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INTRODUCTORY LETTER

To the Honorable E. J, Davrs,

Con ( I

StE I'he § lity of produci \ I A ea
Ontar s one that engaged the utte n t I v of M A i of 3
establishment in 1891, and in the Report for that Al | be f laj y fu v of
progress made by the industry up to that 1@ botl Eur v \ A, | 1d Canada
In subsequ t Repor particularly t for 1892, 1893, 1894, 1896 a 1897 e subje A8
reverted and add nal informa fur I 1 f the re l nti
scarcity of fuel consequent on the strike I thra 1 rs in Pennsylvania, the pr
seems an opportune time to submit a summary of the exist nait I the pe
facture in Ontario, and the pr pect whicl I wfford f1 1 nigh
tolerable situatic

The data contained in the report are drawn from many sources, but in the main have been
collected by Mr. W. E. H. Carter, Secretary of the Bureau of Mii W r this purpo
h ted almost all the peat factories of the Pr 1 and mvestigated ¢ ency ar
cost of the methods and machinery made use of ; and the report wrgely Mr. Carter 5

Determinations and analyses of peat and peat gas were made by Mr. J. Walter Wells
who also reports on practical experience with peat fuel burned at the Provincial Assay Off

Jelleville Fhanks are due to Mr. J. G. Thaulow, engineer to the Norwegian Gover

ment, for permission to make use of his valual report on t fue Europe and Canada
to Peat Industries, Limited, the Peat Machinery Supply ( pal Lim wnd to others
connected with the industry, for assistance rendered

Discassion is restricted solely to the value and use of peat for fuel and the processe 1
ployed for manufacturing it for that purpose, this being the aspect of the subjec ich cor
fers upon it pressing, if not vital, importance. There are many other economic uses for
peat, but they are not dealt with in this report

] ave t 1 r D I
Your obedient servant,
THOS. W BSON,

Bureav or Miygs, Diyect

Department of Crown Lands,

sh February, 1903,






I'l MANUFACTURE AND

Life in a northe mat o8 t y ¢ \ p f
\ he sn work N P .
r'e Al | 1 1 fin I A ¢ t e
f the earth uninhabita rime nece \ I v
mportant an article re res no proof SR }
¢ e I Canada | the rece atrike I £ " ] \ A n a
vay calcula eyes of hink \ ‘ ald
have excite e inter he because hardw t f rn
had n t nsappear wnd | y ! A WDl I Lt ! . \
enerate m in the mills and factori f ¢ I'o-day th 1 hanged ¢
Ilwindling forests have retreated to such a distar fr solder ™ Onta \ \
expensive and searc ALl t] 8 considered, anthr f ! 1us coal
1) § tea rals A "", i \r \ \ Y 1 partly )
the d i plic ative f and the increased f I e for
article ha . hat t} rban and ’ ) v \ v
lesser it still appr wble extent, fa and Il Wl T rely coal 1
fuel I'he number of coal-user \ reas and \rea i y | the
chiel a le of . yeal reating farther \ h
One effec | 1we has € 1 they I f Onta Al o
wnd abject dependence u har I omn t matte | e W v for n
tate for the right to live A the merits of lispute betwee [ \ mpanies and the
mine workers, the people of Ontar iy have the 1 " t they [ e whate r
In its settlement nd car Ve share 1 fra n wa which 1 ke ar e
mpossible I'heir y privile r 1 eve 1 r dealers car
nduce the mpanic 1 Pennsylvania, whether mini rora \ he t l¢
and to pay such prices therefor as may be dictated y 1siness shightly tempered with i
thropy
It is not an easy matter to arrive at the total amount annually paid out for fuel by the people
f Ontario I'he quantity and cost of the coal consumed ean be ascertaine h muech exactne
since it is practically all imported from a foreign country and the tigyres are therefore to be found
in the trade and navigation tables, but the production and consumption of wood, which constitute
the source of heat for one-half the population or more, 18 not so easy to estimate \
attempt, however, may be made \ccording to the census of 1901 the population of Ontari
wa 182,947 persons, of whom 935,978 dwelt in the cities, towns a 1 it Ingre
the Province 'he bulk of the pe 1,246,969 in number, are classed as **rural wmd ar
made up of the farming community and those living in hamlets and ¢ ill to b
incorporated as separate municipalities In view of the ginally wooded condition of
the country, it is probably within the mark to assume that wood is still the fuel mainly used by

1 the cities, towns and villages, and much

rural population. True, much wood is used ir
coal in the country ; but roughly speaking, urban dwellers are users of coal and country dwel
lers of wood Now, taking into account all the purposes for which w 118 vm;‘lwyul as fuel,
7]
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including the raising of steam as well as domestic uses, and having regard also to the fact t

