilers 32
Ijinge, Jenson * Co s jieat stove 32
Anrep's peat-milling machine at work 32
Anrep's peat-milling machine

; opened to show construction 32
Die-block and bed, Dobson press 0.

Die-block of Oickson peat press 33
Reek's fissure stove for burning peat oa
Chriateiiscii's peat cook stove on

w



INTRODlcTOKV I.KTTKK.

To the Honorahle K. J. Davis,

C'lmmiMtiDiifr t.f ('inini Linfh:

«.K, Tl,.. p<.^.Mli,y ,.f ,,r,Klunn« « „, ,„,, ,„,„„„„..,, ,,,, ,, „,. ^^^^ ^,^^ ^,,

On,*no i. one ,h«, „„„»«.,, „.. »tt.,.„o.. „, t.u. Hure, f M.nes .1 , .,.,,„„. ..fnr „.
e.uM..h,„e„,

... ,8«1. ,„d in th. He,.,r. forth,, year w.U b- f,.,.,.a . ,r.ny f,.U rev,.., ,.f th.

.
r...re.H „.„.U. hy the industry u, to th.tf.ne h,„h i.. Kur„,.,u,a A„ .nc, ..u.lu.l.,.. ' .d.

In ,ub-,e.,u.-nt R..portH, ,.Hr(.cul.rly ,h f„r 18'J-.'. IM93. 1*M, IHim ,u,d I,',!.; th- ., «•„
reverte.! to. ,„., .dd.tional informat.o,. furn.^hed. I,, v.ew „f th- r.,c.,., a,,.! st.ll .„.,n,
*^.re.t, of fuw eon.e,ue,.t on the stnke of the .nthract. ™.,.or. ... Penn-ylvunu. tne ,.rr...n,
«.en.H an opportune e t„ nub.nit a .un.n.ary of the eu..ti..« cnd.tion .f the ,*at fuel ...an...
factun. .n Ontario. «„,, the r.roH,ect .hloh .t holds „ut of afford.n« ...li.f fro.n a well-.^h ....

tolerable dituatio...

The data conuined .n the r.,«.rt are d.-,..- „ fron, n.any sources, but i„ the n.ain have been
collect.d by Mr. W. K. H. Carter. Seerotary of the Bureau of Mines, who for th.s purpc
h.av.s.tedai„..«taH the peat factorie. of the Province. H,.d investigate,, the ethcienoy .nd
c«t of the ...ethod^ and machinery made une of

; ,„d the re,.,rt .. largely Mr. Cart.T ,, work.

Detennination.ana.naly,e, of peat and pea, gaa were taade by Mr J, Walter Well,
who aUo re,K,rt, on practical experience w.th pear fuel bur -ed at the )r .v.ncial .\.,ay Othce
Bellevdle. ThanU are due to Mr. J. G. Thaulow. e er to the Norwe..an (Jovern-
n,ent. for penni.s.on to make use of h.H valuable report , .at fuel .n Kurop. and i anad,.
to Peat Industrie,. Limited, the Peat Mad i..>ry s.:,,ly Co.npat.y, Limited, .nd to other.
connected w.th the industry, for aMistance rendr. >H,

Diacu..,on i. re.tricted K,lely , ,, , value a,.,l .,« of peat for fuel and the p,.oce„e, en.-
ployed for .nanufactunng it for that pu..,.e. thi. be.n. the a.pect o, ,he subject which con-
fer. upon .t presai,.,, if not vital. i„.,K.rtance. There are many other economic u.e, for
I>eat. but they are not dealt with in this rep.)rt.

I have the honor to be. sir.

Your obedient servant,

BiReAf OF Mixts,

Department of Crown Land*.

2o*h February. 1903.

THOS. \\. iWUSOV.

I

I

i
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PEAT FUKL

ITS MAMKA< IX-UK AND ISK.

Life ill a iiorthern climatf implies (Im free iim.. ..f fiul. .\l>im<Uiicf nf fiii>l niciiis comfort
and the smooth workiii(< of tlio soci»l hikI iii,Uistri»l iiiiichine ; scaivity iiirans iinoiivoiiieiuv,

ilistress and the disloiMti.ni of iiKlnstrios ; al)s,.liite want of it would roiidcr llii> teuipcrate

rcgioiiH of thi- earth imiiiliabitiilile. The iiriino iieecssity of aiinile supplies of ».. olivioiisly

imi«)rtjiiit an .irtiele reipiires no proof ; hut if any wore needed it has heen thniHt tipon the

lieople of CanaiU l.y the recent strike of the anthracite coal miners ..f IVnnsylvania, and in a

way calculated to open the eyes of the most unthinkiiii;. A «oiieratioii ayo such a strike would
have excited little interest here, because the splendid hanlwood forests of southern Ontario
had not then disappeared, .iiid (,'ood " liody ' heech and manle wanned the houses and
generated ste.ini in the mills and factories of the time. To-day the situation is chaii:;ed. The
dwindlin;,' forests have retreated tr> such a diBtanee from " older "

I Intario as to make wood
expensive and scarce. All tilings considered, anthracite fiu- domestic use and lutiiminous coal

for steam raisini; are preferable to wooil
; and so partly f.r this r,Mso:i, and partly because of

the diminishing supplies of the native fuel and th.' increased faeiliti.-s for procurin;,' the forei>;n

article, it has come about that the urban aii.i town dwellers of Ontario almost wholly, and to a

lesser, but still appreciable extent, farmers and villaaeis also now rely entirely up<>ii coal for

fuel. The ninnber of coal users is const.intly iiicreasiu},', and the area in which wood is the

chief article <<i fuel is yearly retroatinij farther to the north.

One effect i>f the change has been to place the people of Ontario in a position ivf absolute

and abject dependence on the coal barons nr coal miners, it mittera little whi.li of a foreign

state for the right to live. As t(» the merits nf the ilispute between the coal companies and the

mine wiirkers, the people of Ontario may have their opinion, but they have no voiie whatever
in its settlement, and can have no share in framin^ laws which mii>ht make a recurrence of it

impossible. Their only privilege is l.. accept vitli gratitu.le whatever coal their <lealer.< can

induce the companies in Pennsylvania, whether miniiii; or railway, to send across the border,

and to paysueh prices therefor as may lie dictated by business sli^jhtly tempered wit!i philan-

thropy.

It is not an ea.sy niatterio arrive al the total amount annually paid out for fuel by the people

ol Ontjirio. The .|Haiitity and cost "f the coal consumed can lie ascertained with iiiuch exactness,

since it is practically all imported fr ;i a foreii,'ii country and the liijijrea are therefore to be fouiul

in the trade and iiavi),'ation tables, but the production and consumption of wood, which constitutes

the source of heat for one half the population or more, is iml so easy to estimate. .\ii

attempt, however, may be made. Accordini,' to the census of l!ll»l the population of Oiilariii

was 2,IH2,!t4T ]ieisons, of whom it,'jri,!t78 dwelt in the cities, towns ami incorporateil villa^jes of

the Province. The bulk of the people, l.'J4t>,9t'>!) in number, are classed as "rural," and are

made up of the farmint; community and those livinj; in hamlets and places ton small to be

incorporated as separate nnmicipalities hi view o! the oiiginaUv wood-,-! coudi'iiin uf

the countr)', it is probably within the mark to assume that wood is still the fuel mainly used by

the rural population. True, much wood is used in the cities, towns and villaires, and much
coal in the country ; but roughly speakini,', urban ilwellers are users of coal and eountrydwel-

lers of wood. Now, taking into account all the purposes for which wood is employed as fuel,

17]
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for generating tlectric power »nd formally other purposes it is used iii solid or gaseous form.

CJerniany is believed to have more fuel in peat thiin in coal, and much inienuity has been dis-

played in that country and elsewhere in devising processes and machinery fi^r preparing .t.

In short, so far from peat being an obsolete fuel, it is comini; more and more into use as

its maniifactiire is being pen'ected and a better article produced.

The Comparison Mist Rk with Com .

Coal is the standard liy wliioh any com[)eting fuel must be mea8uiv<l, tlmuyh there are

substances which for special |iurposes are eijnal or supeiior. Sniiie petroleums, fur instance,

K'ive better results in locomotive or steamship boilers, costing less and occupying .smaller space

for the ijuantity reijuired to prinUice a given amount <if power. Charcoal from wood makes a

better prmluct in the iron blast furnace than mineral coke, l)ecause of its greater freedom from

sulphui, which deteriorates the (|Uiiiity of the [li",'. In certain other respects, such as cleanli-

ness of handling; and completenesB of combusticm. coal c.impares unfavorably with wowl and

peat : but in the main, and for general u.se coal (including both anthracite and bituminous)

is the fuel which at present holdi lirst place in public esteem, and no doubt rightly so.

The comiwrison of ]ieat with coal must be at two jwints (I) ethciency. (2) price. I nless

there is a fair ei|Mality in the result of thi^se factors, peat must be ruled nut. If (m the one

hand it is so far below the level of coal in calorific value that no matter at what price produced

it would not be used where ci.al could be had ; or if iin the o'he.. it caiin.it be produced and

sold for a price .it least as low as that for which the e'|uiv,ilent in heating value of coal could

be bought, al' efforts to introduce peat will be unavailing except at times when nothing else

can be had.

TUe fact that peat continues to be used in many countries concurrently with coal where

there is no difficulty in procuring the latter, is pri>ot that for some purposes at least it is

equally well adapte<l and not more expensive. The Holland housewives, proverbial for their

neatness, will have no other fuel, and in the Dutch brick-yards peat only is used.

Peat is in reality incipient coal. The coal beds, which are the basis of modern arts and

industries, were laid down ages ago in some such way as peat bogs are now being formed,

except perhajis that in most oases trees were the source of the carbon of the coal instead of

the mosses or ai|uatic plants of which peat bogs are composed. A regular gridation can bo

traced beginning with peat or \*()0(1 and passing through lignite, bituminous coal, anthracite

and even graphite, the various stages of the process depending ujion the degree of pressure or

heat which has been exerted ; and doubtless the peat bogs of to-day, if not sooner consumed,

may in subsc()Uent ages be metamorphosed into seams of coal for the benetit of the coming

man. Being incipient coal, peat contains le8,s Ci»rbon and is inferior in specific gravity to coal,

though, as has already been pointed out, its properties in this respect must be considered

ill relation to the price at which it can be produced and sold.

Till-; I'l.ACE Ol- I'liAT AMOM. Kl EI.S.

The following figures taken from Percy's Metallurgy will serve to shi>w the place of peat

among the fuels, S'l far as its chemical composition and physical properties .ire concerned

SiibHtance
Carbdn HyiiroieD ' Oxvgen; Nitronen ISulphur i ,^i,

C. H. ! U.
i N.

i
S. ;

'^'°-

Peat 64 02 ' ..21

Lignite
|

6S 31
\

5.fi3

Bituminoua coal
i 78.69

|

6.00
Anthracite 90.89 3.28

28 !.•<

22 86

10 07
2.98

2 .%
r>7

2.37
.83

.56

2.36
1.51

.»1

9.73
2.27
I :tii

1.61

Speciflc

gruvity.

. H50

1.129
1 2.')9

1 392



10

the llnltet -uretrLnT
''"'""''^ °' "'''"' ^"'' '" ">" P-^ a.nounted to 25.5« and in

I

Calorific power. iW.t., „.« j
Fuel. !

l^ater v»pn„^ed
—

r

»t txiliinr ixiim.

KeUtive ' Absolute,
i

'••'» by "ne
BT.r. P»rt.

Co»I, anthracite ..

.

i !

"

" liitiiminouii ....
I 1.020

\ u xit
'

'' liRuite, dry . . .
• 1.017 u'rfj i

'^ !«

P'l-t.kilnHriey.... 0.700 Hn '

I*
'«

' »i> fried... 0.-00 ' \a']^
'"•*•'"'

Wood, kiln dried :
: O.m 'W^ 10.26

"""" -'^

o:ilJ__^! S I li

to 40.r Fahrenheit. The heating lalu , Z J "t, "T'
"'"" ""^ '^"'f^^"'"- '«' ''

"f coal, but it i, not possible to gi'e m J thrL '
" "'"""' "' "'""' '"-""-'^ "-at

-1 nor peat . a deHnite chen.il ..:,..;' XT;'' """"" "" '''' "''"'" "^' "'""-
w.thm certain limits.

'
'

'
^"'^ ""^ '" -^-'ni'-sition very cnsideraMy

byth^i:::!;::;:
'^--™'^'—

'
".tun... .,., .,..,.,„,^,^„^^ ,,_ .,

Material,

Cut peat..
Machine peat
Peat briquettes

.

Bituminous cnal

.

Anthracite

Weight per
cubic foot
«8 piled
pounds.

Ti
21
66
60
03

Relative weight; Relative bulk
for same heatingfor same heating

vaJue. value.

2.9<J

2 46
2.04
1.36
1.

14 36
2 56
2.14
1.43
1.

Specific gravity.

.60

.95

1 12
l.;«
1.46

The comparison is with anthracite rather thin with .
•. •

the,phereof,,,efulne,Hforpeatisi„theho„,tht
J

.''"''''"'"' '" ""^ ""''"'" "-^
rai.sinKpnrposes.run.of.mi, .bitnmilLJ ;

'''''""''^'"'''^''"^

mieal in u.se. One advantage pe tple r3 I T"' ""' ^'"''''''-^ "^ "'""" ""-~-
a«e of sulphur which it contains, he„rr.o"'"' " """ " ''" '""^'^ ^'"""^^ f--""
'he like. '

"'"'' '^^ "^'^ '-^ '««» '"J^r-ous to grate-bars, boiler tubes .-.nd

A.NTI.K.ACITK .AND Pe.AT CoMPARKD.
The principal uses of anthracite are in cookin.. anH I, ,• u

purpose in stoves and ranges, and for the latter i "^t no JT '"'^ ""'""'^ ^"' ""^ '"'•"'"

large percentage of carbon and hi,h speciHc gravity of antl^
';"'"•*^^"^ '''>"''' ^''^'^'^ The

-ng fuel, requiring little attention after bei„; o^ il ; "? """"""'' '' " '''"''' """l '^'-
.s little difficulty in n.aintaining a fire in s oL ! u

' "' '""^^''"'"'^" ><"""•. there
the morning.

"'"'^ "" ^""'«=« "ver night ready for fresh fuel in
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accurately contniUed by adjusting the draught. A peat fire may be iiuide tc last over night by

banking it properly and clusely st-ipping all the draughts. Once well lighted a peiit tire will

not go out until every atom of fuel has been consumed. This is due to the fact that it reipiires

very little oxygen to sustain its combustion.

The ordinary methods of burning fuel, whether colli or wood, are very wasteful, only a

comparatively small proportion of the theoretieal heating value being utilized. This is part.y

due to the large amount of air which tinds access to the fuel, carrying ott' the heated products of

combustion into the chimney or smoke-stack before they have performuil their work. With coal

the clinkers and li'e embers which drop through the grate bars are an .additional source of loss.

There are snnilar losses in the case of peat when burned in ajiparatus not well 'Uiti-d for its

combustion, such as ordinary stoves or furnaces intended for coal or wood. Hence much at-

tention has been given in Europe to specially constructed stoves for burning peat, in the in-

vention of which the Danes appear to take the lead. Further mention of these is made below.

AN Al Tl Al. Ti;ST Ol PEAT H El..

At the Provincial Assay OHice, Helleville, Ontario, peat briquettes alone wore used as

fuel for a portion of the winter of l!XJl-2, and the results are given in the repr.rt of

Mr. .1. Walter Wells, then Provincial .Vssjiyer. The olhce building contained \ipper and lower

flats with a total air sjiace of 23.0(H) cubic feet, for heating which ,:»<. coal stoves were ordinarily

employed. The same stoves—one .an Imperial Oxford Air-tiuht Heater, and the other a Fire

King— were used for burning the peat. The stoves were filled whenever necessary, and no

special attempt was made to economize fuel. From careful oliservations covering a period of

twenty days the following figures were obtained : Average temperature of outside air, 21°

Fahr. : ditto inside air, .^6"; ditto upper flat, 61'='; ditto lower flat front room, <'«1^
: lack

room, 63". The peat was consumed at the rate of 186 lbs. per day, at a cost of 37 cen'.s, the

price of the fuel being ' ..00 i)er ton, delivered. Starting or repleni.shing the tire causec" smok;,

and it was found advisable to prepare for adding fuel by creating a strong draught to carry

off this smoke, after which the draught could again be cut off. The stoves iciuind feeding

about six times a day, or once every two or three hours. Fire was maintained during the

night by covering the peat with ashes and closing all the draughts. When the latter were

opened in the morning the fire would spring into life ag.ain. No visible amimnt of soot was

deposited in the Hues.

In these stoves, as well as in several types of ciKiking ranges in which jieat brif|uettes were

experimentally burned last winter, the gratings were found too coarse, and it was not pnuti-

cable to prevent an excess of draught, or to wholly check loss of fragments falling into the ashes

below. This ditticulty was partially overcome by covering the bars with clinkers or wire

netting. These observations agree with the experience of the i)eople of JSeaverton, where

peat briiiueltes made by the Dobsim process are in common use as fuel.

p'or many purixi.ses. such as culin.ary uses, it is more important to have an intense heai

for a .short time than a lower heat for a longer time, and the rapidity with which peat reaclu

a high temperature renders it very useful in such cases. Often a bummg brirjuette becomes

white hot over its entire surface while the interior, if broken into, is seen to be i|uite cool.