N

the original abundance of wood created the habit of l

habit which, despite the changed conditions, sti'l survives—it does not

the quantity of wood annually consumed for all purposes at 2}

cords per head of the rura
population

At this rate the consumption of an ordinary family comprising five persons would b

about 12 cords ayear. To supply the community at this rate would require say 2,900,000 cord

of wood per annum, the cost of which, taking one q with another, may be placed at $1.50
per cord. Good, dry hardwood cannot be purchased anywhere now f uch a price, but much
of the wood burned for fuel consi f the inferior varieties, such a sh, elmn, tamarack, or
the branches and limbs of the mor 1 | d i ld at a ller price \t $1.5
per cord, the value of the w 1 burned every yea Id be 84,350,000
'he imports of anthracite into Ontar lur the twel tl r 3O e 1900
he last fiscal year in which imj v ere ssified according to | 1,0 141 to
valued at ind of bituminous coal for T tion, 2,362,115 h witl
the duty 07,373 I'he quantity of il brought from Nova tia ol year
18 80 small as to be hardly worth taking into a int, consequently the mnports of anthracite
nd bituminous coal may be regarded as ering the total nsumption A ntl
everal items together, and Jeaving out considerati et 1 ) | h have
restricted use for fuel, we reac the I« Ving as representin et bill of the people
Ontar I year
\
Anthracite, 1 075,441 tons !
Bituminous coal, 2,362,115 to
Wood, say 2.900.000 rd
Total $14,113,604
l'he expenditu annually 80 lar 4 sllm ney | e fu A8
e of the first importarce, and in any mstan you ) roper h)e nquir
vhether the rees and supjy f 80 necessary a largely use 1 article « e au
but there is a double motive for such inquiry when s bee home to us
that on f the prin i 1tem n our list of fue but a br re
he old adage of the advantage of having several strin t ne's b \ A
juestion of fuel l'hose who, finding it imy ible I e al durin I nte
have had recourse to wood, have found themsel in sucl 1 caseafter all, considerir
the fact that their stoves, furnaces, et were constructed t 1 con If 1!
another fuel could be added to the list, « ymparable in efficiency to coal or wood, the situation

would be decidedly improved If, too, the

preparation of this article would create

new industry of the first magnitude, employing labor and capital on a very large scale, utilizing
resources now almost entirely dormant, and substituting a native product tor one of foreign
origin, there would s to be every reason, both from the private and the public point of
view, for welcoming the introduction of the new fuel The peat bog f Ontario are, it is
believed, quite capable of furnishing such a fuel and sustaining such an industry
PeaT Fuer No Noverry

Peat fuel, though new here, is no novelty in older lands. 1n Scotland and Ireland ]
ordinary or air-dried form it has been burned for many centuries, and Il in places survives
the competiti coal from the English and Scottish mines. In the countries of conti
nental Europe, especially Germany, Holland, Russia, Denmark and Sweden, there is annuslly
v large and apparently increasing consumption of peat. In central Sweden it is said that as
much as one million tons of peat are prepared and used yearly, and two million tons in t}

whole country. Not only is peat in demand as domestic fuel for cooking

aud producin

warmth, but in metallurgical processes, in steel and glass furnaces, for firing locomotive boi ers,

using it with little regard to economy,—a

seem excessive to g lace



fact that for generating electric power and for many other purposes it is used in solid or gaseous form
momy, —a Germany is believed to have more fuel in peat than in coal, and much ingenuity has been dis
ve to place played in that country and elsewhere in devising processes and machinery for preparing it.
the rural In short, so far from peat being an obsole fuel, it is coming more and more Intouse as
would be its manufacture being perfected and a better article pr
L000 ¢
F'ue Comprarison M Be with Coal
50
| wuch Coal is the standard by w h any competing fuel st | measured, though there a
wrack ! vl for special purposes are eq iperior Q petroleu { ar
At $1.5 give better results in | moti r steamship | rs, costing l¢ and occupying ller 1
for the yaired to pr ’ en a f powe A | fr I n v
bette 1 ( | t N ¢ era ke, t reat I I
ine 1900 rpr r A na \ A \
4 h w | At \ t 1 ‘ ea
141 t I y I A
rth witl ess of hand ! t nbust v y W vood a
ca but in the ma and eral u A 1din h anthra b b "
ALY Al
the § . oa )
} 8 the fuel wi 1 en 3 first p ni eem, an dou
ienracite ]
Ny | ‘
then th I'he compar it with coal must be at two point efl 1y p1
ich have the a fair ality t ¢ t factors. pea be ruled If [ ¢
1 || 0oy 1
) and it is so far below 1 of coa calor Jue that no matter at w pr prod 1
Pl ‘
v ( used wi \ 1} vl f 1 1 111 rodu 1 and
r en \ that for whicl 4 nt | tir f A d
1zht eff i ] ¢ vill b mnavailir nt at t n nothir y
1) LAl I
he fact \ ( ontinug e u n Mmany 1 1 rrently witl v where
here . fliculty s Bi ring the latte . ¢ " IrPOSe 2t least it 1
A8
equally vlapted and ¢ v ’ - | H N 4 [ % \eir
eatne ) we | Dutch | s peat o1 ol
e a
- P reality incipie al he A vl AT ba f modern arts and
1strie e laid d \es a 1 some such way as pea 'S Al v I n 1
. .
} except perhaj t in m ises tre ere the irce of t arbon of the coal instead
the mosses or aquatic pla: neat A ged A\ re AT lation wn
vinte
raced beginnn vith pea ry 1 and 1 { thro nite " " wnthracite
derir _ I
L eve 4 e, the 8 ft ' s det ce of pressure or
[f still e \ grapl he vari v 1e | pending u I f
heat which een exerted and « bt le peat f ner nsumed
1ation
MAay 1n subsequer res be metamorphosed eal f for the benet f ¢ ng
- Being i lent coal, peat contains less carbon and pecit ravity al,
tlizing : . ‘ : )
though, as has already beer pointed out, its propert in this respect mu be ! i
reign ) :
n relation to the price at which it ean be produced and sold
ot of ¢
, it is F'ue Prace or Peat amo Fuer
I'he f ving figur wken f Percy's Metallurgy will serve t v the pla f peat
Al the fue S0 far as hemieca 1 n and physical properties are concerned
n the
rvives
Carbon lroge 0 y| Nitrogen |Sulphu Qpecifl
conti Substance arbon |Hydrogen v gen Ash i
: ( H 0 S gravi
wally T . )
1at & x o -
% Peat 4 02 1 2 30 6 )7 850
n the Lignite 6% .31 922 86 7 ) 3 2.97 1.129
Bitumino coal 78.69 6.00 10 07 2.87 1.51 1.36 1.259
ucing Anthracite 90,39 3,28 2.98 83 o1 1.61 1.392
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I'he above analyses are exclusive of water, which in the

peat amounted to 2
the lignite to 34.66 per cent

25.566 and in

ace
bar
Comparing the calorific value or heating effect of the various kinds of fuel, Thurston, in not
his Elements of Engineering, gives the following figures vel
Calorific power, Water vaporized cot
at boiling point, 1
Al Parts by one e
Relative p part cot
B
. the
Siad I
Coal, anthracite 1.020 M.8 § 08
{ bituminous 1.017 14,70 14 9
hgoite, dry 0.700 10,160 10
Peat, kiln dried 0.700 10,160 10,2 .
“ air Iried 0.526 7,650 ; )
Wood, kiln dried 0.5Hb1 029 10
' air dried 0.439 6 6.4
lhe absolute ealorific power expres 1 Brit rmal units (B. T. | 3
unit being the quantity of hea equire raise a und of water fi the temperature 39.1 fu
to 40.1° Fahrenheit The heating valu f peat briquette placed at about two-thirds tha M
1 tHia
f coal, but it is not possible to give more than apj mate rati rtl wson that neither
W n A v definite chemical nd, ar h vary nj n ry erably er
A etween peat in its severa v8ses and 1 J, th npar 1 AS 8 n I
tw
y the 1ollown ure
Fi
S > =
Weight per Relative weight | Relative bulk i
Materia cubie foot for same heating for same heating|Spe ravity t
as piled value alue X
pound fi
peat 2.99 14 3¢ ( |
Machine peat ) 45 .56 )
Peat briquettes 56 2.04 14 112 ni
Bituminous coal 60 1.3¢ 1.4 0 :
Anthracite 63 1 1 " I
de
The comy n is with anthracite rather than bituminous coa r the reason L
ex
the sphere of usefulness for peat is in the home, rather than the factory or the For stear
Cca
= raising purposes, run-of-mine bituminous coal or screenings will probably be found more econo |
. %
mical in use One advantage peat possesses over any form ot coal is the much smaller percent
n¢
P age of sulphur which it contains, hence its use is less injurious to grate-bars, boiler tubes and ;
"
3 the like
ANTHRACITE AND PeEAT COMPARED
f
The principal uses of anthracite are in cooking and heating, being burned for the former J
purpose in stoves and ranges, and for the latter in stoves and furnaces of varying design. The W
large percentage of carbon and high specitic gravity of anthracite constitute it a dense and last
ing fuel, requiring little attention after being once ignited, and, as householders know, there o
i8 little diffienlty in maintaining a fire in stove or furnace over night ready for fresh fuel in W
the morning e
§r Peat when first placed on the fire burns with a short blue flame, continuing to do so b
% until the grate spaces become covered with embers, when it emits an intense yellow glow and It
ol short flame of the same ¢« It

18 now giving out an intense heat, which may be easily ani
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and in : : : : ht }
accurately controlled by adjusting the draught A peat fire may be made to last over nig 'y

|

banking it properly and closely stopping all the draughts. Once well lighted a peat fire will
hurston, in |

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

very little oxygen to sustain its combustion

The ordinary methods of burning fuel, ther coal or wood, are very wasteful nly a
comparatively small proportion of the theoretical 1 tilized. This is par
due to the large amount of air which finds access t r off the heat produ
combustion into the chimney or smoke-stack before they have performed their w With coa
the clinkers and live embers which drop through the grate bars are an additional sour 1

{9 er re milar t pea I bur 1l In 1 | t I
# combustion nary furna con 1. Henc
2 ntion has been ¢ n Europe i I « for )
‘!v; ention of which the Danes appear ke the d Further me n of these \
b.4
\ { EA
' At the Pr ncial Assay Office, Del 1 Ontar pea ettes alon I {
ure 9.1 fuel for a rtion of the winter of 1901 \ he resul AT n in the repor
rds that Mr. J. Walter Wells, then Provincial Assay ilding contained upy i lower
either lats with a total air space of 23,000 cubic fe ating whicl ves re or &
Ably employed I'be same ! e an Imperial Oxford Air Heater, and the ot I
Kin were used for burning pea I'he €8 wers [ ¢ i 1
i8S 8 special a was made to ¢ fue From caref ervation eri eriod
twenty days the f wing f r e obtan Ave tem ture of 1
Fal ditto inside air. 56 IpDer 61 4 At frox ' ( wch
03 | peat was cot ned at the rate of 186 lbs, | 1 \ 7 Ct
Tavity f the fuel being §4.00 per ton, d red. N r nishine the f WS }
t was f d advisable to prepare vd r f by creatin T draught t ATy
I tl I e, after w h tl raug! again b it off I coquired f
) about x times a day, or o1 ever ree hour Fire was maintained duri
"‘lr; night by covering the peat with ashes and closing all the drau When the latter I
i pened in th wrning the fire w pr nto life again No bl it of 8 Vid
deposited in the flu
n that In these stove as well as in several types of coo range h peat briquette er
steam experimentally burned last winter, the gratings were found too coarse, and it was not pract
o y cable to prevent an exce f draught, or to wholly check loss of fragments falling into the ashe
reent below I'his difficulty was partially over ¢ vering the bars with clinker r wire
es and netting I'hese observations agree with the experien f the people of PBeaverton, where
peat briquettes made by the Dobson process are in common use as fuel