Peat makes no clinker, but leaves considerable ash, dei)ending in this respect ujion the

composition of the Injg from which it is made. The ashes are light and powdery, and in

weight are usually greater proportionally than those of wood, though not greater than ttiose of

coal as ordinarily burned. When peat burns without any particles falling through the grate

bars, there is absidutely no unconsunied fuel, whereas with coal the percentage of half-burned

fragments which escape with the ashes is usually considerable. Peat ashes consist partly of

the inorganic substances taken up tiy the growing mos.ses or plants during their lifetime, but
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.....- ...n H. ,i„„,,j:rr:—^:rr=:: X-i;-'-l"«at has some diajidvantaKes, one of whirh i. ,i
•

.

,

» i i ™.
it contains even in the ..ri,,uetted f rj thu 1

'=".""'^7''''-' P-Po"'"" of water which

above, is the tendency in o dinan-IZ ,
'"'"'""\'"' ""'•'"«<= ^»""'- Another, .s not.dcy ord.narj grates of unc„„su,ned particles to escape .nU, the ash-box.

THE yiKsriON OK I'RIlE

bH,.ettes ^.5 pe/.^t thrttirr :^itrfV^:" "-
^"v "

'^-'

'.r..,.ettes can b.- made in Ontario at about Sl.O^.prlnVVo ir^^r^
"''"''

7?'
">»rKH, for profit, interest on investment etc it T A f. -^"""'"^ » ""''"We

can be sold at the place of production fr*';H)\ T
""' compressed peat fuel

if railway freights have to be paid L i 'T,
"' "'' "' ' -^""-P'-JinKly greater ti«ure

for twosuccessives aso s at Sooner r f'"'
'' has already been sold by one maker

fa.r profit. Puttin. th hclt!? )'' "
,

'""' '"""' '" """ •'"'='' "^ '-'"deJ a

per ton their cost wo be u ll I ^1?'TT " "'""''"^'' '"" "' -*'' ^ •"'^•'^

anthracite at «6 00 per ton S
'

h H
**'*' "*-" '""' '*"<» "' «^'*' P" "- '«

it ..ay be di;ted':;:Lrs r^ri::, zf"
'"'' '-" '"^ ^'=-"'""= ^-^ -

production and sale of anthracite Z vl
^"'""''^ ^^ '^^ *'''"'« o^*"- '^e

citizens of Ontar o are n f1 on ; : ;
""1"'""' " ""' ^«"""' " -" '^ -n"sing if the

.n.eadofasatprese:';L^;:n^::;:;:,;'::::^" -'--' -- '- - -"'•

European Methods ok .M.anuk.mti rf

t-po.suio,^.f„,j;:j,:^:'^^'';^7;^ "'"'"'' '''''''''^' ^"^ ''"-''-

venerable st^ndin., that we .^t tu „ f n '"""T "
'''''"''' """'' ''' "^^« '"'^-"^ « "^

facture. The gov'e'rnm:::;^1'
'i: ;t ;: r^T

^^

" ^"r
"""^ '"'''"'' °^ »»""-

as it is in Ontario both countrV. f

^'
"^

""f
""- f"*^' 'luesfon .s m almost the same pos.tion

climateandconl'n^ ;ZZ '"'" '™"''' '''-"^''
"' --"'-

a "K.cha„icalen« Zo^ hat iTt ""7 ''1 ^"''' '^'"""''^'^-^ ^r. J. G. Thaulow,

and his report dtt d J „e i%2 L '""t""'' " '^"^ "'"^'"^^ "^ •^^"'^>'*-' "'"^ •'«-"-

With care, because i;;:;oC-:r:arM2;';::rsr"r '^^ -?
turns are concerned whirh „I.,„ „

^ ''""'^ tiitre
,

but so far as climatic condi-

.«. «.,:;. ^;i « r;,:rr:rirrr'"'"'?' >-" '-' "•'•

In European countries three kinds ..f neat fuel are W.,o»„ • ,,^

ground or macerated tl. u T'
'

1
' ' P " '"'*' "''"'^ " ''"^ """"^ «'-" '« Peat

or moulded .ntor::i;i^i:':r:rr:t2- i^rsv^r ^-

;r ":
^"'

artificially drying and compressing powdered peat.
' ^^ ' """'"" ""''" ''>'
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Coke oi ch»rco»l is als.. made from peat and i« used in tlie smelting ..f r.rcs »nd otlier

metiillurKical iiroct-wes. In c.mverfini,' the niw jK^^at int. i clmrco:il pructically the name ran^e
of l)y products is (.btained and made use of sh in the cokini; of c..iil hut cliarcual fuel

is little used in this country, and it has not l.een thoutjh' necessary t.. m.ikf any extended
allusion to thin a-spect of the subject in the present |ia|>er.

The first mentioned variety, or cut peat, is the sort used by the p.ji.rer claase.s, who
employ their own labor in the spring and summer in making it. Though constitutin' a
fuel by no means to be despised, especially when taken from the decomposed layers of a good
bog, cut peat is suited only for Uxsn] use, because of its retaining, even when apparently .piito
dry, a considerable proportion of moisture, and because of its bulkiness and friability and eon-
»e<iuent unfitness for transportation to long distances. This varii'ty (,f peat can only be m.ide
from a dry or drainable bog. \ ter digging, f.ir which purpose a sjiecially shaped spade is

used, with a wing at one side, in order t* cut out rectangular blocks, the latter are laid on the
surface of the bo^', where in a few days they lose sutficient water to be turned over and after-
wards piled up. During the summer months the Mocks of peat will dry down to • water
content of about 30 per. cent., by which time they have shrunk to about one-.iuarter of their
original size. Probably the larger proportion of the peat fuel used in Europe is of the cut or
"stick " variety, its great recommendation being its cheapness. .Vn able-bodied laborer can
dig up the eijuivalent of 1] tons dried peat per day, and in most cases the digging and subse-
quent handling is done bf himself and members of his family. The use of cut peat as fuel for
general consumption is out of the riuestion in Ontario.

MACHINE PEAT.

"Machine" peat isacoinpacter and better article. It is sold in large .[uantities in Holland,
Germany, Austria, Denmark, Sweden and Russia, and is used not only for domestic purposes
but also in manufacturing, metallurgical and other industrial operations. A great many
team boilers, including railway locomotives, are fired with this variety of peat, while in brew-
eries, distilleries and under salt piiiis in liermany, it is preferred to other fuel. In Austrian
glass-works and brick yards it is also fre»ly employed. Most of the peat consumed in Europe,
except by che peasantry, is machine [leat, and it forms in fact the only fuel for large bodies
of the population. The methods of preparing it are very numerous, and much ingenuity has
been displayed in inventing machinery and devising processt-s to suit varying conditions.

Two principal systems are distinguished in making machine peat, depending upon the
treatment of the raw material immediately up(m raising it from the bog. One plan is to <ligeF*

the peat with the addition of water into a li<|uid mud, which is then poured in' moulds in
tl. • open air, and after losing some of its water, divided into blocks and allowec. dry. The
product is sometimes called "knead" peat. The other and more commonly emj lyed process
consists of grinding or mincing the i)eat as it comes from the bog, into a soft plastic mass,
which is then cut into bricks and dried.

A DANISH PEAT PLANT.

A well known and successful establishment for the manufacture of "knead " peat, is in
operation at Sparkjer, Denmark, on a large scale. The works are either stationary or portiblo,
in the latter case floating in the bog, where there is sufficient water. The peat, dug by hand
or machines, is conveyed mechanically to the works, where water is added and it is passed
through the mixing machines.—plain wooden boxes, containing rotating screw-shaped knives—
whence it is elevated to a large Unk, and afterwards taken in cars to the drying fields. These
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c<.n.i.t of 6eld. of «„.ly ., il covered with gr.,,. Elevated flat, «, .entl.. ,|o,h„ are Dref..rr«,we.. e,p.««, to „rev.i.i„g wind,. Th.. ...t ,...,ture i, then poure'.iJJZZZmou.<U after Hta„d.n« . few hour, in which ,nrticient „.,.. .. ....h^d l,y tZZdylZ
;

''!•'-»•;.-' -d •'">* the n.ou.d. to ,.e removed. In three or fo. r dl il1.un.p. or br,cU. .re turned and .ubHe.,uent.y pi.ed in heap.. The who.e dryi.^ p-^J r

;;;;: :;:.ir

'

'" """'• "^"""•'"« ' ^^^ -''- ^^- «"'-^«'' -^- -'-'-n:
At other worl<, the dense ,«,Ht .i,,uid i. ,„,ured in th.ck layer, over the drying .rtundand when m .eun-dry state i. ramn.e.. and cut into suM l,ric!.s. By this ™ethJ the drvinc«,«c,ty of each aereof ground i. increased, and the lat.or co.t reduced ' '

The cost of pe.t p.ant.. such a. those at Sparl<jer, is ab-ut 9m per ton .f daily pr,K.uctiorwhen of th, ,K.tab.e var.ety. and about il3o per ton when statil.nary. In i tttt
rt- r :'

'*"'

^r""''
e.tab.ish,ue„t. which co„,pr..e, a large nu.ntJr of ind vT.Im loTwa 2o,.KX) tons of dry ,.eat, which had a se.lmg va.ue of «54.00«. or $2 10 per ton (2 24Cb.) The oo.t of pr.K.uction varied in the se,«rate plants fron. H5 ce. ts to «, p r'tof.o.b. radway cars. The laborer, work by contract and earn on an average «1. p r day Tpowerre.,u.red.s.„.an. the product of one n in., horse-power being pL It 5 to's ton!

In the manufacture of ordinary n.achine peat more powerful ,„.chi„ery is used Afterreduc.„g by dra.nag,, the water content of the bog to 80 or 85 per cent, the pea Idug andand thrown at once into an elevator which carries it to the neat mill
"

f""*'
Y"« ""''

portable and capable of being moved on track, la.d on the s^ce ^he X'^strti:.';;and placed at sou,e central point. The n.ix.ng machine (see illustrations of VnrepWat
"Zmach.ne consists o, a hollow iron cylinder or cone in which rotate one or w ro 1 st ^^

bricks. These arethe;LnspoZ.:,iSg;i::;:iS::r:«r::;tr"^
proc.soocupie.from6to 8 weeks, .ndwhen finished the peat bricks^.^Z; J'^ ^t^
r:i; ::

'' '"""
"

'^ ^^^^^'^- ^-''^ -^ ^^^'^y^-^ ^" -«^-e the moi^irt

MILLS lOR .\LAKL\i; .M.\l.III\E •E.\T.

The mills or umchines used in making machine peat are of various construction but al,incorporate very much the same principles. The<r o„erati,„w b,

= '"'''^"^'"n. hut all

that the demand for them has increased le^ grea^j;ST X'^i: t:! ^r'S::^usually stands complete in U.self on the bog. either all on the one portable
, I Irm or w'hthejo^mobde. or power plant of engine and boiler, a .hort d.staLe away'and cle;^^;

Fslnf^"s
"""^""'*" ""''""'• '"'"'"f'*'-'"^'^^' "y '^kerman's Foundry and Mechanical NVork.Eslof, Sweden, re,u,res an 18-h. p. engine and boiler, and can turn out from 20 to 25 to

''

madnnepeat per ten-hour day with the help of ]5 n.en. With locomohr r!us wand other requi.sites, the plant complete costs «1900.

eomob,!,. rads. wag.,n,

TheAnrep(or Vnrj-s) peat machine, probably the most modem „.. i

invention of .Aleph Anrep for \nrvs> » s» r .

'^ approved, is the
>-l>ii nurep jor .\nrys) a Swedish enirineer nf)w ro«wlor,f ,v r>

one thousand of them have been built and are in use It i J
''""''"'.'" '^"""''- '^''^'^ '^'^^

,, . „. ,, ,

""I <"iu art in use. It is also now hniii" CM'-fn-'^ed !-v fhMunK-tell ,H MechHu,c:.l Works Company at Eskilstuna. Sweden On some" of thr" V
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thu s»iiie carriagu. It it accounted auiiertur to all othor extating iiiacliiiieH of the kind IwcauHe

of its greater capacity |ier mna |ior day and coiiiii'i|uetitly lower lont of priKliiction.

The Anrep machine is Imilt in two ai/.ea, the larger producing from 4t) to *iO toni tiniihed

fuel per 10 houn with 2ti workmen, and rei I uiring 38 home power. It coats fl.ltlKI eicluiiive

of power plant. The simillur type is built in liLfht .iiid heavy ityles, the former 'iirtiing out 20

tonii peat fuel per lit hourH with 13 men, and consuming 1!) Iiorse power. It in aoM for $H'il),

excluaive of power plant. The stronger machine priKluces from 25 to 'M tona of tiniahed fuel

per 10 hours, employing 15 men and using 25 horse power, its price being 8I,20(>, excluiive of

power plant.

Another machine haa recently been put on the market by the Abjorn .Andertaon's Mechan-

ical Works Comjiany of Svedela, Sweden, and a number are now in use. i^everal si/.ea are

made, anging in capacity from 20 to 40 tons tiinr.hed peat [>er day. T! i niachinea proper cost

from 9i\b to $675.

In (iermany mosi oi the peat-milling machinea are made by K. Dolberg of Roatock and

A. Heinen of Oldenburg They are similar in construction, and resemble the Swedish machines

already described. Much hand labor is required in their operation, but they are able to

produce 1^ to 2 tons peat fuel per man per day.

With wages ranging frimi 95 cents to fl.20, or averaging say$l.<H) per day, at some of

the large Swedish peat works machine peat ia made at a ti>tal cost of f 1.35 per ton, though

this figure may varj* appreciably one way or the other dependin
;
on the condition of the bog

which affects the cost of labor ahuie to the extent of from 5<) to 80 cents per ton.

Machine peat contracts very much in drying, the volume of the dried peat often being not

more than one-sixth that of the original block. Thus the bricks acc(uire a very compact con-

sistency, bearing a close resemblance to lignite boti: in appearance and density. In specitic

gravity it often surpasses water, but commonly weighs from 30 to 4') lb. per cutiic foot. It

will stand ordinary h;indling iii being moved from , lace to place, is less hydroscopic than cut

peat, and may easily be stored without absorbing moiature. In some places in Germany and

Denmark tbf practice is to thatch the peat stacks to keep out the rain.

" Cut " and " machine " peat in their various methods of preparation almost exhaust the

forma in which peat fuel is used in Kumpe, comparatively little pres.sed or bri'iuetted peat

being manufactured as yet. Of recent years, however, the briijuetting of fuels has assumed

large proportions, especially :n ticrniany, where in 1901 the output of brii|uetted fuel was

l,t)43,416 t<ms. Of this ipiantity about half was used by the railways and one-third in fac-

tories and industrial works, the remainder being about equally divided in use between dwell-

ing-houses and steamships. The principal sub.stances used in making these brii|Uettes are coal

screenings or waste, and lignite, but peat is now sls^i employed. In the case of peat an

attempt is made to carbonize it by heat and compiusaioii during the process of manufacture

in order to give it greater fuel value. I5ri()Uetted fuels aoi I in 1901 at an average price of 13A

marks ($3.13) per ton wholesale.