For many purposes such 8 culinary uses, 1t 1s more mmportant t heat

for a short time than a lower heat for a longer time, and the rapidity whes
rmer rature renders it very useful in such case Often a | nes
I its entire surface while the interi if broken into, is seen t b uite «

Peat makes no clinker, but leaves considerable ash, depending in this respect upon the
composition of the bog from which it i« made. The ashes are light and powdery, and in
weight are usually greater proportionally than those of wood, though not greater than those of

coal as ordinarily burned, When peat burns without any ticles falling through the grate

bars, there is absolutely no unconsumed fuel, whereas with coal the percentage of half-burned

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

the morganic substances taken up by the growing mosses or plants during their lifetime, but
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chiefly of the clay, sand and silt drained or blown into the bog from the surrounding soil.
They occasionally run high in alkaline earths, carrying carbonates, phospate of lime, potash,
ete., and when rich in phosphoric acid and potash they are suitable for fertilizing purpoeses

Peat has some disadvantages, one of which is the considerabl proportion of water which

it contains even in the briquetted form, thus lowering its calorific value Another, as noted

above, is the tendency in ordinary grates of unc

nsumed particles to escape into the ash-box

Then, as to pr which in some respects is a consideration paramount even to quality

I f producin machir peat in Europe is from 85 cents to $£1.35 per tor f pe
br ttes $2.15 pe 1 \s tl tailed data set out in the following page how, pea
briquette an be i Ountario at about $1.00 per ton cf 2,000 1 Allowingz a s

mar for prot tere n i nen t¢ it is evident that compressed peat fuel
D e Id at tl place of pr¢ iction tor $3.00 per ton, and at a rrespondingly greater ngure
f rallway freights have to be paid \s a matter of fact, it has already been sold by one maker
for t 1cc¢ [ wsons at $3.00 per ton, and beyond doubt in this price was inclu

fair profit Putting the theoretical value of peat briquettes at two-thirds that of coal

per ton their cost wou e equivalent anthracite at $4.50 per ton, and at §4.00 per ton to
anthracite at $6.00 per ton Such figures at once bring peat fuel into the economic arena, a
it ay be doubted whether with the effecti control now exercised by the trusts over the
production and ( anthracite, we are likely to see it again drop to a lower retail level than
$6.00 per ton. In the light of the facts brought out in this report, it will be surprising if the
citizens of Untario are not soon given the ( ¢ betweer mpressed peat fuel and coal,
instead of as at present beir nfined entirely to the latter

I AN METHODS OF MANUFACTURI
T'he peat f l ¥ f mparatively recent origin in Ontario, and little having

b the | ed States the abundance of coal relegates the question
te r iportance, it to the countries ‘M,.;y,“v.\ipu'u- e \Y}l\t‘.‘?)ﬁ I
ver hat we urn for fuller information as to cost and methods of manu
factu I'he government of Norway, where the fuel question is in almost the same position
48 it in Ontario, both countries bei without coal, and both being situated in a northern
climate and containing within their border ny peat bogs, commissioned Mr. J. G. Thaulow
2 mechanical engineer of that country, to investigate the peat industries of Europe and Canada,
and his report dated June, 1902, contains much interesting and valuable information concernii
ists and manufacturing meth n the countries which he visited. Mr, Thaulow report is
freely drawn upon in the present paper, and other available sources of information have been
made use of. Comparisons with European countries in the matter of costs should be made
with care, because of the lower price commanded by labor there ; but so far as climatic condi
tions are ernt which play a very important part in the manufacture of peat fuel, there
18 no great difference |

wetween Ontario and the countries of central Europe, where peat is largely
made and used. There is probably a longer summer season, more sunshine and
k processes depending upon the weather such as

outside drying, which are pr weticable there, ought to be ev

less rain in
"\1” I’v nn

and Sweden, so that

en more successful here

In l‘wtui- an countries three kinds of peat fuel are known; (1) cut or *‘stick peat,
namely, the crude peat cut in blocks out of the bog and dried in the air, after which it is
burned without farther treatment; (2) ** machine” peat, which is the name given to peat
ground or macerated to a pulp while wet, sometimes with the addition of water, and then cut

or moulded into blocks and dried with or without artificial heat; (3) peat briquettes made by

artificially drying and compressing pow:

ed peat

trea
the
the
prot
con

whi

ope
int
orn
thr

whe



used

Coke or charcoal is also made from peat and is in the smelting of ores and other
nding soil. metallurgical procease In converting the raw peat into charcoal he same range
me, potash, of by products is obtained and made use of as in the cokin harcoal fuel
urposes is little used in this country, and it has not been thought ne SAly ke any extende
ater ‘whioh lusion to this aspect of the subject in the present paper
r, as noted CUT PEA1
ash-box