In face of the general acceptability of machine peat, and the firmly established position

of its manufacture in Europe, there is not the same inducement there to apply brii|uetting

processes to peat as to other crude fuels which cannot be solidified or reduced in bulk in any

other way. The peat briipiettes are produced in presses <pf the open-tube type, similar to

thusc hereinafter dcscrilwd, the prcs.=5urc re.|Uircd iieing about 11 ton.s per .s.iu.iro incii, a

very solid block with smooth, polished surface being the result. Cut peat air-dried down to

30 or 40 per cent, water is lirst pulverized, then artificially dried in a pan-drying apparatus

heated with live or exhaust steam, until not more than 12 per cent, moisture remains. The

briquettes are oval in cross-section, instead of circular like those made in Ontario. Four

I
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,.Unt, on'y .re kno,n to l« m.kin, ,.e.t hri.,uett.. in Kurope .t the „,«,„„, ti™. . .

th. o.«it of pr.Kluctu„. i, ,n„„ |2..K) u. »2.16 , ton.
'""""^ ''''^''

Peat Fiei. Makini, is Ontakio,
For «,ver.l year, the ,*.t fu«l induHtry of ()nt«ri . ..m W„ «rH.,..,,l, .,,,.,.,,,„, ,„j ,,,^,H nt h.H now ho..,, reached a, which the n,aker. can tum out th.ir p.^iuct at a „r nburden o expenment and ,„ve,tiKat alw.y. an onerous one in ...,„Mishi,.K . n w i'du.^nha. .K.„ „.„.„ by a f,w. and no dout.t much „,..„ey ha. ...en .pent o„ „eth,J. . 7.. h ^w ,ch .n the en.. «.ve only negative re«,It.. Hut .here were th..e wh.. did u-VIZ Jultnnau. .ucee«, and with do«g.Hl re*,Iuti,.n detern.ined to persevere unt.l h gT wl

A A J k*.n, fonnerly of Montreal, but now of T..ronto, who ha« .,,e„t . I.fetime „.ntelhgent effort, to «,lve the prol.le,,. of peat manufacture; Mr. Ale ande! dTw.'

hhuttleworth of Br.ntford. and Mr. E. J. Checkley. of Toronto. .11 of who,,, are de"rv,„« ofpra..e for the.r .u.U.ned and well-directed atte.npt. to put the indu.trj on . p I" "Lapay,„« W... The Canadian Peat Fuel C.,„p.ny. the Peat DeveU.pment SyndT^tl -„o"rPeat Indu.tru,., L.m.ted-.„d the Peat Mach.nery Supply Con.,Jy are the o^'^'zat^nthrough wh.ch the above named eentletnen and other. a.«>ciated with then, have ZS o„the,r abor.. It would perhap. be too .nuch to a«ert that all the dirticultie. have been .„rmounted an that the .ucce„ of the industry i. an a.,ured and cUbli.hed fact but ^t yrate, the preliminary .Uge appear, to have been pawed, and there can be littl. H.. K^ .wwhat yet remain, to be done will .oon yield to the Tddre.^ and .kmortl^e ^ hat re.dydone .o much. There have b«en many problem, of manufacture which defied for ,.»r^ T.Xand .nvenfvene.. of man. but few indeed in the long run have failed to yield to b"ld exLnment and ,»t,ent .nve.fgation. We may be certain that the difficultie. .urroulding the' ro'ducfon of a cheap and efficient fuel from peat will i„ like manner di.appear
; inde^ ole ofthem ave already vani.hed. and the ,ue.tion .ee.n. to be rather how to produce the epoM.ble fuel at the .,a.t po„ible coat, than how to produce a good fuel at a flirly"w It

The peat fue. ,,ue.tio„ present, itself in .omewhat different .ha,.e t., the people ofOntano than ,» .nhab.tant. of European countrie.. Here we have f.!r Ion, bee, ab t"Ob ..„ hard ..: or anthracite-the be.t domestic fuel in the world-at comparativTlowco^^and th.. ha. made us fastidiou. in the matter of fuel. Anthracite i. unknown i„ ZoZlndthe co„se<,uence ... that form, of peat or other fuel perfectly acceptable to Europea."would

a": hricrrr '^z'r • ?^ "'""™^""" '"'-''- ''^^ - -- -tinuer ei :;„'
anthracte ha. been .uddenly and rudely dispelled, and the po»ibility of obUinL^^
efficont .ubsftute ha. a once become a matter of vital imporunce. What ha. >ZZonce may happen aga.n

; and-to put an extreme .uppo.ition-if trade with the Sted
.h^^dln":- "^r'T"'^

'^y '"• - 'f f- -y— the government o. that cou" y.hould n t,meB of .tr.ke or .carcity of coal forbid the export of anthracite, the need for.ome other k.nd of fuel would be insUntly and most severely felt. Coal tLre isTn Nov.

pnce of fue. '.nately .s only another way of cutting off the .upply to very many. Theact however n.. that peat must ccnpete with anthracite under ordinary .indition.- andthu ha. been kept steadily .n mind throughout the pre.ent report.

and Jin? ""''T Tt'^T'"
"""'" ''"« P-' f-' Pl-'" •<> far erected in thi. Province,^d m ntton « made of them below, together with the bogs on which they are situated

; but det«led account .s gtven only of method, and proce.se. themselves, and in the main ly tho.eplant, and du.t.nct.ve feature, have been selected for deacription which have actuaUy ^v^
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or gtva good |>mnii«« >>f provinKiiiiccewful. Cnmiilcte tl«t» ah t<> cnntn ^tml olticirncy ooiilil not

in All CMeK b<' iihuine<l, hecitiiiie of till' intermittent wurkinK of iiiiiny of llii' now |iliint.'<, hut

where iletaiU of working rimtR urt' Kivt-n tht*y have lieen dinluceit frittu testa or olMerviitionii

actually niailtt, nnd nre lielirved to hf corrm'i nitliiii ti'irriiw litnitx.

phoi.kkn iiK rill- l^nl*lK^.

Little attemi>l waa iiia<)« In lliiM country until roiiiiKtiHtivuly recent yu»rH to utilize \ie:V

for fuel |Mir|H ISDN. Knuxriiiit* from ScotUml, Irelnml or loTmany <K'>'iisionally cut ami xnved

peat from n«ii,'hl>orinK bou*. »• they or their fathers were arcuiitomeil to do in the liind of their

hirtli, and aniall ijUHntiticN of |H'at fuel were even manuf'tctured, nx liy H<Hli{eF hy the mnrhiiie

proceiN (deacrilKil liy ^iterry Hunt in tlielieology of Camilla, IMiili), mid Aikmnn. who in one

ofieration compreaseil and carlHuii/ed hin fuel, about 2."! yenrs iii;o. Kuel made hy the Ijodijes

and Aiktnan ]>rocuHMui wax tented in railway looomotivuit and uiidi ' nirnm iHiilers, mtli reiiulu

more or letM aatiafactory. Though there wan little immediate rcNii.t of these elTorta, inventors

and e\|>erimentera continued to work at the problem, KriipiettinK presnea of various desiyua

were constructed until what ap|>eared t" be a natisfactory machine w:ik evolved, when a

number were built and sold to intending; peat fuel makers. The pri>cefn i^f
j '.'piirinij the peat

was simply to dig up the bliK-ka from the bo);, let them dry in the air, and after comminulin^

the material in huitable machines compress it into briquetteH. The result of the tirHt aeaaon'N

operations was toHhow : (1) that peat could not be succeHsfully and constantly drieil down in the

field to below 'M per cent, moisture ; and (2) the.t in this condition it cannot be compressed into

dense, solid brii(uette». The conse<|Uence wax that the peat factories ceased their operatiims.

The old belief that the applicatiim of artiHcial heat to the drying; of peat wsh too expensive

to be profitably employed had now to be proven unfounded if proL'ren.s were to be made.

Probably the cost of artificially expelling all the water contained in the saturatotl peat would

he prohibitive, but some combination of air-dryin« in the held and artificial heat might be

successfully used. Drying machines of varyini; principle and deaign were invented or adapted,

but all proved unsatinfact^iry until the type now in use conaistinu oasentially of one or more

encased and revolvini; cylinders, wa.s employed. These have done the work more or less

satisfactorily from the bejiinning and o, may here be conclusively stated, that with the

many improvements which have been made on the original this type of dryim; machine has, in

conjunction with a preliminary use of wind and sunshine, solved the problem of getting rid of

the water at a reasonable cost.

The real problem of peat fuel manufacture lies in rcmovinj; the water ; this solved, the

other pri cesses do not present insuperable difficulties. The peculiar power which peat

possesses of absorbing and retaining moisture ari.ses imt of the unii|ue chanicter of the |>e8t

Itself. In the growing boj; raw peat contains from 85 to 90 per cent, of water, so intimately

associated with the plant fibres that dniinage will not reduce the water contents to less than

about 8."> |)er cent., while with 60 per cent, the peat feels and looks merely damp, and at 3fl i)er

cent, it is to all appearances dry. The application of heat is necessary to transform the water

into vapor, and the process of evaporation is furthered by a fTeliminary breaking down and

disintegration of the tough cell wa?ls of the peat fibres. How ttie pioblein of ridding {ieat of the

«ater has been attacked and solved is narrated below.

Pe.vt Hot.s Axn Pi.xnts i\ Ontario.

VVha. Ontario lacks in coal lieds is made up by her wealth of peat bogs, which in extent

and wideness of distribution are probably not exceeded by those of any other country of e<|ual

area. Peat bogs of greater or lesser size are conveniently situated at almost any point, l>oth in

older and newer Ontario, and are so common as not to require any attempt to enumerate them.

In the southern part of the Province, bogs, while numerous, are not usually of commanding
2—Po«»-



IS

area, tluiu<{h iiiiiny a:v i>{ sutticient size to be the baais of a larye fiu-l factory ; but north of

lioiijht of lanil miy 50 iiiilus south of .(aines Hay, peat ruuskei,' covers the face of thi- earth

hurlre-.la, pirhaps t' n 's, of si|Uare miles and stretches northwards along the westc

shorep of Hudsoi'' U..' '"e- northern reserves of carbon will mo doubt some day play

important par ' I e ec .1 of the Province; but for .1 loni; time all the fuel which 1

be reipiired ma) 'e un ' ^it ,ed from tlie bogs which, so to speak, lie at our doors.

The reason for tile e.tistence of so jjreat an extent of bog land i" found in the clima

which iiuludes warm rainy seasons of several weeks' duration twice a year favorable for I

growth of peat bogs, and a winter season of live or six months, during which the surface of I

bog is frozen over and so preserved in shiln 711". On the other hand there are no long-e<

tinned periods of drouth and heat to bring about the drying up Mid eonaei|ueMt termination

'he bog.

Considerable variety exists in the composition of bogc, depending to .son.e extent up

the nature of the rocks and soil of the surrounding country, but chiefly upon their method

origin. The greater number are composed of sphagnum moss in its many varieties, some

compact growths of othiT species of moss, and others of a mixture of aijuatic plants, with

without moss, or of the common marsh grasses. On all these kinds of bog. except the h

mentioned, evergreen trees, such as spruce, cedar and pine, and occasionally hardwoods, gri

but do not tlourish, except on the edges and on the least submerged portions of the bogs.

Anai.ysks of Om.xkui Pi;.\ts.

It 1^ nut every bog that will make good fuel. The choice of a good bog, higli in carb

and low in ash, is the first essential of a successful peat factory, even more necessary th

go, id shipping facilities and a well-adaiitid process of manutacture. The two latter may
provided if wanting, or improved if faulty, but the bog is a product of nature and must

accepted as it is. The following table shows the (piality I'f several of the bogs on which pe

fuel plants have been erected in Ontario :

Bopf.

1. Welland;
Kfuin top to 20 in. depth
From 20 in. to clay Ijottoie at V2 m

2. lieaverton :

From top to 7 in. deptli
*' 7 in. to b5 in. depth
" ir> in. to 211 in. depth .

" 2t! in. to 411 in. (bottom)
;t. Perth :

Top r> feet
' 4 "

4. Brunner :

Top » feet

5. Brockville :

Upper stratum, 3 feet

Part lower stratum, from 3 down to .'1 feet,

fi. Rondeau :

Lower atratum, beneath surface growth. .

.

From stock pile

7. Newintrton :

Sample No. 1

" 2 .

" " 3 .

" ' 4...

I

Water in

original

sample.
per cent.

S2.20
S7.4H

112 '.m

8:i,3l

84 86
$2, US

87.114

8ti.(;(>

87.r)2

90.12

f.'aiculated on ITt per cent,
water content.

Volatile
com-

luibtibles.

per cent.

Bit 27
.'i«.7H

,"17.13

(17 68
73, 6u
."it; 03

.'i4.72

f)7 81

60.10

66 08

67. IB

54 (10

(17 .
119

.^o.74

64 42
.-.8.70

68.15

Fixed
carbon,
percent.

21 66
21 05

n.1.7
10 39
4 72
.10 I

19. S,"!

18 92

15.70

20. H2

13.73

2;l 29
22 44
11.06

27.21
28 61

24.73
25.30

Ash,
IXT cen

4 07
7.17

ir. 20
7.03
6.68

27.67

10.43
8.27

9 20

9.30
14 12

3.16
7 ;«
5.9.-,

l.O)
1.97
1.67
1.66
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TiiK \VKi.i.\M> Hin.

Ash,

t.
\WT cent.

4 07
7.17

ir. 20
7.03
6.68

27.67

10.43
8.27

9 20

9.30
14.12

3.16
7 96
5.95

l.O)
1.97
1.67
1.66

The Wt'llHnd bog is situatctl in llio tuwiisliipM nf Iluiiitx'rstoiu' aixl WHiiitloi'l, six unit's

north of the town of Wclliind ami between the Wellaml aiiiiil anil it> fiuiler, :ind is ownod liy

I'eat Industries, Liinitod.of lirantford. It covera an eatiiiintcd area of 4,0tHl acres, or lietwien

I) and 7 w(uare miles, and varies In ile[)th from '.i to 7 feet, avoraitiiii; probalily ."> feet. It will

furni.sb o\ er 4,<)<H),0<H) tons of (inislied fuel, eatimatint; l,n70 tons to the acre. Ooinposed "f

s|>ha^'ninn moss, it typifies the fjreat majority of audi areas in this eountry. The uppi'r portion

of the lio^; consists of fresh o> ',i i i.}; "loss. Tliis in the course of propa;.,'.ition dies out at tl.e

roots with the appearance ' k-w grov.ll. lOi ••, the result beini; a ijrailual accumulation of

moss and plant ri'tuains. rooi-iil'n^ dnvnv .. •,;, the brown li({hl luoss chanj^es in color and

density until at the botton. hce is a'l ainos black, very compact muck, supersaturated with

the peaty waters. These h • r \; -its ire ni t decayed, but by chemical alteiation and elimina-

tion of sonic of the volatile constitiients lh>, iieicent.Hge of carbon has been increased, and tho

lirst step taken towards the formation of a future coal bed. Numerous !ar'.,'e and small roots

are found einliediled in the peat from top to bottom, the only remains of a once tlourishiiii;

forest of cedar, spruce, and other hard and soft woikIs. Now nothim; but scattered shriibsand

grasses are capable of subsistinj; on the surface of the bot<. Very compact, clean, ureeniah clay

forms the bottom, the usual underlyinjj; lied of shell marl beina in this caae absent. The Uiwest

six inches of the boi{ contains too much clay and other incombustible material to be of value

for fuel, a tine silt havin;,' impregnated it, doubtless throuyh the unrestrained movement of the

waters in the early days of the b >{. The remainder of the bot; overlyint; this stratum is low in

ash, and is i|uite suitable for fuel. If the (i inches at the bottom had been eliminatid from the

Simple, there wouUI have bean an appreciable decrease in the amount of the aah shown in the

lower portion of the boir (see analysis in forcKoiii-.; table).

Many years av;o when the Wellaml lan.il and its feeder were iiniier construction this bog

formed an immense undrained swamp, so full of m.alaria that nobody lived within miles of it.

The unfortunate laborers died in scores. Now all this is changed Hy means of the artilicial

waterway and the county and township ditches, both swamp and surrounding country have

been reclaimed for liabitati>>n, and the locality is as healthful as any.

The Welland bog, described above, and the Heaverton bog, a description of which is given

in the following (I iragraph, together with the factories respectively belonging to them, aio

classic scenes in < (ntario peat fuel manufacturing. Scores of experiments in drying and bri

quetting processes, the two most troublesome of the inside oper.itioiis, have been conducted a!

these placea, tests of machinery and presses having been carrieil on at Welland for nearly

twelve years, and at Beaverton for about half that time.

nil-: liK.WlKlON lioi..

This bog covers an area of about 100 acres in the township of Thorah, Ontario county,

adjoining the village of Heaverton, and is owned by .Mr. .Mexamler hobson of that place. It

is composed of the dead and blackened remains of rushes, grasses, weeds ami other acpiatic

growths, with practically no moss except a stratum of a few inches in width at the bottom. In

depth it measures about 40 inches, but of this only the upper •_'6 inches is tit for manufacture

into bricpiettes, the lower 14 inches resting on the saiiil and marl bottimi containing, as the

analysis sh.>ws, too high a percentage of incombustible inaleri-il to be of value for saleable

fuel. It i.s conseijuently loft for subsei|uent removal to be consumed in tht w..rks. The

analysis tigures of this bog show th.it in peat beds the percentage of fi.\ed carbon <hie» not

always increase with the depth. The advisability is also shown, in order that a product of

uniform ipiality iiny lie obtained, of excavating the peat from t 'p to liottom at one time : or
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if this in imt pos-sible, <if mixiiij,' tlwt fron. vaiimis levels. In this way n thin boil coiitainin

to.) much ish may lie utilized, provided the other strata are if l'oimI i|uality. This is illustrate

in .Mr. Dob.son's practice on the Heaverton bog. The uppermost layer of peat 7 iiiches thic

contaum over Id per cent, ot ash, which is certainly high : yet after lieinu nii.\e<l with H incht

containing 7.03 percent, and 11 inches contain. ng i<*M percent, respectively, a good fuel

produced, showing lesst than 10 per cent, of ash. This boy, though not of large extent, adnul
of easy drainage, and is remarkalily free from buried stumps, roi.ts or timber ot any kind. I

has therefore formed an admirable arena f..r the evolution and testing of niechinical methoci

of jierfiirmiiig the necesHary Held <.perations, in the devising and apjil cation of which no !••!

than in the invention <.f apparatus for the drying and briipietting of peat, Mr. Dobson lif

shown much ingenuitv.

rilK I'lvKTII liOli.

The I'erth bog. or No. :{ in the foregoing table, lies in the township of Druinm<md, aboi,

a mile and a half north of the town of Perth and half a mile from the ( 'anadian Pacitic railwaj

It is known locally as the "blueberry marsh," and is roughly estimated to cover an area i

2,I3««> acre», of which the Lanark County Peat Fuel Company of Perth owns a small i>ortior

comprising some ab acres. This was formerly ploughed and cultivated for grass, so that froi

the surface down all is now rich, black, crumbly peat. It bears a dense growth of willo

bushes, while on the next lot and in the middle of the liog, a small forest of .stately hardwoo
trees flourishes. This seemed so remarkable that a number of s..undings were made of th

ground <m which the trees stood, the result being to prove that they were actually glowing o

peat of c<msiderab!e thickness. The average depth of the bog is between 8 and 10 feet. Th
[leat is composed of the remains of grasses, both fine and coarse, large-stemmed weeds an
aquatic plants, well preserved, but with an almost entire absence of moss. Fallen logs an
roots are plentiful, but do net interfere with excavating oiierations, except when near th

surface, as when deeply buried they are so completely waterlogged that the spade cuts throug
them nearly as easily as through the peat 'self. But exposed to the air, the timber in a shoi

time turns tough and very hard.

The company has partly ditched the bog, and installed a plant for making peat fue:

including a dryer and a brii|uetting pre.ss of the Dickson or open-tube type, but tor varioii

reasons little practical success has attended its operations.

THE HRl'NNER BOC.

The Brunner bog lies in the township of KUice in the county of Perth, and is traverse
by the lino of the Grand Trunk railway. It ciivers an area of about 2,(M)0 acres of whic
1,300 acres are held under lease by the Stratford Peat Comiiaiiy, Limited, the peat plai

erected in the middle of the bog beside the G. T. R. tracks beingabout 2 miles south of Brunnc
station, or 9 miles north of Stratford. The bog is of the true moss variety, but differs froi

most bogs of the kind ii. that the moss is of the genus hypnuni. Marked variations in ipialit

.-haraeterize the bed, the upper foot or so yielding a brown to black, fairly compact muck highc
in carbon than the beds below. Next comes an 8-inch stratum of bluish-black dense jicat devoi
of vegetable fibre, but containing charred fragments of surface shrubs—evidences of fiie i

by gone times. From here to a depth of 3 feet fr.im the surface more brown peat occurs, whic
is then succeeded by a dark bronze-colored mass with fibre almost as distinct and fresh, excef
for the hue, as when living, and not much more compact. This material is said to extend t

the bottom of the bog, the total depth of which is « to 10 feet. Probably only the upper 8 fet

will prove of value for fuel purposes. Many stumps are embedded in the bog, while over th
surface a forest of upturned pine stumps is scattered, the labor of clearing the ground i
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which will be in [uirt coiiipensatuil liy their viilue :i8 fuel. Willows li»\e densely overi;r<iwii

severnl extensive area.s uf the l)ii<4, rtiid i)\ r all nf the reiniiiniiiij surface t:ill weeds flourish.

The company put in a plant for making ptat fuel, the dryinj^ machine heinu a modification

of the Simpson aji] iitus, and the press a Dickson one, which appeared to work satisfactorily,

making l)ri(|uettcs 'J inches or i!J inches in diameter as desired. < hvini; to the large number of

stumps and roots on the ground, harrowini; is the method employed for harvesting the [leat.

.\ ouantity of fuel was produced, but a tire in the works about the end of l!tl)2 interrupted

the i>p"rations. These have since been resumed, and some alterations made in the apparatus,

including the substitution of a Dobson press for ttie open-tube one formerly employed.

Shipping facilities are unusually good, a switch from the (Irand Trunk r.iilway running into

the plant, and cars can be loaded by conveyors leading directly from the press.

An interesting fact was noted in connection with tlie operations liere. .\ir dried peat cut

and stacked on the bog several years ago was drawn in last sunnner (10<I2) in a.s ilry .i .sttte,

except for the outside of the piles, as when tirst gathered. The unusually lieavy and prolonged

rains of 1W)2, which hami)ered peat-m.aking everywtiere in Ontario, had pcMietrated ,he heaps

only for about 3ii inches, and where the covering was of tine i>r brukei" peat, only the outside

6 inches was wetted. It will be an important economy if it is found that the fupply of air-

dried peat for winter njanufaoturt can be stored without having to provide sheds or other cover-

ing for it.

THE BROl KVII.I.R BOC.

Bog No. 5 in the list lies two miles north of Brockville, in the township of Klizabethtown,

Leeds county, and i.s reached by a branch of the Grand Trunk railway, which skirts its north-

easterly edge. It covers some 140(J acres in rectangular area, and occupies a basin with clay and

gravel bottom. Soundings taken from the edge toward the centre increase in depth ti 411

feet and ]irobably upwards. The upper .'{ feet is composed of the remains of grasses, grass

roots and slender a<|uatic plants, and but little moss could be detected. Scattered iiatches of

moss of the genus si' lum occur, liowever, a|ipai'eiitly increasni^ toward the central

portion of the bog . till submerged. The upper stratum of .'i feet is of uniform

i|Uality throughout, an , fuel value. .At this depth a sharp change takes place both

in the character and c| .nty of the peat. A dark brown plastic bed or stratum comes in

here which is said to extend to the bottom of tht' bog. It is dense and finely stratified, and

except for occasional minute fragments of plant roots, vegetable fibre is entirely absent, the

wh(>''> [iresenting a uniform, smooth surface when torn or cut. On thin edges it is translucent.

Wlieii dried the color changes from brown to black, but at a distance has a grayish cast, from

the minute particles of incombustilde material de^seminated throughout the mass, some of

which are (piartz grains. The texture of a specimen while being dried passes into a rubber-

like consistency, and finally becomes <iuite hard and brittle, splitting along the lines of lamin

ation and curling up at the e'' .\s the analysis in the foregoing table shows, this lower

beii is much inferior to the ujiper one for fuel purpo-ies, being higher in ash and loA-er in r ir-

boii. The surface of the bog is heavily covered with grass and shrulis, and stumps of ever-

green trees, such as spruce, tamarack and cedar, the remaim of a dense fi>rest some time ago

cut down.

Considerable ditching was done Dy a local company and peat works erected, the plant con.

siBting of two lil)-h. p. lioilei'b, a hori/olitdl engine, two Dickson lirii|Uettiiig (iies-»ea, and a

Dickson dryer. This dryer followed original designs, but unfortunately proved unsuccess-

ful. It difTered entirely both in principle and construction from the dryers now in use. Since

these short lirst trials the works have remained idle, and the property has lieen transfefred to

the Peat Industries, Limited, Brantford.
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THE ij(i\iii:.\r lun;.

Tlie R. .nil. .HI l>ni;. or No. t! ]ii the li.st. Ixirih'rs un liuiuloiiu liarbor, a lake like hay (in tht

.shi.re iif lakf Krif, in the county . if Ken'. It extends alon« the water fnmt a distance ol

several miles anilhas a width iif one i|iiartiT til line-half a mile. Wide liut low sand bar
si'i'arate the lin-r fpiiii tlio waters nf the harliiii. It moniiies an arva nf ilmut ITillO .'leres ii

the township lit Harwich. Tlie Western I'eat Fuel C.iiii|iany, l.iinited, nf Chathaui. own ;J2e

acres of the boi. mi which they have erected .i peat factory and installed the necrssarj

machinery. The depth of the peat i.s markedly vari.ible, ransjins; fmni 1 foot to.'id feet within

short distances, leading to the belief t'.at a senes of .sandbars underlies the lioi; similar U
that whiili now divides it from the lake, in the ipiiet waters behind which u'rew and nccuniil-

latcd the plants whose decay resulted in tiie present bot;. The upper stratum consists of a

light brown, intricately interlacing mass of minute plant routs, i|U\te different in texture from
the peat of a moss boy. L(»wer down the color deepens, and a coarser flora appears : no doubt
the remains of a growth entirely aijuatic and submerged. The upper portion is not sutliciently

dense for compression iiito good brii|uettes, tiut farther down the pe.it is tairly dense and
good. The tirst two analyses in the above table were furnished by the secretary of the company.

.\ raiiwa> tilling gu.ards one side of the Ir :;,. I farmer's dike another and the company's
dikes the remainder, but all proved inetft'Ctual to exclude the waters of lare Krie when their

level rose in l'M\'>. .Just when the company had everything ready to begin operaions tin- boy

was tlooded and work had to be suspended. .A pumping stiition was built on the bog earlier in

the operations to keep dow n the water, .and this will be used to unwater the b( -j again a.s soon

as the outsidf lake lowers to normal level. A ditch 20<X) feet long, 'J feet deep, and 30 feet

wide has been dug, which will, by forming a drainage chainiel, assist in keeping the bog ilry.

There is a com|ilBtealiftence of roots or trees of any kind, and consei|uently mechanical meth-
ods of removing the peat may be conveniently employed.

ROMIE.M' Pi;.\r WORKS.

:-M

The works erected by the company on a rise of clay, which comes neaily to the surface

towards the interior of the bog, show much judgment in de^gn and airangemont, .is will b.i

seen from the illustration,and may be here briefly described. ' Ine main brick building 60 by til)

feet in plan with steel trussed roof of sheet iron and cement Hours has been divided by brick walls

into dryer room, press room, engine room, and storage bins for the dried peat, and is entirely

tire jiroof. The boiler room, also of brick, is annexed and is contained in the shed where the

peat for fuel pur|ioses is stored. At the side of these is built a storehouse for air dried peat,

120 feet long, I'S feet wide, and 20 feet high to the eaves or tram track. A short distance

away is another liuilding in which 200 tons of peat brii|uettes can be stored, and from which
fuel can be loaded in the farmers' wagons on one side and into railw.iy cars on the other.

The process of manufacture includes methods and machines of both Welland and Heaver-

ton designs. An endless cable hauls theairdried peat into the storing sheds in cars carrying

V-shaped bidanced side (lumping boxes
; from the shed it is e'.evated into a large hopper over

the breaker, which is of somewhat different construction from the other in.ichines for the same
purpose discribed in this report. The fingers on the periphery of the revolving cylinder work
between corresponding hngers projecting from the interior circur.iference of the casing, the

two systems interlocking as closely as possible. I'he drum makes 800 revolutions per minute,

and the effect is to disintegrate the peat into a light pulpy mass most suitable for drying, and
yet with fibres suthciently intact to compress into a very coherent briquette. The machine
appears to be well adapted to tear apart the mass of interwoven, tough and yet minute fibres of

this class of peat without shattering the plant cells, which in this cjise are of fairly compact
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structure and imt lurrely whIit ri'CfiitaduN, ami tlio ouiiHiiiiiptiun nf powfr is niiiiluiatc. Tlio

dryer is an improved SinipHon, and the lprii|nettin,' pri'ss isnf the Doljs.iu tjiio, nianufacnirwl iiy

the I'cMt Machinery Supply Cumpany of IJe^vertdn.

All olevat irsand C'lnveyiirs are titthtly Imxeil, ami cicli part nf the works is partitmnc.t ulf

troiii the rest .so that dust raising; is not only niinimi/.ed, 1ml conlined to iis s..urce. The tiri'-

doors of hoilerand dryer hein;,' side hy aide with hut a hrick wall hetween, one iiiau is ahle to

keep the lires i,'oinij in hoth, and one enyiueer will attend to hotli enyine and press. Another

man will distriliiiteand dinnpthi' in-coiiitni,' cars of air ilried peat, ami this man, the lireman,

the engineer and the foreman cuiistitute the entire inside workni,' f.irce. The o\itpMt is

expected to he 1") tons fuel per ten hours, or 'M tons workint; day and night shifts.

The cost of erect' ,g these ivorks, together with other chaises ("V hriimiiig tlie whole to

coinpleiioii, have heen fiirnisheil hy Mr. .1. I.. Scott, manager and seeietarytreasurer of the

•company.

Huildings .^ i;,872.l7

I'lant, except liriipietting pres s.m:.'! »..".!»

Briipietting press '_',<KKI iKi

',»4;i.r.i

•.',.Sti4.17

,i ti71 CO
;.:!.'! 74

4(KI (Ki

TratuH'ay

Expense account

IJog

Iliiilway spur

Charter for company

Total !«27.'.'Sf;.l-.

Tin; .NKWINl.TON l!Ol..

The Xewii'gton hog, No. 7 in the ahove table, is a large muskeg 20 miles northeast of

Curnwall, or 2 miles south of the village of Jfewington on the New Yiprk and Ottawa railway.

It Covers an area of about 1,20(> acres in the town»hi|) of Osnahruck in the county of Stormont.

Dominion I'eat Products, Limited, of Iiiantford, have iiurchaseil l.OtK) acres of this bog and

are erecting a peat fuel plant, a description of which is given below.

Several varieties of sphagnum mo.ss combine to form the body of the deposit, the np|Mr-

most 2 feet of which is alive showing various shades of light yellow, gnen and 'ed. This

stratum is valueless for fuel, but would make excellent moss litter. .\ sturdy forest uf spruce

flourishes on the edges of the bog, but ijuickly dwarfs and thins out towards the interior.

The central areas are composed of small lakes and ponds deep, soft masses of impene-

trable ooze. The average depth of a section a mile wide was found hy soundings to he

abmt 2.5 feet, ranging from 20 feet at the sides to 27 feet in the centre. 'I'he analyses givt'ii in

the il'iive table were lurnishe(l by the C(mip4ny, and show the peat to be of unusually tine'|Ual-

ity, being rich in carbon and poor in ash. It should make the best of fuel.

TlIK PrOCKSS OI- M.VKINl. I'k.vt Ft El..

The three divisions in which may be grouped the varimis operations comprised in making:

|ieat fuel by what wo may call the Canadian process, are (1) Excavating, (2) Drying, (,'i)

Compressinu. Various methods are adopted of carrying on all these operiitious, according to

the nature of the bog and other controlling circumstances ; but it cannot be too strongly

stated that the crux of the manufacture lies in dryhig the raw material. The ditticultj consists,

not merely in getting rid of the water, but in getting rid of it at reasonable cost. It is at this

jioint that numberless promising processes have broken down, and it is this es.sential feature

of manufacture thai reijuires unceasing vigilar. :e un the part uf the peat-maker if his product
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U 111 Im) satitfuctory. In ileicribing the iimnurncture of [ie»t fuul, it has been thought thiit a

a mure inti-lligilile itccount wnulil be given if the several steps were taken up in order and the

Viiri<iu8 methods of accon:plisliing them di'alt with, tlian if a detiiiled deecription were at-

tenipted of II number of |>eiit factories, in which different means of doing tlie same work are

employed. In this way the disadvantage of unnecessary repi-tition will he avoided, and em-
phasis laid on tlie process rather than on the plant. Wherever practicable, the cost of the

several operatiims is (jiven.

WKT .\N1) DRV HOGS.

Peat l«)g8 are of two classes, wet and dry. In a permanently wet hog, the peat is sub-

merged in water which does not admit of being ilrained away. The method of recovering peat

from such a bog may he seen by the plan adopted near Kirklield in Kldon township,

Victoria county, three miles »e»r of Victoria lload station, which was worked in l!t<)0 and 1901

by the Trent Valley I'eat Fuel Company, Limited, of Pt-terborough. The bdg is situated on the

route of the Trent Valley canal and covers alwiut 10 siniare miles in one immense muskeg (m
both sides of the canal. The water lies Hush with the surface of the mass, and the depth of

the peat is from 4 to 50 feet. A dredge floating on the lH)g excavated the peat in trenches

and then followed into the paths thus cut for itself with scows attending, each carrying a num-
ber of boxes of about 2 cubic yards capacity into which «o load the peat. The scows were
towed to the terminal of an aerial tramway, over which the boxes were conveyed to the works

about 5(J0 yards away, where the saturated peat was dumped into the hopper if a root extrac-

tor and disintegrating machine, from which it issued as a fragmentary muck with Uie 6bres

pretty well broken or fractured in preparation for the drying process which followed.

Another method of extracting peat from a wet bog, is the one proposed to be put in prac-

tice by Dominion Peat Products, Limited, of Hrantford, on the bog near Newington, in the

County of Stormont, above described, where a peat fuel plant is now in course of construction.

.\ (iermaii machine, known as the Brosowski or .lasenitzer Peat Digger, will cut and lift out
cubical blocks of peat 3 feet long by 1 foot wide and 1 foot deep, by means of a rectangular

knife, which is driven or forced down into the peat. The same knives raise the mass and dump
it into a conveyor, which transports it to the works. The digging continues in the same place

to a depth of 25 feet, the limit of the machine, when it is moved sideways and begins on the

next section of the bog. Hand power ahine is used. This dinger is said to be in successful

operation in European countries.

DlTl'HI.St. .A DKV HOG.

For " dry " bogs, different methods are required. The word " dry," as applied to a peat

bog, does not mean the absence of water, but rather that the bog is not submerged and is cap-

able of being drained. The tirst thing to be done is to get rid of the surplus water, for which

purpose drains or ditches must be dug. At the Welland bog, already spoken of, the follow-

ing system has been adopted : Two or more parallel drainage ditches are run through the

length of the bog, 6C() feet apart and 10 feet wide. They are sunk through the peat, which is

about 4i feet deep, and to a depth of 2 feet or more into the clay underlying the bog, and
conduct the water to the county ditch with which they connect. .\ series of cross ditcnes is now
run at right angles to the hrst, intersecting them at inti'vals of 50 feet, until a plot or working

area fifiO feet s< jiuire or 10 acres in extent has been ditched and drained. Cmaa ditches 100 feet

apart would probably be as effective, and would certainly leave the surface of the bog less cut

up and in better condition for subsequent operations. Two main ditches 660 feet hmg, 10 feet

wide and feet deej), and 11) cross ditches :i feet wide by 5i feet deep being dug for every

10-acre plot, it follows that 8.170 cubic yards of material is removed per 10 acres. The
equiviilent per acre is 817 cubic yaids which at the contract price of 6 cents per yard, costs
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$49 |ier»cre for ditchin|i{. As niie fiM)t of the top of tlii» bo« is iiioh», valiii'lew for fuel, »iid ti

inches at the bottom containH too much ash, l>ut 3 foot remains for «ood fuel, with which

thickness the bo^ it is estinmteil will yield l>4."> tons finished fuel jier acre. Tlieco«t of ditch

lug the Welland bog is therefore eoual to $ll,075!> oer ton.