The first mentioned variety, or cut peat, is th rt used e poorer classe 1

employ their own labor in the spring and summer in maki i l'hough constituti A
to quality fuel by no means to be des 1, ecially when taken from d I lavers of
n; of peat bog, cut peat 1 ted only for local ecaus reta even when a ré v
how, peat dry, a considerable proportion of moisture, and because of its bulkin 1 friability and
a suitable sequent unfitness for transpor ¢ T'his va y peat can only be made
peat fuel from a dry or drainable A ter diggir for wh purpose a ecially ped spad
vter figure used, with a wing at one side, in order te cut ngular | k I r are laid the
me maker surface of the bog, where in a few days they lose sufficient 1 over and after
neluded a wards piled up During the summer months the blocl f lown to a water
A 3.00 content of about 30 per. cent., by which time they have sh wart f their
per ton to original size Probably the larger proportion of the peat fu sed in | pe is he cut
\rena, a ‘' stick " variety, its great recommendation being its cheapness An able-bodied laborer can
y over the dig up the equivalent of 1§ tons dried peat per day, and in most cases the digeing and subse
vel than quent handling is done by himself and members of his family he use of cut it as fuel f
ing if the general consumption is out of the question in Ontar
and coal,
MACHINE PEA1
““‘Machine”’ peat is a compacter and better article It is sold in large quantities in Holla
lo | Germany, Austria, Denmark, Sweden and Russia, and is used not o1 ly for domestic purposes_
WA YIng but also in manufacturing, metallurgical and other industrial operations A great many
FHESS steam boilers, including railway locomotives, are fired with t} wriety of peat, while in brew
"i‘k\ 18 of eries, distilleries and under salt pans in Germany, it is preferre ther fuel In Austrian
Of manu glass-works and brick yards it is also freely employed. Most of the peat consumed in Eur pe,

position
northern
I'haulow

Canada,

meerning

report is
ave been
he made

ic condi
el, there
8 I‘ﬂ‘;‘n-]_‘,
ramn in

such as

Lo peat
then cut

made by

except by the peasantry, is machine peat, 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 processes to suit varying conditions

Two principal systems are distinguished in making machine peat, depending upon the
treatment of the raw material immediately upon raising it from the bog. One plan is to digest
the peat with the addition of water into a liquid mud, which is then poured into moulds in

the open air, and after losing some of its water, divided into blocks and allowed to dry

product is sometimes called ‘‘knead” peat. The other and more commonly employed process

consists of grinding or mincing the peat as it comes from the bog, into a soft plastic mass,
which is then cut into bricks and dried
A DANISH PE

AT PLANT.

A well known and successful establishment for the manufacture of ** knead peat, is in

operation at Sparkjer, Denmark, ona large scale. The works are «~n]|.-r.umnun:\r‘\- or portable,
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 tank, and afterwards taken in cars to the drying fields. These
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consist of fields of sandy scil covered with grass

Elevated flats ar gentle slopes are preferred,

well exposed to prevailing winds. The peat mixture is then poured imte bottomless cast iron

moulds, after standing a few hours in which sufficient water is absorbed by the sandy soil to

consolidate the peat and allow the wmoulds to bhe removed In three or four days the peat
lumps or bricks are turned and subsequently piled in heaps. The whole drying process re
quires from three to six weeks, according to the weather, the finished product containing about

22 per cent. water

At other works the dense peat liquid is poured in thick layers over the drying greund,

and when in semi-dry state is rammed a1

cut into small bricks. By this method the drying

capacity of ¢ wch acre of ground is increased, and the labor cost reduced
[}‘(.‘»,‘J‘yI.\':\Mu‘q‘ such as those at Sparkjer, is about $80 per ton i production
when ¢ le variety, and about $135 per t when stationary In 1901 the total

product parkjer establishment, which comprises a large number of individual works,

was 25,000 tons of dry peat, which 1}

I vl a selling value of $54,000, or $2.16 per ton (2,240
1b.) The cost of production varied in the separate plants from 85 cents t 10 per ton
f.0.b. railway cars 'he laborers work by contract and earn on an average 81.35 per day. The
power required is small, the product of one nominal horse-power being placed ) to 8 tons
per day.

In the manufacture of ordinary wchine peat more powerful machinery is used After
reducing by drainage the water content of the bog to 80 or 85 per cent, the peat is dug and
and thrown at once into an elevator it to the peat-mill I'his may be either
portable and capable of being moved n the surface of the or stationary
and plac it some central point. The mixing machine (see illustrations of Anrep’s peat-milling
machine) consists of a hollow iron ler or cone in which rotate one or two rollers set with
BCr rdge whic break up the peat and any acc mpanyin small 1 s, thoroughly working
the whole into a soft, plastic mass ¢ad forcing it out in long rectangular shape to be cut into
bricks. These are then transported ! o the drying ground, either terra firma or | drying
pProce ecupies from 6 to 8 weeks, and when finished the peat brick ntain about 22 per cent
water. below which point it i arcely p ible by lryir ed moisture ir
machine peat

FOR MAKING MACHINE PEA

The mills or machines used in making machine peat are of variou istruction, but all
incorporate very much the ume principle I'heir operations have proven so satisfactory
that the demand for them ha reased very greatly in the past year or two. The plant

usually stands complete in itself on the bog, either all on the one portable platform, or with

the locomobile, or power plant of engine and boiler, a short distance aw iy and connected by

belting

The Akerman machine, manufactured by Ake

rman'’s indry and Mechanical Works,
Eslof, Sweden, requires an 18-h. p. engine and boiler, and can turn out from 20 to 25 ton
machine peat per ten-hour day with the help of 15 men With locomebile, rails, wagons
and other requisites, the plant complete costs $1900

.lllll \H'Q'.“‘

Anrys) peat machine, probably the most modern and wpproved, is the
invention of Aleph Anrep (or Anrys) a Swedish engineer now resident in Russia, where over
one thousand of them have been built and are in use. It is also now being

constructed by the
Munktell's Mechanical Works Company at

at kilstuna, Sweden. On some of the larger Rus
sian bogs, often up to 20,000 acres in extent, 50 or 70 of these machines may be seen at work.