Physical conditions, to a Inriie extent, a iverii the expense of ditchinn, ami at the Heaverton

boK the eipen«<! in considerably les.s. .\ few main drains 401) to t'lOO y;ir(ls apart, and cross

ditches 100 ftjt apart, are all that is necessary, involving 4L'0 feet of ditching peracic. It was

ascertained tha^ a man at a wage of tl.4l> per day can shovel 20 cubic yards of peat per day. so

tliat.these ditches being 3 feet wide and H feet deep, 140 cubic yards per acre are removed at a

cost of t7.53. .\n ,\ore of this bog 2^ feet deep will yield .">;Cj tons linished fuel, and the cost

of ditching the Ixig per ton of fuel is therefore .'?O.0141.

At nearly all of the othei bogs in the I'lovinco where peat fuel manufaiture has been

atteinipted, drainage has been necessary, the expense per acre varying with the depth ;nil

size of the drains.

(.|,E,\RINC; THH SI KhACK

After draining, the light, growing or utulecomi>osed moss is removed, together with pro-

truding stumps and roots of trees, and a level surface is prepared for the digging or excavating

"• which comes next in order.

1.1 some European countries the moss is manufactured in.ci litter for biildiiig cattle and

horses, for which its high powers of absorbing moisture render it peculiarly suitable. An

attempt was made at the VVelland bog some years ago to establish a moss litter industry,

but though there was no ditticiilty in preparing a tirstolass article, the business languished

and did not succeed, presumably throu<,h lack of demand.

On a 10 acre [)lot at Welland 825 was paid for extracting stumps and roots, and $."iO foi

removing the covering of moss. For one acre, the cost therefore was 87.60, m JOOllti per ti'U

of finished fuel. The moss and roots are allowed to dry in the air and are siibsei|uently used

for fuel at the peat works. At Hetverton, the cost of clearing the bog is eftimated at $0.O0.'i-'

per ton of bri(|uettes.

I..\VINl. nOWN IK\.\I\\A^S.

The hog being drainei veiled, and suthcieiitly consididated to be worked, the laying of

light tramways on which to haul the peat into the factory is the next preliminary. The tracks

are sometimes laid along the ditches, r.a on the Welland bog, in order to bring the trucks on a

level with the surface and so facilitate loading ; but this is a temporary advantage only,

for as the peat is removed the height of the bog decreases. It is more satisfactory to lay tliem

on the surface, whera they may be ijuiokly shifted to any place or in any direction desired.

The bottom of the ditch is too wet and soft for the tram horse, which is obliged to walk along

the top, playing havoc with tlie crumbling sides ot the trench.

At Welland a track runs down each of the i;i cross ditches in a lO-acre pb>t, involving the

laying of 8(10 feet of track i)er acre. The track being constructed in short sections is

easily and i|uickly handled, two men at 81.20 laying 'MX) feet per day. The est ,<{ track-laying

therefore amounts to SU.SU per acre ol SO.OiO'i psr r.)n of tini.shcd fuel.

At Beaverton a single tram line is constructed down the centre of each 100-foot section,

leaving a 50 foot strip of bog on either side. About 400 feet of track per acre is re.|uired,

the cost of laying which is 83. 73, or 8i).O07O per ton of tini.shed fuel. The ordinary method of

hauling the peat is by horse, but at lieavertou the motive power is electricity.

^m
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IIAKXKSIINI. IIIK I'l.Al M UII.I.ANI'.

Ciiuslly tho tirHtstrp in Ihu aitiml lmrve«tiii)< ..r «Htlu•rln^' of tlie p.sii i, i,, nii, ;»„ „r,!i
rmry furiu Iw^rm* nvt-r thu surface liii.l ..X|hw. « thin cvoriii- .,f poat t.. th.- .ufh.ii ..f thr w„„l
arid ami. Tl.is u iIr. |,!hii perforco .mpl-ycd where Htiiiupi «.„I f„„t» .-..e rumierou.s, ,is ,.„ ihe
WelUml 1,.,-. |„ the iimiii it answers very well. l„it „t,r .liita-JvanUKe ii p..,sf»»es is th,it

siicceasue slrnta ii. the I,..- I.ein- ..ften ..f varyinLr .•.upo.iti litf-jrini; in pn.p.,rti..n ..f ,,sh
iMd ii, other ways, the poHt pro,luct will n.., l,o „C ni,.f..rm ,|imliry. Provision may. however,

-• wily he ni.de for mixinsj the.i .litlerent «trita hy str.ekin- tlu-m n, l«r«e he.ip,, fr.,m which the
supplies for manufacture will he draw... |ly hurrowin- the ground twice .n e.ich oecasion. .

I.iyer of pent tmrn 1* t:i L' inches deep i» exposed, the »o,k h,.inj, d..n« hy the triim horse Hmt
driver diiriii- spare intervaU. and oeeupyin- ahont one.pmrter of their rime. Man and horse
aie p,„l at the rate of gl.7.-. per day. When dried down to a water c.ntenl .,f about 45 per
cjut. the peat is scraped i.y hand over to the tram roads and loaded into the cars by .T men.
eichof wlmni i, paid «1.20 per diy. At the factory or stock pile another man helps the
driver unload the cars, which are not self-dumpin«. Thes. men will in one d.ay with fair dry-
11^' weather harrow and scrape over an area of 4M,7'ti| »,|u»re f -et. or 1.118 acres. The avera!(e
-•pth of air-dried peal removeil at each sciapiiii; is alniut three- luarters of an ineh, which
:,'ive8 an output of ;j,044 cubic foot for the above area, or 2,722 cubic feet per acre. A cubic
••'Ot of peat in the .air-dried condition, cimtainini; 4.". per cent, water wi iLdia ,.n th- „verive
about 24 lb. Therefore 2,72-' cubic feet wei^dl about .TJ tons, e.pial to -Jl tons linuhed fu.l
containing ir. per cent, water. The items of c.«( in connection with tliis part .f the tield
operations when summed up are as follows :—

Fur one day.

1 horse a-- ' driver |1 .

7.">

•'iscrapen
' loaders, at 81.1.'(| .; »j(|

I uiiloadei
1 2U

l""t'»l »>.,=).-)

This sum reiinsentin- the est p.-r day of harvesting l.llM acres, the cost per dav per
acre i.s «5.«58, or 80.279 per ton of tinished fuel.

The cost ..f lield operations at the Wellan.l plant may now be tabulated as foll,,w^. per ton
I'f hnished fuel :

'•''chill',' .*0.(i76!t

(-''"'"•ii'g <i.(ii;i;

Track-layiny (l.illtK>

Harrowing, scrapini^ and tra.iiininu' in (I.279<l

T'dal .«(i.;J771

iHK nonsoN- MEcnwuAi. kxv.wathk.

The Beaverton method of excavation is entirely ditterent. .\ftei the bo,_Ms drained and
levelled, a mechanical and electrically driven di<,'!;er is set at work, which travels slowly up and
down one or both sides of the area under removal, the e-xcavatin- device working in the side or
wall of the ditch. A good idea of the excavator may be had from the accompanying illustrations.
It consists of a platform 7 feet widn by 10 feet Ioul', moimtei! on four •i-...:.l.fH.~H wh-.-'- '-

frcmt pair being the drivers and measuring ;J3 inches in diameter and 18 inches face, and
the rear wheels being 22 inches in diameter and 18 inches face. The large superficial area of
the.se wheels is necessitated by the softness of the liog surface. A lOh.p. electric m,jtor
operates by belting and gear wheels all the machinery and at the same time propels the carriage
forward at the desired speed. Overhanging the ditch on the right hand side is the combined

. ,.. ^. ^£.
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fuciivatin^' tind flcvatiiii< nioi'liaiiism wliiili i-« tree to ,. i\n in :i vnrtu'ul pUiif iili..ut the

upjior H|iriMln't wlicrl "Imft, ;iii«l miiy Ut laitfil m lowcrucl HOcnrdiMi; to Iho tUpth of cut ti>

he iiiiuli-. the iii;ixiimiiii ile|ifh beiiin 4 feet. It co|i»iKt» of uii emlle-ei ehiiin whu h ti'^veU ilo» ii the

nutaide iiiul up llie inside of tlie elevHtor lio\, tnd nliiili in mt iillein.ilely with ii r.^w of

cutting; teeth aiid it nh ip dijed ph»ie It serves the douhh. purpose of scr»pinv( otf » thin tliee

of pent mid elevating it ton conviyor niuniiii; across the front of tlie . nrriime. At theoppii«ito

side the distrihutor, II pHitmlly hoodid paddle «he<d rev.iMni! tt ii hi.;h velocity, eatchea the

itreain of fra'^'iiunln and showers them over the surface of the Iniij to a distHiice of ;WI to Ml

feet, iir HM far as the traiuway runnini; down the centre of the section is wfiicli llie I'xeavator is

vviTkinj{. Kach such shower of peat foriiis a deposiie alioiil half a!i iiiih thick, coiinistin..' of

finely divided ira^iiients, which are in excellent condition to h.' dried liy wind and siin. TIm

ii-achiiie iravelsat the rate of :i to y.'i feet per minute. The workable de|ith of tin' lli'avi rton

lioKbeiiij; \l.'i to '.'.,) feet, the |Uantity .f peat handled by the evcavator is 7.."i cubic feet per

minute, or 4, "itMi cubic feet per day of l(» hours. \ cubic fotit of ]K!at in the bo;; weiirlis .".li lb
,

iDnwiipiuntly the machine raises I'Jil t.ms of wet peat per day, eipiivalent lo 22 tons i^f linishiil

peat containini! 1.") per cent, water. Heavily insulated tiansmission wires trail over the bo<;

behind the carriayo from a central point in the field and convey the electric current to the

niot.ir. < »,ie man at ?l.4() [ler day attends the machine, which rciuires H horse power to

operate it. .Vs will tic shown further on the energy Consumed by the entire plant at IJeaver

t 111, when it is all workim,'. is 40 horse power, the generation of whi< h costs ¥4.2" per

ilay. The "xcavhtor s ah.ire of the c )St is one-tifth of this sum, rir $ll.H.")i; per day. Thcentire

expense of operatiiig the machine jier ilay is therefore

.Vtteiidance .«1.4<iO

I'ower ".«•"'•'

T..tal «2.25K

On the luantiiy of peat handled by the excavator per day, which is e^iuivalenl t'l 22 toi ,

linished fuel, the cost per ton of bri.|Uettcs is $0. lt>2.">.

It is not necessary that the first layer of peat should be dry before another is scitten

upon it i)y the excavator, as experience l.'as shown that successive lay s uji to six inches iii

th may be depo.^ited without hinderini,' ihe diyini; prfii;e.ss. ( .)nsei|uciitly. the work of

avatinn the peat may iro on irrespective of the weather until, at any rati', six inches of

peat cover ilie ground.

Scraping and raking the peat, in the Heaverton process, J)egiii immeiliaiely upon the

nppermoat layer becoming sutticiently dry. Two men. each with a wooden scraper about four

feet wide in the blade draw the layer of dried peat from half an incii to an inch in depth to

the side of the tramway, and a third man following close behind dr.igs after him a wide, long-

toothed rake, thus loosen' ig the next layer and putting it in condition to be dried. In

favorable weather the whole process is a continuous one, conseiiucntly the cost c>f scraping and

raking is the wages of three men at ?1 411 per day, or 84.20 in all, e.|Ual to ?0.1!>0!» per ton of

hiiished fuel, the basis being the output of tlie excavator per day.

.AiK-DRVLNf. Till-: ri:\i.

The tiiiie rc.|Uirod f..i- drying the excavitcd peat depends of c-ursc up.^ii the -.vcathcr.

The wind is a more eHicient agent than the sun, a good breeze carrying uH the moisture and

so promoting evaporation. I'nder the best conditions, bright sun, high temperature and

strong wind, a layer of distributed peat from 1 to Ik inches deep will dry down from X5 per

cent, to 43 per cent, moisture in about 2A hour?. This is appro.ximately the period required

by the men scraping and raking the peat to complete the tour of one of the areas 300 feet
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l..M« (.y 100 f..«l w.,l» mto «h<ch th» Ih.k .. .liv.Ued. Mence. i.. » .Uy ,.f 10 h-.ur. th«y en.
un.lerthc ...oHt Uu.rHbK. conUitmn.. hanont .„ «,..» l,-j,Ht t^t l,m« l,y |ik) fe«t w.,le or -'i
"ere*. . ' .«

Kxpen.nenu ^h-w thut wh.l., « Uyor of excavH.e.l ,H,«t lyin« ,.„ »he .urf,ce of » l,o„ i,
l.e.„« ev»por»t».i down ,„ tl.e ecoaou.ic w ,rk,„, „ .i,.,. or 45 ...r cmt., , ,im,Ur layer spr«..l
"M . r».«..l .Iry M,rf..e, M,y of w,„kJ. w.ll t.v«,,or»te down to a5 ,«,r cent., thu. a,,,.,ren.l.
provng tim. *lule the upper p..rt,o„ of the Inyer ly,..« on the ho« „^ rrunMur.. ihl
lower portion ,., .lr.wi,.« nu.iHture hy capillary action from the damp |„,« l.olow If it were
fea-iMe. it would apparently he an «]v»„taKe to dry the a on an elevated platform

L.»«i.nK the airdried ,«,»t and tramming it into the factory complete the liel.I operation.
«^ practised at Beaverton. An electric tram car. holding the e.,u.v.lent of o„e ton of hni«hed
peat, and titted with bottom .lump gate., in worked by a 4.h. p. electric motor, taki.g
power from the Kenerat.,r through a pair of trolleys running oi, wires beneath il,« car and
beaule the rul,. One i„an loads an.l operate, the car. the track leading to an elevated tre.tle
it the work,, where the l.«d may be deposited ..ii the .tock pile in the bins, or ,n the dis.nte
grator hopper, a, may U. re.,uired. Inclmling loading, the nmnd trip can Ik. made in '>i> to 25
minutes so that the e,piiv«lei,t in airdried peat of 27 tons bn.|UBttea can Ik gathered in
daily. In practice, however, the ,uant,ty „ limited by the capacity ,.f the excavator, .so that
the tram.rar man has employment for H hour, only. The actual running period of the car-
during which It IS drawing upon the electric current, i, als.jt 4 hour, per day This i, c.ual
to UHing fourrenth, of 4 h.p

; or l.H-h.p. f„r the entire d.iv. The power uaed
Ml drawing m the peat cost, therefore ''[uf $4.28. .,r jJO.lTll.' per day, or

"'
= «0 .H)78

per ton of Hnisheil fuel. The attendant wh.. l.«d. and oper..te« the car is paid *1 *. per d.y
which IS e.,ual to «.,.(Hi;).! per ton finished fuel ; therefore the cost at Beavertonof loading and
bringing in the air-dried fH-at (.er ton of Hniahed fuel is ;

^'""''''
?0.(H»78

^''"''
0.(M);i(i

'•'"'"'
$0.0714

Summarizing the held operation cost, at Beaverton , have the foUuwing, per ton of
tiniahed fuel

f^'^'^'"""
80.0141

*''""'"«
0.005-J

Track laying
,,.(11170

Excavating and spreading ii.llJ25

Scraping and raking 0.190!)
Loading and tramming in 0.0714

''"'•''
?0.:i!<!l

HISlNTKllR.MlMi AM) DRVINI',.

F,.llowing the progress of the peat at th,- Uoaverton works we come to the proces-ses of
dismtegratio,, and drying. Conveyed from bin ,.r stock pile, or deposited directly from the
tram-car, the air-dned peat pa.,.se8 into the hopper of the "breaker "

ordisintegratin? machine,
where it is subjected to a fierce hail of blows ip nrd'T f'> v^A,,cf »i- v t " 'r- -^ , .1- -i-i-i -- ..— iLt. ...... s... .., ..... tr.t;;hielllr^ .-inti

destroy the minute plant cells of the peat fibres, thus permitting the remaining moisture to be
more readily liberated in the drv.r. The machine consists of a circular sheet iron bo.x. encas-
inga horizonUl shaft from whi.

. project radial cast iron arm, about . foot in length. Throu.'h
the ends of these and parallel t<. the shaft run irii rods each su.spending a row of knob-like ca«
steel fingers 4 inches long and free to swing about the rod,. The shaft makes 400 revolutions
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per minute, nnd the steel Kngers riyin){ out radially dash the peat frai^iiients a<;aiiist a semi-

circular grizzly set c'ose beneath. Throuj^h the 1 Ill-inch spaces of this gratint; the peat drops

an a mixture of tine particles and dust, damp to the touch.

The breaker Itself reiiuires no special attendance, hein^,' looked after liy tlio dryer attend-

ant ; but for the greater part of the time a man must be employed to shovel the air-dried peat

into the conveyor leading from the storage bins or stock piles to the disintegrator, since, for a por-

tion of the year only, can the peat be dumjied directly into the hopper of the machine from the

tram-car bringing it in frcm the bog. Estimating the time this man will be reipiired at seven

months in the year, that is IhO working days, his wages at $1.40 per day, or 82.">2.00 must be

distributed over the product for the year, say 3,80<) tons. The power recjuired for conveying

the peat is small, and its cost is incluiled in that given below for this section of the works as a

whole. The approximate cost of conveying the peat to the disintegrator is therefore

tL',52-f3800 = tO.O«>63 per ton of finished fuel.

THE DOHSON PK.XT I>KVER.

From the bottom of the breaker a conveyor carries the disintegrated peat to the hopper

over the dryer, into the cylinder of which a regular feed is maintained. The Dobson dryer,

along with the Dobson excavator and Dobson press, is a distinguishing feature of the lieaverton

works. The principles it embodies are : .Vpplying the greatest heat to the exterior of the upper

end of the cylinder where the dam]i peat enters ; causing the Hames and hot gases to pass

ahmg and about the outside of the revolving cylinder, to the lower or roar end before entering,

and then to pass back through the interior of the cylinder, traversing the showering peat
;

arranging an internal system of lifters so that this showering of the peat will be continuous

and uniform from side to side of the interior of the cylinder ; slightly pitching the cylinder so

that as it revolves the jieat will travel slowly towartls the discharge end ; and so adjusting the

firing in accordance with the proportion of water present in the peat that a product uniform in

moisture content will be the result.

The Dobson dryer is simple in construction and oi)eration, and <loeB good work at a moder-

ate cost. A reference to the cut will show its plan of conitruction. Inside the rectJingular

brick casing is a cylinder M) feet long by ;? feet diameter made of |-inch sheet iron plates, and

set with a pitch of 14 inches in its length. Shafting resting on bearings outside the brickwf>rk

extends 12 feet into each end of the cylinder, supp.)rting the latter by cast ircm arms. Sets of

six 3 by 3-inch angle irons five feet long are ei|ually spaced around tlr interior of the cylinder,

each .ingle raised by pins 3 inches from the surface, and each set aUvancing on the jireceding

one through a small angle of revcdution to break the ends. The fire-box is built at the tront

end'as a separate structure. The spacing between the cylinder and brickwork allows of unob-

structed circulation of Hames and gases about the exterior from front to rear. The cylinder

revolves by chain gear at the fixed spee<l of Ij revolutions per minute, at which rate a charge

of peat will pass through it in 20 minutes.

The dryer was under observation for test purposes during part of a working day, samples

of the peat before and after drying lieing t;iken for analysis,and the ({uantity of product and

fuel consumed being also noted.

This test gave i. r a day of 10 hours : Weight of air-dried peat charged into ilryer, 29,,30O

lb., containing 34.21 per cent, water ; weight of peat discharged from dryer, 23.(X)0 lb., con-

tAining lfi.61 i«>r cpnt wafer. Thp bright of water pvsporatrd was (J,.''J*<1 !h. RI.-.rks of crude

air-dried peat containing 84 per cent, water were use<l as fuel at the rate of 3,145 lb. per day.

As is noted above under the head of ditching, one man at $1.40 per day will dig 20 cubic yards

of bog, the equivalent of which in peat contiiining 34 per cent, water is 8,936 lb. ; hence the

labor cost of the 3,146 lb. peat used as fuel is $0. 44.31 per day, or f0.0386 per t<m of finished fuel.
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One man at fl 40 per day U employed in bringinR in a:r-dried peat or other fuel to boiler
and dryer

;
one-half of this sun. is chargeable to the latter, amounting to $t).06O8 per ton of

output.

The .(uantity of power used by the di.integrator and dryer, with accompanying cnveyors
and elevators, together with an exhaust dust fan, was found to appr.,ximate closely to 15 horse
power. The cost of this is Jg of $4.28. or t].«05 per day. e,,uivalent on the output of 11.5
tons to SO.l.S'.to per ton of briquettes.

One man at $1.40 per day attends dryer and disintegrator, and this sum amounts to «0.1217
per ton of output.

The cost, therefore, of operating the dryer on the occasion of the test with an output of
11.5 tons per day was as follows, per ton of finishe<l fuel :

Fuel, digging ^^.^j
p„„„''""8'"8 '" 0.0608rower _ , „_.
Attendance ^ .'.'.'.'.'!! .'.'.'.'.'.'..'

.'

o 1217

'^'"'"^
$0 3605

These figures differ somewhat from those of the actual working cost, since at the time
the test was made only one of the two punches in the press was in operation. The output of
the press was therefore diminished by one-half, and the peat was allowed to remain longer
in the field and dry down to 34 per cent, moisture, 10 per cent. less than the ordinary -.

of air-dried peat.

The dryer is said in actual operation to deliver 12.5 tons peat to the briquetting press
from air-dried material containing 45 per cent, water. This means the evaporation of 13,600
lb. water per day, double the .(Uantity given off during the test. The expulsion of this addi-
tional volume of water involves the use of more fuel, i.e., increases the charge for digging the
crude peat for this purpose, but not that for bringing it in, as one man ea,s,ly gathers a supply
for the dryer in half a day. Doubling, then, the cost of this item and distributing it and the
other charges over an output of 12.6 tons finished fuel per day, the following table of costs for
operating the dryer is obuined, per ton of peat briquettes :

Fuel, digging
j(,^(jgbnngmgm
„ 0506

*'"''*'
1284

Attendance lion

^"f*'
f0.3673

The crude peat fuel used under dryer and boiler is dug at the beginning of the season in
sufficient quantity for a year'.s supply, and allowed to lie on the field for a season to dry.
Necessary ditching operations may be taken advantage of to procure the fuel. s.. reducing the
cost. Analysis of the crude fuel taken from top to bottom of the bog gave :

Moisture
""^^f

,"*•

Volatile combustibles .'.'.'.'........... 45 '>8
Fixed earb(m \

13 lo
'^'''

^ll'^ll^]]^]]'. 7.11

'T"'*'
10a(>)

In the Welhmd peat works the air-dried peat is first screened, then put through the
mechanical dryer, and then disintegrated or reduced. The main tram lino from the bog
apprn.acI.oK fhe w-rks through Wi;; stock piioa where the field product has accumulated. The
present hand methods of unloading and moving the peat will no doubt be replaced by labor-
saving appliances, such as elevated trestles, side-dumping cars, conveyors, etc., when the
works are in continuous operation.
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The air-dried i>e»t is emptied into the hopper of a slowly revolving screen or trommel, 4

feet Ion-; by 30 inches diameter, and set with a gentle pitch. The sticks and moss separated

from the peat drop in front of the dryer tire-Wx in which, nli-nf,' with better material they are
usetl as fuel. The peat [wrticles are elevated at once to th? feed hopper of the dryer.

THE SIMl'SUN I'EAT DRNER.

The drying apparatus at Welland is known as the Simpson dryer, having been worked out
and constructed by Mr. T. F. Simpson, late superintendent of the works, in e(jnjunction with
Mr. J. M. ShuttlewoHh. president of the company. It ccmsists essentially of two parallel re-

volvini! cylinders, liO feet long, one above the other, made of ^-inch sheet iron. Inside the
cylinders are iron cleats or lifters for more ertVctually stirring the peat as the cylinders

revolve. The space between the upper and lower cylinder is occupied by a conveyor pan,
forming a third compartment. The peat tir.n passes through the lower cylinder, then tlirough

the intervening comjjartment, and finally through the upper cylinder, from which it is

discharged into a chute leadmg to the breaker or disintegrator. The gases of combustion from
the fire-l)ox in front of the dryer never come into actual ccmtact with the peat, passing first

around and along the lower cylinder and second compartment, and thence into the chamber
containing the upper cylinder, the peat being heated entirely i.y radiation. This, it is claimed,
prevents the loss of volatile constituents through direct c»ntact with the flames. On top of the
fire box is an exhaust fan which draws away the water vapors given off by the drying peat.

The •.^i>er cylinder makes three revolutions per minute, and the lower nine, a chanre of peat
occupying 20 minutes in passing through the dryer from one end to the other. The mechanism
is operated by sprocket wheels and chains.

Three tests were made of the efficiency of the Simpson dryer, one in the autumn of 1901
and the other two in May, 1!>02. In the first, 3,0OC lb. of peat, containing 42.04 per cent,

water, was reduced to 2,280 lb., containing 24.:?8 per cent, water, with a consumption of 128'

lbs. wood (black ash - fuel Time, 2 hours 37 minutes : average temperature of dryer .300"

Fahr. In the .ser ' lb. of peat, holding 46.38 per cent, water, was reduced to 1,451
lb., containing 17.90 pei . water, in 3 hours 32 minutes : and in the third, 2,7.52 lb. peat,
with a water content of 54.59 per cent., was dried down to 1,925 1b., oont.iining 25.96 per
cent, water, in 2 hours 20 minutes. .\ rather damp mixture of airdried roots from the peat
bog and screenings of sticks and moss from the air-dried peat was used ,is fuel in the second
test, and in the third the roots alone.

These experiments failed to prove the .Simp.son dryer, in its then forEn, to be the eflicient

machine necessary to cope with the difliculties attendant upon this crucial process in peat
manufacture. Better fuel may have given better results, and inii)rovement8 in the construc-

tion of tlio apparatus may give it greater effectiveness, but it is evident from the figures given
above that neither in rapidity of working, nor in reducti<m of moisture to the maximum per-

missible in peat brii|uettes, say 15 per cent., can the machine be said to meet the requirements
of the situation. It may be added that an improved form of the Simpson Pryer has been
made, which it is claimed will take peat carrying 50 per cent, water, and deliver it cold l«

the bri.iuetting presses, with 10 to 16 p_"rcent. moisture, and that the fuel consumed jier ton of

product will not exceed 200 lb. air-dried or stack peat.

There are t' o elements of cost in operating the dryer apart from power : (1) fuel, (2) labor.

The fuel consists mainly of roots from the bos. whose cost h.is .iheady hep.n iiichsded imder the
head of clearing operations ; the labor is that of one man at 91.20 per day. The proportionate

quantities of power for the various operations were not determined, and this item is conse-

quently charged to the product as a whole. Taking the results of the second test, the cmly one
in which the moisture was reduced to a point approximating the normal moisture content of
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I>e»t bri(|iiettea. »b a basis, the ..utput of dried peat per 10 hours would be 14,510 lb., or 7.26
ton.s, the labor cuNtof which would be ?(i.lf)6 |)er ton of briiiuettes.

After drying, the i.ott at the Welland works is passed through a diHinteKrator, the object
being to promote further evaporation and cool the peat. At other work.s the peat is disinte-
grUed bef..re being put thr,.u«h the dryer, which would seem to be the natural and more
efTeciive method. The m'lcliine much resembles the one used at Uoavert.m already described,
the chief difference being that the Hngers attached to the cylinder are rigid instead of being
loosely suspended. From the disintegrator the peat goes int., storage bins, and another man
at 81.20 per day is employed to shovel the peat out of the bins when the pre.sses are in use.
This labr.r represents 8(l.068« per ton on a daily output of 17.5 tons briquettes.

PKVIM'. in- I'RESSIRE NOT iLClKSSFlI..

Countless attempts have been made to mechanically expel the water from crude peat by
pressure, filtration or centrifugal force, all applied in a multitude of ways, but so far these
attempts have invariably ended in failure. At the Trent Valley peat works hydraulic presses
built for the purpose by Boomer and Boschert, of Syracuse, N. Y., capable, it is stated, of exert-
ing a pressure of .'JIK) tons, or 2 tons i)er8i|uare inch, were employed, the jwat after passing
through the macerating machine being loaded on trucks in layers between perforated trays
overlaid with filter cloths, and in this manner subjected to pressure. Nineteen pressings were
made in lo hours, the output being 14.42 tons of partially dried peat per press. The following
table summarizes the results so far as removing the water is concerned :

Sample Number.

Water content of peat.

Water displaced,
per cent.

Enteringr prenn,

per cent.
Leaving press,

I>er cent.

1

a
78.19
79 :«)

77.24
76 92
75.48
78 17
78.28
79 40
79 41

77.99
74.42

58.89
63. IH
64.49
61.29
61.52
66 56
85.27
63.24
66 58
64.63
60.70

19.,to

16 19
12 75
12.63
18.98
12 61
13 01
16.16
12.83
13.36
13.72

3
4
5
6
7
8
!»

10
11

Average . .

.

77.71 6.J.48 14.23

It will 1h3 seen therefore that an average of 63.48 per cent, water remained in the peat alter
pressing. This is almost too high for subse.|Uent diying by artificial heat ; but criticizing the
results from the other point of view, namely that of expense. 4 men and an engineer being
re.,uired to tend the machine, it must be conceded that the cost was out of proiK-rtion to the
comparatively small .|uantity of peat handled and the low extraction of water.

The last momentous experiments in this line were carried on for a period of several years
at Dusseldorf, (iermany, with a patent hydraulic filter press. Unlimited capital was available,
and the expendit.-re amounted to about «100,000, every idea which appeared feasible receiving
a thorough trial, so that if at all possible the aim of the process might be accomplished. But
all in vam, for the attempt has recently been abandoned as impracticable. Mr. Thaulow thus
reports on this point :

" It was contended that this press would bring the peat down to contain about 50 per cent
water, but it proved difficult to reduce the water even to 66 per cent ; and this re<,uired so long
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:i time that for a greHtt-r production it would be necearwry to t-iuploy srvoral presseH, which

means a large expenditure of capital. The diffi-rent parts of the machinery, iiitciided to work

I>artly automatically, L'et out of order easily. . . ."

At the Trent Valley works the slabs of jieat after leaving the prods were put throu^jh .i

di»inte«rator and then through a drying machine built by F. I). Cunnner A Son, of Cleve-

land, Ohio This is a well-known machine, containing a long rotary cylinder, many of which

are in uge for drying inaterials other than peat. Its evaporative power proved (o Iw 6,(J(XI lb«.

of water per hour, and the output of dried peat .'t tons per hour, liut the water content of the

product was still too high for successful bri(|uette-niakin^'. Eleven samples averaging tia.4H

per cent, water before entering thfe dryer cc itained an average of 2.'<.41 per cent, on leaving it.

The temperature of the furnace was from 96.5' to '.180 Pahr.

M.\KINf. THE BRiyiKTTES.

The final step in the Canadian niethinl of peat fuel manufacturr is compressini; the dried

and powdered peat into blocks or bri.|uettes. The shape ami sizu of these liricpiettes are not

unimportant details, but shi>uld he such as to allow of free admission and circulation of the air

rei|uired for comhu.stion betwem the individual bri(|uette8 when thrown on the tire, and at the

same time to allow each briquette to contain a sutiicient reserve of fuel to afford fresh food for

the tire as it eats its way into the block. It haa been

found that a cylindrical briijuette say 2 inches long

and alHHit the same in diameter answers these re-

<|uirementB, and is also of convenient form for

manufacturing.

THK DIKSON I'KKSS.

The original briquetting apparatus inployed in

Ontario was of the open-tube type, patented by Mr.

A. .\. Dickson, and known hy his name. It was

first sel up at Welland about 12 years ago,and since

then the many modifications and improvements made

by the inventor from time to time have l.i'en tested

there, including both the upright and'hori/.ontal forms

of the press, water-jacket! ing, steam attachment* to the

tulies, etc. The principle of this press lies in the fact

that if a tulv of indefinite length be fed with any iii4-i.i,M k ..( in, ks..ii |«.;,t |,r..„.

material, the resi-stance due t<i friction l)etween the material and tube walls will gradually

rise until no mote can bo forced in. Peat is of such a nature that when once caused to

pack in the tube continued pressure on the material generates a rapid and great increase

in the frictional resistance. For a die or tube 2J inches in diameter, a length of about

one fiK)t will give a frictional resistance ei|ual to a pressure of H tons per s<|uare inch on

the punch. One difficulty in operating this stylo of press satisfactorily has proven to be

the excessive consumptiim of power in simply moving the column of briquettes in the

dies ; in other words, in expelling the briquette from the die. The tube cannot well be of

shorter length than sufficient to ensure a sound briijuette being made from the poorest

quttlity of l>e»f ; but with dense or gritty peats the resi.sLiiice rises far Iwsyond the re-juilcd

point. This in turn heats the die, causes an appreciable wear on the inner surface, and

consumes unnecessary power. The end of this severe duty is usually a broken die or a

ripped or cracked gear wheel. A water .jacketting device has been introduced to keep the

tubes ciK)l, but api>ai'ently not with complete success.

3_Pe.t.
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The continued use of the <>|)en-tu')e type of prefs fur bri<(uettiii){ peat in Russia,

(ivriiiany and Holland makes the ditticultieB develo|)«d here in its operation somewhat sur-

prising, and it is possible that if the machine were improved at certain points, particularly if the

dies were greatly strengthened, it might be found caiwble of good work here. The advan-

t a},'es claimed for its pri>duct are important. The heat developed in the tube draws out

the tarry constituents of the peat and appears to induce a shomical change which decreases

the hygroscopic power of the bri<|uettes and improves their heating value. A ready

demonstration of the former of these results is obtained by placing a briquette made in an
open-tube and one made in a resistance-block press in water, allowing them to remain for

live minutes, and then setting them aside to dry. In a short lime the resistaiiee-blofci»

brii|uett« falls apart, partial'y or wholly, while the open tube brii|uette remains practically

unchanged. The bearing of this fact <>n the effect of raiii on peat fuel is apparent. The
solidifation or cen'entation produced by the heat in the open-tube briijuette, by means of the

tarry substances it develops, also makes the fuel more dense and less liable to crumble and fall

to pieces while in the tire.

Observations were made on the working of two Dickson presses on several occasions.

Fjich punch made from 54 to 60 strokes per minute, and the combined output of the two
presses ranged fiom 17 to 18 tons per day of 10 hours, an average of 17 5 tons per day ; the

capacity of each press therefore being 8.75 tons briquettes per day The labour re<iuired was
that of two men, one at f1.40 and the other at $1.20 per day, the latter being free also to

render assistance in other ways. The wages of the feeder at the conveyer are al.>io included, or
?3.80 a day in all, equal to $0.2171 per ton of finished fuel.