Akerman's machine, the main difference being that

Anrep’s they stand on the

In principle they are much the same as

with the latter the locomobile and mill are separable, while witl
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the same carriage. ‘It is accounted superior to all other existing machines of the kind because
of its greater capacity per man per day and consequently lower cost of production
The Anrep machine is built in two sizes, the larger producing from 40 to 60 tons fimshed
fuel per 10 hours with 28 workmen, and requiring 38 horse power. It costs §1,900 exclusive
of power plant. The smaller type is built in light and heavy styles, the former turning out 20
tons peat fuel per 10 hours with 13 men, and consuming 19 horse power It is sold for $830,
exclusive of power plant. The stronger machine produces from 25 to 30 tons of finished fuel
per 10 hours, employing 15 men and using 25 horse power, its price being §1,200, exclusive of
power plant
Another machine has recently been put on the irket by the Abjorn Andersson’'s Mechan
ical Works Company of Svedela, Sweden, and a number are now in us Several sizes are
made, ranging in capacity f 20 to 40 tons fimished peat per day I'he machines pr st
fron ) to 8675
Germany most of the peat-milling machines are awde by R. Dolberg of Rost and
A. Heinen of Oldenburg They are similar in construction, and resemble the Swedish machines
already described Much hand labor is required in their operat : it they are able t
produce 13 to 2 tons peat fuel per man per day
With wages ranging from 95 cents to $1.20 r averaging say $1.00 per day, at ne of
the large Swedish peat works machine peat is mnade at a total cost of $1.35 per ton, though
this figure may vary appreciably one way or the other depending on the condition of the bog
vhich affects the cost of labor alone to the extent of from 56 to 80 cents per ton
Machine peat contracts very much in drying, the volume of the dried j ften beir
more than one-si hat of riginal block. Thus the bricks acquire a very compa
stency, bearing a close resemblance to lignite botl 1 appearal A lensity n sj i
gravity it often surpasses water, but commonly weighs from 30 to 40 lb. per cubic foot. It
will stand ordinary handling in being moved from plac place less hyur pic than cu
peat, and may easily be stored without absorbing m re In some places in G any and
Denmark the practice is to thatch the peat stacks to keej t the rain
“Cut " and ** machine " peat in their various methods of preparation ali t exhaust the
forms in which peat fuel is used in Europe, mparatively tle pre r briquetted peat
being manufactured as yet Of recent years, however, the briquetting of fuels has assumed
1 proportions, especially in Germany, where in 1901 the output of briquetted fuel wa
1,643,416 tons. Of this quantit wbout half was used by the railways and oue-third in fa
tories and industrial works, the remainder being about equally divided in use between dwell
ing-houses and steamships 1 principal substances used in making these briquettes are coal
screenings or waste, and lignite, but peat ww also employed In the case of peat an
attempt 18 made to carbonize it by heat and compression during the proce f manufacture
in order to give it greater fuel value Briquetted fuels sold in 1901 at an average pr f13

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 briquetting

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

sther way. The peat briquettes are produced in presses of the open-tube type, similar

those hereinafter described, the pressure required being about 11 tons per square inch, a
very solid block with smooth, polished surface being the result Cut peat air-dried down to
J0 or 40 per cent. water is first pulverized, then artificially dried in a pan-drying apparatus
heated with live or exhaust steam, until not more than 12 per cent. moisture remain The

briquettes are oval in cross-section, instead of circular like those made in Ontario Four
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plants on'y are known to be making peat briquettes in Europe at the present time, namely,
two in Germany, one in R ssia, and one in Holland at Helenaveen At the last named place

the cost of production is from $2.00 to $2.15 a ton.

Peat FuerL MAKING IN ONTARIO,

For several years the peat fuel industry of Ontari> has been gradually dev: loping, and the

point has now been reached at which the makers can turn out their product at a profit. The

burden of experiment and investigation, always an onerous one in establishing a new industry,

has been borne by a few, and no doubt much money has been spent on methods and machinery
which in the end gave only negative results. But there were those who did not despair of
ultimate success, and with dogged resolution determined to persevere until the goal wa

reached. Among the most persistent of the inventors and experimenters have been Mr
A. A Dickson, formerly of Montreal, but now of Toronto, who has spent a lifetime in
intelligent efforts to solve the problem of peat manufactur Mr. Alexander Dobson, of
Beaverton, whose mechanical skill and ingenuity have been of | assistance Mr.J. M