THE DOBSO.N PRESS.

At the Beaverton works the discharge pipe from the dryer empties into the shoe of an
elevator, which carries the dried peat into a large galvanized iron hopper or bin interposed
between the dryer and the briquetting press. This reservoir serves several important purposes,
and is practically indispensable. It permits of a reserve supply in case of accident to the dryer:
allows the dried peat to cool; and enables the press attendant, by drawing from various parts
of the bin containing matersl differing in degree of dryness, to send to the press a supply of
peat practically uniform in water content.

The resistance- block press in use at Beaverton is the result of four years' experiments
carried on by Mr. Dobson. A Dickson or open-tube press was originally installed, but after
long-continued trial was changed for a press embodying Mr. Dobson'sown idun, that of a closed
.lie resting on a solid base. One of these presses worked successfully during the summer of

1901, and, with some important improvements, during the summer of 1902, making about 600
„on8 of bnquett«s each season. In the Dobson press friction is almout entirely eliminated,

each die previous to being re-charged being oiled to prevent friction of the peat against the
die wall in the subsefjuent expulsion of the briquette. It is estimated by Mr. Dobson that the
total pressure exerted by each punch is about 50 tons which, the diameter of the briquette
being 2^ inches, amounta to 12J tons per s<4uare inch. The large number of dies employed foi

each punch keeps the temperature low. The briquette is allowed to remain in the die in

which it is formed for one cycle of the system (about 6 seconds) and is then subjected to
another compression by a second briquette being formed on top of it Immediately after this
it is expelled and the second block takes its plaen. Tt ii. foii-,id that after the first Com-
pression a certain amount of expansion—about one-eighth of an inch in the length of the
bri(iuette—takes place, due to the escaping of the imprisoned air forced into the bricjuette by
the descending punch, and this expansion the second compression counteracts, leaving the
briquette more solid and compact.
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There are two punches in each machine, and to ench punch a die block cuntaining eight

iMugly fitting d-es. The dies are heavier in the lower end where the compression takes pUce.
The liane block against wtiich the bricjuettes are formed, remains rinid, unless for any reason

the strain 'ixceeds the workini; pressure, when a set of spiral steel springs, on which the block

rest.-), takes up the excess pressure and prevents any breakage.

The down-thrust of the punches is imparted by two heavy eccentrics faced with roller

bearings, and with each stroke of the punch the die block is turned through one-eighth of a

revolution. Working in the next die to the compi-esking punch is the releai<ing punch which

expeh the tinished briciuette, while the third receives an oil swab which coats the inside of the

die with a film of crude petroleum, to lessen the friction and facilitate expulsion i>f the

bri((uette. The tw<^ punch-systems of ihe p. ess act recii)rocally, a stroke being deli\ered at

every half revolution of the eccentric shaft. With each down stroke the compressing punch
forms a briijuette <m top of the one "reviously made in the same die, the discharging punch
expfU from the next die the b.-ittom or completed 'briquette, and the third die receives its

coating of oil from the oil swab. The cut illustrating the die block and t)ed of the Dobson
press may serve to make clear the construction and working of this part of the machine. Power
is transmitted through belting to a pulley on the pinion shaft, and thence by a 6-foot gear

wheel operating the eccentric shaft. The machine is steadied by a heavy fly-wheel on each of

these two shrifts, and runs (|uietly and with little vibration, notwithstanding the inmiense and
sudden pressure exerted twice every revolution. It makes 60 or 61 revolutions \>eT minute,

prolucing lOOor 102 bri«|uettes per minute. Twenty-five bri(|uettes weigh about 10 lb., conse-

quently the output of the press in lU hours is about 12^ tons finished fuel.

To operate the press with the accessory shafting, conveyors, etc, 13-h.p. is required,

costing tl..391 per day, or 90.1112 per ton of brii|uettes. The press operator is fore-

man of the plant, receiving 91.75 per day as wages, making the labor cost of briquetting

t0.1400 per ton. The cost of this operation may be summed up as follows per ton of finished

fuel:

Power $0 1112

.\ttendanee 0. 1400

ToUl 9 0.2512

A modification of the open-tube press has lately been tried at Whitewater, Wisconsin,

apparently with successful results. The die-block instead of being water- lacketted to keei>

down the temperature, is heated by steam, and the stroke of the pressing punch is shorteiie<l

to about 2 inches, working at the same time at a correspimdingly higher rate of speed. The
effect of the improvements is said to be the production of a denser fuel, the heat developing

the 'arry constituents of the peat and uniting them with the fibrous material into a more c

herent mass. Instead of issuing from the press as sepa.ate bric^uettes the peat comes out

lengths or sticks which may be broken to suitable sizes. The improved press is being expei

ment«d with at Welland.

THE NEWINGTON PLANT.

One or other of the two differert presses above described has been used in every peat

factory hitherto established in Ontario, except that at Xewington, where Dominion Peat

Products, Limited, are installing a European process of manufacture which does not include

briquetting, and the product of which will in fact be " machine " jieat, either in the form of

blocks or charcoal. At these worki- after the raw peat is dug from the bog it is to be put

through a German kneading or macerating machine called the Lucht mill, in which it is thor-

oughly mixed or pul|)ed, being afterwards cut into blocKS weighing alHiur 2 lb. each. These are

placed in drying kilns, and relieved of moisture by the application of heated and inert gases

which, while carrying off the moisture, will not attack th« carlMin of the peat. If i* is denired



to prixJuce peat coke tlie drying proce^a ix carried farther in the *ame chamber by raising the

temperature of the gases to the necessary degree of heat for carbonizing the peat, the liquors

and tarry substances in the peat being duly recovered and the coke removed into and cooled

in other chambers. The plant has l)een partly completed, and is expected to be in operation

this summer.

Power CiEneration and Distribition.

The i>ower plant at WoUand includes two steam boilers of 12U-h. p. each, one of

which has sulhcieiit capacity for the present plant ; a horizontal engine of 176-h. p. ; the

necessary pumps for supplying the boiler and press water-jacket ; and a small auxiliary portable

boiler with super-mounted engine for operating the dryer plant when the remainder of the

machinery is not in use. The fuel usetl is iir-dried peat, of which 4 tons per day were con-

sumed when the testa were made, the cost to dig and deliver being $1,369 per tiay. One

engineer was required whose wages were $2.(X) per day. Lubricating oil for the entire plant

was used at the rate of two gallons per day, costing $0 34. The total cost therefore of gener-

ating power for the entire plant was $3.70 per day, or $0.2113 j)er ton of finished fuel.

The grate bars of the boiler which were designed for burning peat were fitted with ^-inch

space and 5-16 inch bars, thus lessening draught and preventing the fine particle* of peat

dropping into the ash-pit below. The distance totween the grate bars and Isittom of the

boiler had been reduced to 18 inches, and between boiler and fire wall at the back of the grate

to B inches, the reason for the latter changes Vieing that yieat, both in the air-driej form and

briquetter, burns with a short tlame. When tiring with compressed peat fuel a depth of not

more than 4 inches is maintained over the entire surface of the grate. The bottom layer of an

inch in depth will lie fine ash gradually dropping through the grate spaces as the peat is con-

sumed. The heat is easily and quickly regulated by means of the chimney draught. It it neces-

sary when using bri({uettes toreplenibh the lire every 5 minutes.

The fuel employed ;it Beavertoii was dried cedar cordwo<Ml, one cord weighing 170<i lb.,

and costing $1.50. Oiic ciiid was required for a day's run. Air-dried j>eat would have l>een

cheaper, but the grate of the boiler was iiiit adapted for burning it. Delivering fuel t<: the

boiler occupied 'alf ot . •> man's time at $1.40 \,vr day, and the engineer in charge wa.s paid at

the same rate Four gallons of oil are consumed in the whole plant per day, costing $0.68.

The power cost for the entire process, including tield operations is made up as follows :

|>er day

Fuel 81-50

Delivery of fuel •"

Attendance ' tO

Oil «>8

Total «4.-'8

Mr. J. J. Milne, mechanical engineer, Toronto, also examined and reported on the

Beaverton plant and found the power re<iuired for operatmg it to lie 40-h. p., distrib-

uted among the various pUnt units as follows :

Briquetting press and elevator 13 hor.ne power.

Tram car 4

Excavator 8

Dryer, breaker, conveyors and exhaust fan 14 " "

T..tal 40 "

From these figures the pro])ortion-u«' costs for power for the several parts of the process

have l)een deiluced in this report.
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Cost ok Mam t- \i [iki .

Weare now ill H iiuitiuii f.. sum »ii tUv oimt of iniiiiufactunn.; tlir lin'jiictt.'s IhiiIi hI

WclUiul Mill Beavertoii. The Uitnh resultiiii,' an- not directly coinparHhlc htvmise of dtfli-reiit

loiiilitiont oxiHtin!,' »t the two placGS. At WelUml the work.ihlc ilt'|itli of ihc hoy is .i foci, as

«i;iiin8t but 2J feet at Renverton, which at once u'ives nn »<lvHnta!,'e to the former in price per ton

in (Itstribiiting the costs of parts of the field operations ; alsi. at Wellanil the capacity of the two
brii

I
netting presses is Considerably ijreater than that of the one at Kuaverton, while at each

the expenditure for lalioi is alHiut the same.

At Welland, \~k toiisbrir|iiettes perd»y :

pi" Ion
Field operations $0.;t7Vl

Attendance on dryer O.lti.'i*!

Attendance on presses O.'JIVI

I'ower 0.211:1

Total fo iCnr.

Waijoshave gone up since the Welland testswere made, and lalK.iers now fjet at Ua.st 31 40

per day. This advance will adil proportionately to the cost of iu,4niifa< tuiv.

At Beaverti n, T.'J ton.s brujiiettes |>er day •

per toll

Fieid operations l^ 0.;i!tl 1

Drying 0.3li7;i

Rri(|Hettiiig <i.2612

Total <i i.ooit*;

In neither caHo d.^ the above Hgures cover more than actual oprratiin; costs, nothiin; being

allowed for interest on capital investment, wear and tear of machinery, royalty clmrijeK or

profits.

The Peat Machinery .Supply (^lmpa!ly, Limited, of Beaverton, of which Mr. \\es. Dobsnn
i=i president, cjuotes the followiiii,' prices (subject to revision at any time* for the niachiiiery and

apjiantus rei|uirccl for a complete peat plant accordins; to the Beaverton plan, witli a capacity

ol :i,000 tons of briipiettes per year, working 10 hours per day, or (1,000 to 7,(X)0 tons when run

Continuously 24 hours per day :

Briipiette press ^ 2,.'><K)

Hryer I ,:{50

Breaker 41 N

)

Excavator, including motor liOO

(ienerator, tram car, motor and tracks I,2r0

Engine and boiler, .'lO-h.p 2,0(K)

Shafting, belts and conveyors 700

Buildings (brick) 1,500

Sundries 200

Total $10,450

The same company also manufactures the Dickson bri(|Uettine press for 81..>00, and the

Simpson dryer for S1,.'>(X) or, including cost of brick work and setting up. fi>r Jl.TuO.

Tile piice ol bog lands owned by pruate individuals will in most cases be less than that of

arable land, iimbably not exceeding tlO or $20 : while those belonging t4i the Crown, situated

miwtly in more remote districts, may be purchaseil for much less. In a iMig costing say $18
jier acre and yielding 1,000 tons fuel per acre, the outlay for land regardless of interest, equals

$0 OIH per t f bri<|uettes. Depreciation of plant is diHicult of estimation, but let it be

taken at 10 per cent, per annum. This on the alwive cost of $10,4.50 would require a sum of
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$1,045 ft year, or tO.3483 per ton on »n output of 3,001) toni. Intereat on capital at 5 per cent.

will amount to lay $622.60, or $0.1741 per ton of output. The Dickion patenU cover prcrfuct

a« well aa machinery, and have been aaaigned to Peat Industrie!, Limited. A royalty of 25

cents per ton i» demanded under these patenU on all pressed peat briiiuettes made in Canada.

It must be said that this toll, if legally leviable, will be a decided obstacle to the progress of

the peat industry. The Dobson machineH are all covered by patenU issued or pending, in

this and other important manufacturing countries.

In the following figures an attempt iH made to include all items of cost such as those

for depreciation, interest, etc., which can i>nly be spproximate :

per ton.

Manufacturing • 1.009B

OoHt of bog 0.0180

Depreciation of plant 0.3483

Interest on oipital " "*^

Royalty 0.2600

ToUl « IW^OW

The price at which the Beaverton pr4>duct sold at the factory in 1901 and part ol 1902 wa<

S3.00 per ton. In the autumn of the latter year owing to the advance in price of all kinds of

fuel, it was increased to $3.76. There was good local demand for all that could be made. At

$3.00 per ton peat briquettes of go jd quality would sell readily in competition with coal at

$5.00 per ton and upwards. From conveniently »ituated planU they could be delivered with

reasonable railway freights and sold in cities and towns at $4.00 or $4.50 per ton, at which

price they would be about on an e<(uality with anthracite at $6.00 per ton.

Special Appar.vtus for Blrning Peat.

The special stoves and tire places of foreign design are all intended tt) bum machine peat,

and hence are perhaps not entirely suitable for bri.(uettes, which is the form so far Uken by

Itfi-k';* IWitui-f .*tc>\e for biirniiiK jteal

peat fuel in (tntario. They all aim at including a fuel magazine by which the feed will I.e

automatic or partially so, and at a construction by which the accumulatint; asheH will not inter

fere with the function of the fire place and by which the air admitted for combustion will Ik;

fully utilized.
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The best knuwn pent burner is Reck'i tistiire iitove. • Daniah invention, which wiw criRin-

ally Jeaigned to burn wood, but has proven well adapted for peat (leo illuRtration). Theie
ttovea are alio ujed in (Sermany and Norway, and have been found to have a heating etticiency

of 90 per cent., the waste gasea leaving the chiuiney at a teuiiierature of .'Hi' to b»' C. higher
than that of the outside air. The peat is stored in a magazine above the fire Imix. int.. which
it ix dropped at intervals by means of a trap door at the bottom. The tire box is V.Hhai>eil.

anil the pro|)er supply of air enters through holes in the side, thus Htriking the surface of the

burning |)eat. Orate bars are done away with. The draught in therefore never clioked, and
there is no loss of unconsumcd peat. The axhes accumulate in the " V" or trough of the fire

box, by opening or shaking which they are dropped into the pan lielow. Practical tests m»de
in midwinter with this stove proved that a continuous fire could be kept up f..r Wt hours or.

46 lb. of machine i>eat by firing seven times at intervals of 12 to 16 hours, an even and Huit.

able temperature being maintained in the rooms during that time.

Christensen's cooking stove for peat is alwi illustrated. It is built entirely of iron and is

somewhat similar to Reek's stove except that the fissure, besides bein'.> larger, is provided with

Chrlstenwn'M (.eat '-ooli-Htove.

a grate. The incoming draught of air circulates about and cools the fire-box becoming at the

same time itself heated prior to contact with the peat.

Another peat stove, involving a similar principle of combustion, is made by the firm of

Lange, Jenson A Co., Svondhorg, with an enlarged magazine, no as to contain a more ample

.supply of the bulky fuel. (See illustration). The tire box i» jacketted, so that the air which

enters through the outer wall may circulate about it and lie heated Iwfore coming in contact

with the fuel. The combustion takes place from the top downwards, and the gases travel from

the bottom of the storage place outside of the same to the chimney. This heater also attains

an niticidiicy of 90 per cent.

Ofiubtless these and similar stoves de«igned for machine peat are more or less suitable for

pea' bfH|Uettes, and later we may e:v|'ect to see burners of e(|ual etticiency constructed for

brii.,uc:teB, though the need ii not .so great, since the latter class of fuel so closely resembles

anthrr.cite, for which most of our stoves are designed.

For industrml operations, us for instance in gcmrating =t«.:(m in "r-linsry h.-iler'*, burnii;;,'

apparatus containing similar features lia\ j been devised and put inUi jiractical use. An example

is shown in the accompanying cut. Mr. Thaulow thus describes it« w<irking in his report :

*' The peat (machine [lect) is char^'ed into the top of a shaft every half hour by removing a

close-fitting lid. The air supply, which is contr( .liable, enters imrtly through the slanting

grate at the bottom, and partly through pipes over the tire box. Fire-pr(K)f stone (tire brick)
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line* the (nmt part of rhe luilur, an will »« tli« Hre Ixix iUelf, t.. witluUnil the grwt heat

alMiMt Z.SHO" •'.—at which ynf »>uriit whvii the air supiily is proiwrly re«iil»t<-il : the Lfst

kind <•{ tire priMif iimterml Hh..ul.l W iiMeil for thin [.urinae. Tlrtt inlliii <.f cuhl iiir which takin

place thnmuh the tire-l«>x ihnir in the ordinary iM.iler, i» avoideil in this ci«e. ami a* tli<-

aiiioiiMt -.f iniLke is lens than with any other kind of hoilor, the Ionr ..f heat thmuKh unioke is

alw) lesN.
'

There does not appear to be any reiuton why the ordinary soft coal boiler e.|uipiiient, with

automatic dlokiT and automatic danipirs, could not 1h- made to work natisfactorily with i«ftt

hri.pictteaat small cont. The ({rate would re.|Uire to l)o raised nearer the Ldhr, anil also the

tire-wall at the l»ack of the Krate : the spaces lielwcen the grate bars should i.Uo Im. reduced

one-half. .\ description of such a ^rate is uiveii in connection with the Wdland peat plant.