Shuttleworth of Brantford, and Mr. E. J. Checkley, of Toronto, all of whom are deserving of
praise for their sustained and well-directed attempts to put the industry on a practical and

nt Syndicate,—now

paying basis. The Canadian Peat Fuel Company, the Peat Developn
Peat Industries, Limited—and the Peat Machinery Supply Company are the organizations
through which the above named gentlemen and others associated with them have carried on
their labors. It would perhaps be too much to assert that all the difficulties have been sur

assured and established fact ; but at any

mounted, and that the success of the industry is ar
rate, the preliminary stage appears to have been passed, and there can be little doubt that

already

what yet remains to be done will seon yield to the address and skill of those who !
done so much. There have been many problems of manufacture which defied for years the wit
and inventiveness of man, but few indeed in the long run have failed to yield to bold experi
ment and patient investigation. We may be certain that the difficulties surrounding the pro
duction of a cheap and efficient fuel from peat will in like manner disappear ; indeed, some f
them have already vanished, and the question seems to be rather how to produce the hest
possible fuel at the least possible cost, than how to produce a good fuel at a fairly low cost

The peat fuel question presents itself in somewhat different shape to the people of

been able t«

Ontario than to inhabitants of European countries. Here we have for long
obtain hard coal, or anthracite—the best domestic fuel in the world —at comparatively low cost,
and this has made us fastidious in the matter of fuel. Anthracite i# unknown in Europe, and
the consequence is, that forms of peat or other fuel perfectly acceptable to Europeans, would
not be regarded with faver here. The assumption however that we can continue to rely upon
anthracite has been suddenly and rudely dispelled, and the possibility of obtaining an
efficient substitute has all at once become a matter of vital importance. What has happened
once may happen again; and-—to put an extreme supposition—if trade with the United
States were to be interrupted by war, or if for any reason the government of that country
should in times of strike or scarcity of coal forbid the export of anthracite, the need for
some other kind of fuel would be instantly and most severely felt. Coal there is in Nova
Scotia and British Columbia, but freights are prohibitive from either place, and to raise the
price of fuel inordinately is only another way of cutting off the supply to very many. The
fact however remains, that peat must compete with anthracite under ordinary conditions; and
this has been kept steadily mn mind throughout the present report.

Visits have been paid to most if not all the peat fuel plants so far erected in this Province,
and mention is made of them below, together with the bogs on which they are situated ; but de_
tailed account is given only of methods and processes themselves, and in the main only those

plants and distinctive features have been selected for description which have actually proved
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or give good promise of proving successful. Complete data as to costs and efficiency could not
in all cases be obtained, because of the intermittent working of many of the new plants, but
where details of working costs are given they have heen deduced from tests or observations

actually made, and are believed to be correct within narrow limits
PROGRESS OF THE INDUSTRY

Little attempt was made in this country until comparatively recent years to utilize peat
for fuel purposes. Emigrants from Scotland, Ireland or Germany occasionally cut and saved

peat from neighboring bogs, as they or their fathers were accustomed to do in the land of their

birth, and small quantities of peat fuel were even manufactured, as by Hodges by the maching
cess (described by Sterry Hunt in the Geology of Canada, 1866), and Aikman, wt
operation compressed and carbonized his fuel, about 25 year { Fu wide by the Hodge
and Aikman processes was tested in railway locomotives and under steam boiler vith results
more or less satisfactory. Though there was little immediate result of these efforts, inventor
and experimenters continued to work at the em |;1“u." ng presses of various design
were constructed until what appeared to be a satisfactory mac vas evolved, when a
number were built and sold to intending peat fuel makers ['he f preparing the peat

was simply to dig up the blocks from the bog, let them dry in the air, and after comminutir
the material in suitable machines compress it into briquette The result of the first season
operations was to show : (1) that peat could not be successfully and constantly dried down in the
field to below 30 per cent. moisture ; and (2) that in this condition it cannot be compressed into

dense, solid briquettes. The consequence was that the peat factories ceased their operations

The old belief that the application of artificial heat to the drying of peat was too expensive

e profitably employed had now to be proven unfounded if progre were to be made
Probably the cost of artificially expelling all the water contained in the saturated peat would

be

be prohibitive, but some combination of air-drying in the field and artificial heat migl

»»uu:-“M”) used Drying machines of varying prine iple and design were invented or wapted,

but all proved unsatisfactory until the type now in use. consisting essentially of one or more
encased and revolving cylinders, was employed. These have done the work
satisfactorily from the beginning ; and it may here be conclusively stated, that with the

many improvements which have been made on the original, this type of drying 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 removing the water : this solved, the
other processes do not present insuperable difficulties The peculiar power which peat
possesses of absorbing and retaining moisture arises out of the unique character of the peat
itself. In the growing bog raw peat contains from 85 to 90 per cent. of water, so intimately
associated with the plant fibres that drainage will not reduce the water contents to less than
about 85 per cent., while with 60 per cent. the peat feels and looks merely damp, and at 30 per
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 preliminary breaking down and
disintegration of the tough cell walls of the peat fibres. How the [nlu}»l: m of ridding peat of the

water has been attacked and solved is narrated below,

Pear BoGs AND PLANTS IN ONTARIO.