In an iipen ({ratopeat makeit a cheerfid, stron« and steady tire, radiatinn heat into the

room rather than sending it up thi- chimney, by reason of the small draught rei,uireil.

Pkat Gas.

The use of i)eat ^as for fuel puriwses is of long standing in the iron and Hteel industry ..f

Sweden, ill which it is preferred to coal gas on account of its much uieater freedom fniu

sulphur and phosphorus. M the rolling mills peat ifas is used in the plate furnac* with the

result of reducin« the formation of scales, particularly in the rolling of thin steel plates. The

use of peat gas has contnlmted largely to iinpr.iving the .luality of Swedish steel, the excel-

lence of which is well known. Peat gas has also come into use as fuel i« steam lM)iler8.

THE MKRKIKIKI.I) LAS l.ENERATOK.

In IWU the perfected Merrifield peat-gas generator was designeil and cor-.structed by Mr.

L. \, Merrifield, engineer to the Economical (ias Api>aratuB Construction C< uipany, Liiniteil,

of Tonmto. The new plant was erected for demonstration purposes at 'Ion nto .lunction, and

during the autuuii, of 1901 a number of exiMjrimunts were made, several of them under the

RUiiervision of the Bure.iU of Mines. Considering the intermittent natun- of tlie tests and the

imperfect installation of the plant, a satislactory showing was obtained. .\ gas rich in heating

value was pnsluced at a fairly steady rate, and at small cost for maintenance and attendance.

Without going into detail, it may be stated that the exi«>rimenta warranted the foUowing

conclusions, namely : That, with connections of suitable size, the generator cpuld pr(.duoe a

much larger quantity of gas per hour or minute than was actually obtained ; that the produc-

tion of gas will depend almost wh<dly on the nuautity of fuel consumed ; and that this iii turn

depends on the volume of the air blast.

The cost of maintenance or attendance may be reduced to a minimum by handling the

bulky peat and removing the ashes by mechanical means, and this would also eflfect a saving

in time.

The Merrifield gas generator reseiiibUs the extensively employed LoomisPettibone |.lant«,

and particularly thu one at Nacozari, Mexico, where the usual Loomis system is 8omewh»t

modified with a view of making a uniform and fixed gas out of the mixture of water- and

producer gases, which will be higher in calorific p.iwer than producer-gas and lower than

water-gas, the fuel employed being wood instead ot oal. This result is eifected by inti.Hiu.iiig

very little steam with the air blast. The ordinary Loomis generator i>roduces alternately

producer-gas and water-gas for short [x'liods of live minutes or so each way. each gas being

conducted '> its own holder. The Merrirte'd furnaces are als) set up in connected pairs, with

charging <i rs at the top. The grates are near the bottom, and below them is a tapering

bottomless a.^li chamber, terminating several inches below the surface of the water in the ash-
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[lit. The waUr jwhU iIu- iKittmn nf the ^enerUorii. prcvi'iitiTijj tlii' iin<ri>»» xi n\i\ .imi yi'f

liwH Hut intcrferx with the tliw li»r);t> i>f thu ishi'H.

» 'rude dirdnwl fH<»t in liini|pii furmn (he fuel. ISy tlie time it ri'»chf» the uftuTnti.rs

from ..iiethiril to Mill' Imlf will luive enimhlfil Into fr»nnii'nt» unil dii»t, inakin« » oomiiact

»nd ittiilnble ohHrgn fur unifi>rni couHuniptioii in the fnrnHcc.

The mr l)la»t in ;;enerated liy a siimll bli)W> r c>in!r«feil by (,'>'« enxmi', tiikiiii,' «'« fr""' <•»•

holder. It imsae.t tirnt throUkfli the ijipi-s ol thi' n.ndensiT, where in conden*!!!!.' the moiiture

out of the hot ifaites from the nenerntori it is uhbU hentod n\> previ'Uii n. eiit.rniu 'he furimcen

by way of the chamJiet below the urate in the bottom. The i>iik'h for injection of tteani iilm>

enter here. However, on acC'-. nit of the high percentaije of moisture contained in 'lie prat

fuel, an internal Hupiily ot utemu for the mixture of water :Hid pr'"liicer-i{*« i' usually

Mtured.

After makini? n n >od tire, say of woo I, in the i^rate, the peat is charred into the furnaces

by the port holes at the top until they are full, when the caps are asjain cl.'iiipeil down. Hy

forciiii^ the bla»t for a while and heating 'he peat into a lilowiiisj; m;vss the process become*

properly started, after which the vrdunie of air is a Ipiited to thf production of the niaxiinuni

capacity of the i{c eratom. Kn.m new on the o|ieration i-- ci'iitii.uotis except durin« the

loadint; or re-charnin^ periods, coverni,' a piarter of an hour .ir so once or twiie a day.

.Although set up in pairs the generators, like the Niicozari machines, will most of tlu- time

work aa one, pruduciiii,' the uniform mixed yas ; but should a |iartial [irodiietion of water-Kas

alone )>e desired, the air blaat i* shut ofl and steam injected int<j one venerator, up thri>u:ih the

({lowins; ina«s of peat, across into and down through the hot coals in the other machine and

out thence to the nmdetiser and scrubber. This continues for a few minutes, until the fire

has cooled off, so that the air blast is ai;aiii rei|Uired to bruit; it up to the proper temperature,

when the same course is again followed, except that this time the direction of the steam in the

generator is reversed, entering the Isittom of the second and leaving by the first.

Peat, like wood, (larticiilarly green woixl, is naturally suited on account of its Urge per-

centage of moisture, to steady prcsluction of the mixed gas, rather than to the alternate genera-

tion of first water-;,'as and then prislucer-gas, as with dry fuels such as co.il.

OlAl.nV OF MERKIIII-.l.l' I'K.XT-ll.-^S.

Ill these exiterimenul runs of the Merrificld gas generator the calorific determinations

and analyses of the gas were matle by Dr. W. H.xlgs >n Ellis, professor of api>lie<l chemistry at

the Sch<«>l of Practical Sci.nee, Toronto, The gas produced (m 2Hth October 1901 gave the

following calorific values at the different stages of the operitions

Time. B. T. V. per cubic fcot.

;{.()0 p.ni ^*
3.10 11?-

3.20 „ 1*9-

;{ 25 ,
154.0

s'b-, '.'. 1"»-

4 15 „ 125 .

.\veragp . 133.7

The i|U»ntity of gas made and peat consumed was not ascerUined.

The plant had been kept warm during the previous part of the day without generating

much gas until this test began, and soon after gas of good. juality beg»n to appear a mishap

caused a sudden termination of the test. This accounU for the gradual rise and subsequent

abrupt fall in the (piality of the gas.
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Shortly afturwardt itnuther tent run uave the followioK iiiwlity of gM :

Tiiin'. H. T. V. |ier cubic foot.

2 10 p.ni IM
2.40

;t.io

3.40

4.15

4.30

IM
167

106

153

Ififi

Avenga IfiA

For (om* houre proviou* the genoraton had run *t«a<!ily and continued hu to the end.

In November another run »m made Kiving gaa »f the following <|U>lit]r

:

Time. (.'alnrieM per litre. B.T.I', (ivr subic foot.

10.46 a.iii 88».« 100.5

10.56

11.15

11.25

11.36

11.46

11.56

12.06

900.8 102.3

961 107.5

889.6 100.6

<J66.4 109.2

944.1

1019.

UMl.

3.20 p.m 1069.

3.30 " 1074.

3.45 " lfJi»2.

4.00 " 1113.

4.15 " 1007.

4.»> " 1147.

100.7

115.2

117.«

119.7

121.4

123.4

126.7

124.0

12».e

Average 1013 114.

From thew determination! It will be seen that the fuel value of the gaa on the day of the

test rose from 100 to IM B.T.T. per cubic f<K.t. The analysis of a sample of the gaa taken

from the pif)e at the conclusion of the calorimeter test, which also marked the end of the whole
experiment, gave as follows :

per cent.

Carbon dioxide, C(>> 20.5

Carbon monoxide, CO 10 2

Methane. CHt 1.9

Hydrogen, H 22.8

Nitrogen, N 44.6

100.0

The ((uantity of carbon dioxide in this sample is larger than was obuined in samples

taken in previous tests. In one there was but 124 per cent. COa, and in another but 74
per cent. An increase of C<)2, ncconipanied by a decrease of CO, such as the above

analysis shows, would bo caused by the lowering of tlio temperature of the retort at the end of

the operation when the sample was taken.

The analysis of the peat used in the experiment is as follows :

per cent.

Moisture 25.94

Volatile organic matter 48.41

Fixed carbon 18.09

Ash ,,.}«}
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Another run •>( th«< K#n«r»t<.r w»t m»d»-, •nd th« gia thin tiuiu t.'»t4»d t>y Mr. .) Walttr

WelU. The »iiiilytical work wis t-iniiiuctwl »t thr giwt work", liut f.T the ciili.riim'ti-r ili't.r

inuMtiun* MtmiilivK of thi- ifnn ^»n- tnkwi m >• Unje aiipirstor cnn from the u»» liolJcr iml

teM«l»tthe Sch'Hil of l*ri«lic«l Science Uborntory ir the .nie Junkir « caloninetor m »(is

iiMfil «t thi- work* by Dr. Kltis in the »>«periim-Mt» |irc\ toualy ilencribeii

Ilk forciuK the xax out of the can by iii-ruiitiiuK water some of the tarry v»|>ors w.r.- lout by

condenaation. an wan apiwrent i>ii examination of the »»t<T from the ii»|iir«tor. In M other

rett|i«<cti, l.owever, tin- method and n|i[mratua w<>rke«l mlmimbly.

In th.- *ccomi>i»nyinj,( table of analyse* on j\gt! 4<l, sampleii Noi 1 to 1 1 .ire of the watei

xax type, iiiiwle by injecting a large exceaa of Rteani with a moderate .iir lilaMt over tlir

hot i»'..t in the generator. SainpleM Nox. 12 to IB are of p^>ducer gat uiitde in reheating the

funiik I' charge*, which were i-.led by the How of ateam f'.r the water gii». by rev»-r»inii ihe

direction of t he air blaat through the /eneraton and »l iij u off all atoaiii. < »ii U» ini{ the

holder* thi* g»» '«tnelt very »irongly of t^r «tid containii! .".aiderable vajiors.

Another similar Merritield |M«at gax generator whs mstalle'i at the Trent Valley Peat Kiiel

<'oiii|uuiy n work*, Kir«field, U> produce fuel gas for th- 'Iryer, but no teata were made with it,

which i* to be regretted, since it i-* *»id to havi « rkwl .H.iti»factorily.

The I -iginal Merritield generator, first set u\ i! Toronto ,1 unction, on which the above ex-

perinuntH were conducted, has *inco tieen reinovr.i ;: ,il reiiiHttlled a» thr Wellaiul |i«at work*,

where, if desired, test runs may N; made wiih i' f^it'-r rhe inteiitit ii n t.. imi>r|)orate it a.-

jiart ot the |>e«t work*, to furnish toel gas for U.iliiM ..nil Jiyers

COST 0\- GA> It M.

From the |iroi|iectus of Peat Industries, Limiteii, c 'luvniiiiij; thin nietli'«l luul all necessary

apiHtratuH for the production by it of peat gas the foUowing Is ipiote<I

" Kroin one ton of <omprc»Hed jieat, analysing upproiiinately : moisture 15 per cent., asli

7 j)«r ten'., ti.xed carbon 2i per cent, volatiles 57 per cent., valued at $l.iKj ;>er ton delivered

at gai retott, figuring wage* at 20 cents per hour, and yearly depreciation at ti pt- cent, upon

value of machinery, and in a plant cai>able of producing 4(>,tK)<> cubic feet of gas hourly,

a yield will bv hatl of not less than lOil.OiiO cubic feet of fixed gas, carrying not less than

160 B.T.I", per cubic foot, at a co»t not exceeding 2k cents |>er lOOO cubic feet. We wil'

supply all appariitus und material for a plant producing not less than 2tt,000 cubic feet of gas

per hour for |o,tKX), exclusive of freights, cartage to site .iivl erection ; larger plant.'*

proportionately. Peat carryina up to 'M per cent, moisture may be used, but the yield of gas

will !«• retluce<l alxiut 1,00<» cubic feet for every mlditioniil 1 [ler cent, moisture."

This i-stimate was made for gas plants situated at a ilisiance from the liogs, to which the

peat would have to \>o shipped, and which therefore must first be manufactured into com

pressed fuel. If the use of cut-peat be made possible by locating the g«« works at the bog, rir

only At such distance that the peat could be economically Irausportinl thereto as cut peat, the

cost of the fuel shouh not exceed 50 to "5 cents per ton.

The ibove exiierimental run* with the Merrifield generator were made on cut pe:it. ami

the analytical tests show that it gives high results. With compressed peat lirii|Uettes the

adv;iiit:ig::s over cut ptat wtruM hv zii::i\:vv btilk niri thvref"rr trSS frr'[•^'^•l^ Vtarf'"',ng, ]owi-r

moisture content and conseijuently a higher calorific value.

Tiiere are many advantage* to be gained in the use of peat by converting it into gaseous

uel, many of them appertaining e>|ually to other gaseous fuels. While the consumption ol

he solid fuel involves a h>ss of heat of 25 to W i>er cent, or more, this 1<j«s, if the fuel lie

4*11



f

1

1

44
.

^ *•
! ^ ^^ 'P ' C* «

s 1- » « ?i ^ * ^ ,,

^^1
« (C ?, -^ • 5^ j^

^ U> X ri X « x m „
jn — - M •>

X (]ix r^

2 S.
^ »i^ 71 — to O d^ Tl <D

M •^ 2 w -* eo rt

is
-•

1 «0 ?i W " M -r

to
« « » 5 5 ri T. S

" ^ — ?c -r lo -^

t*
0-rxxN-,x?

« - — t~ f ^ - ^
£.

1 - -

c
91 -r -« N X X JC (0

_c ?§ss 1'J

3
•5

»^ ^" ^- ^1

s
3 M
~ c.

^ » w X a 2 J -f- r^

^ — f^ "X r* ' M lo
-^ -^ lO

X M « .* 5 <N r- R
» X ?j 'X

'

lyt y.
h — — ifi

^ '•INQOW^WfaS
2 ^ ;c CI X ' ^ r*— — — i;

S

2

2 E2
^ ON

X
•?• « N *•- S C< 4C O

o t^ *i tb " o «

E

-N « — If:

s
^_ ..-r -r e« -J ri o «5 S

t^ eo .n ' crs cy

s E M ?i -f S S O r- o !C

t^-x ti t, r- 4ft

f
^

t'. ^i .n o M s
iL

S m CI c* S ^ N t- ?i
4 tft

"Z
sf

r- w *o * o «

t^ •-4 ~i

1
"f

ecwr^-X— 0^--r
^- M CO O cj

a
. . ^^ ,

9 ^ r-w-ro-Scccr-.
I

'

r- « »o ' o ~t

i ^ ^ ^ O

s 9^
«e«3c — (^©acc5

li :i ' as
»ft to'V'WXOJ^OOtO

':::•' = s
-

/.

« '
I

"H. 1 ' ; : ' 2 ^
B !•.::: §s 1

« s u • o 5'^
:

'

Z ,s
• -

: o - g;£
B 3

1

! - g s g *• ". •-;; a •<
1

S .5 fl ^ g ? c *

S i t t 1 a; •£ S 1^
i

i

s « ;^ 32 •< C i-- /:
A:d 1



45

c»iiiverUHl into |{as, will Iks ruducoil to fiiiiii 15 to 2(1 f>cr cent. When the HrnlMix is siifticiently

l*ri;e the cumbuHtion in coiiiplete, anil without Hiiiokv or wHit, lenviii^ »lwnys ii clean lH>iler

iiriace. A |iroi>erly ruguiate<l draught insuren complete and even conibuHtiim. Its conifiar-

•tivu freedom from Hiil|ihur makes |>oiwi)ile ii Uom life for the boiler. A better insulation may

be h>til against loss of heat by radiation, iiutl the hot i;a»es from the i;enerator may be utilised

for drying the |ieat which in to be convurteil into ^as.

The most im|M>rtAnt reason, however, why |ieat ^an can be more protitably and extenaively

employed than (leat in large ii.dustrial works lies in (he fact that by locating a large central

(Hiwer station at a suitable Img the cheapest kind of peat, namely cut peat, mitislies all rei|uini-

mentN : and the gas may then t>e pi|HHl fur distribution, or, if the place of consumption be

at too great a distance, it may be converte<l at the bog into electrical energy.

S((.P(iiK IN Ontario Pk.at.

.^t the Provincial .Xasay Ottice :{(> •ample.'* of peat from different Inigs in Ontario were ana

lysed for their sulphur contents. The results serve to show the general character nf our peat

in this respect.

Jjtch Homple was analysed in duplicate by three different metlxHls. The sulphur content

was found to range from 0.!12 to l.(K) per cent, with an average of alM)ut O") percent. Penn-

sylvania anthracite contains over .(> [ler cent, and bituminous coal over 1.4 |K-r cent, sulphur.

Bogs are however to be had. aa the analyses show, which carry little more than traces of

sulphur, shoulil freedom from this ingre<Iieiit be particularly desired.