What Ontario lacks in coal beds 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 equal
area. Peat bogs of greater or lesser size are conveniently situated at almost any point, both 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
9. Peat,
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THE WELLAND BO

The Welland bog is situated in the townshij f Humberstone and Wa
north of the town of Welland and between the Welland canal and its feeder
PPeat Industries, Limited,of Brantford It vers an estimated area of 4,000
6 and 7 square miles, and varvies in depth from 3 to 7 feet, averaging probab
furnish over 4,000,000 tons of finished fuel, estimating 1,070 ton he acre
phagnum moss, it typifies the great rity of such areas in th ntry 1
f the bog consists of fresh or growing n I'l nth propa
roots with the appearance of new growths a e, the re being a \
m wnd plant remains Proceedin wnwal 16 rowl 35 chat
density until at the b m there 14 <, very mpa 1
:"{' pealy water I"ll t wer 1\'.41 \rel It Ay 1 L by I 1 14t

n ol yme ol the ":i‘ ‘1' nstituen the percenta || Al 1 1] 1 1

t step taken towards the for tion of a f e il bed N la
wre found embedded in the peat fron to bot he only 1 A f
forest of cedar, spruce, and other hard ft w 1 No | | Wt
rasses are capable of subsistin he surface of the Very « A
forms the bottom, tl v underl bed of shell marl being in tl s abse
six inches of the bog contains too ch clay and other mcoml il wterial
for fue a fine silt having impregnated it, « bl throu the unrestrained
vaters in the early days of bog I'he remainder of the erlyin I
ash, an is quite suitable for fuel If the 6 inches at t | ym ha eer

smple, there would have bean an appreciable decrease in the amount h
wer portion of the bog (see analysis in forc r table

Many years ago when the Welland canal and it ler were und 1
formed an immense undrained swamp full of malaria that nobody
['he unfortunate laborers died in scor Now all thi changed B ean
vaterway and the unty and townshi litche both M Al rr
been reclaimed for habitation, and the locality 8 healthful as any

I'he Welland deseribed above, and the Beaverton | v d rij
n the following paragraph, together with the \ ries respect y | nei
clas scenes in Oaotario peat fuel manufacturin Scores of experimer [
juetting processes, the two most troublesome of the ide operations, have |
these places, tests of machinery and pres having been carried on at W
twelve years, and at Beaverton for about half that tim

FHE BEAVERTON BO(

This bog covers an area of about 100 acres in the township of Thorah
wdjoining the village of Beaverton, and is owned by Mr. Alexander Dobson of
is composed of the dead and blackened remains of rushes, grasse
growths, with practically no moss except a stratum of a few inches in width at

depth it measures about 40 inches, but of this only the upper 26

into briquettes, the lower 14 inches resting on the

analysis shows, too high a percentage of
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f this is not possible, of mixing that from various leve n this way a thin bed containin

too much ash may be utilized, provided the other strata are of d quality. This is illustrated w
in Mr. Dobson’s practice on the Beaverton bog I'he uppermost layer of peat 7 inches thick 8¢
contair ver 16 per cent. of ash, which is certainly high ; yet after being mixed with 8 inche
ntaining 7.03 per cent. and 11 inches containing 6 68 per cent. respectively, a f ol
duced, showing less than 10 per cent. of a I'his bog, t 1z t of large ext
I easy drainage i It wrkably tree I T 1 1 b |
has therefore formed an admirable arena for th ition and te f u 3
perforn n \ d n he « A1 f hict
an the 1 ntion of a ratu y Mr. D Y
hown much inge t
l’\ ‘ertl 1 \~ "‘\ 1 ta I nst :" n
mile ar 1 f wn of Pe and ha 1 e Canadian Pacihi vlw
It 18 kunown locally as tl ** blueberry marsh and roughly estimated to cover an area of
2.000 acres, of wh the Lanark ( nty Peat el Compar f Pertl yn \ rt
mprising some 35 acre I'his was formerly ploughed and cultivat for 1 I I ¢
the surface down all is now rich, black, crumbly peat It bear den rowth of W
hush vhile on the ne and 1n the middle of tl ull fore f st wrdwood
trees flourishe I'his seemed t « number of ndings were vde of p
round on which the trees stood ng to pr it they were actually gr
at of era thick I'he average d f the between 8 a 10 I
peat mx d of he remammn I orass both hne and o« [ 1 d
wquatic plants, well preserved, but with an ali nt abser f Faller A
roo Are plentitul, 1 imnterfere € AVA r 1 ¢ I t
surface, as when deeply buried they are so completely water ed that the spade cuts t} igh 0
the nearly as easily as through the peat But posed to tl P ber \ 1
1e turns tough and very hard
I'he company has partly ditched the and  installed plar I ng peat fue
luding a dryer and a briquetting press of the Dickson or open-tube I 1 L
reasons little practical success has attended its operatior
]
ITHE BRUNNE B( ¢
W
The Brunner bog lies in the township of Ellice in the county of Perth, and is traversed v
by the line of the Grand Trunk railway It covers an area of about 2,000 acres of which "
1,300 acres are held under lease by the Stratford Peat Company, Limited, the peat plant Q
erected in the middle of the bog beside the G. T, R. tracks being about 2 miles south of Brunner 1
station, or § miles north of Stratford. The bog is of the true moss variety, but differs from a

most bogs of the kind ir. that the moss is of the

nus hypnum. Marked variations in quality

characterize the bed, the upper foot orso yielding a brown to black, fairly compact muck higher |
in carbon than the beds below. Next comes an 8-inch stratum of bluish-black dense peat devoid
of vegetable fibre, but containing charred fragments of surface shrubs—evidences of fire in
by-gone times. From here to a depth of 3 feet from the surface more brown peat occurs, which
is then succeeded by a dark bronze-colored mass with fibre almost as distinet and fresh, except
for the hue, as when living, and not much more compact. This material is said to extend to
the bottom of the bog, the total depth of which is 6 to 10 feet. Probably only the upper 3 feet
will prove of value for fuel purposes. Many stumps are embedded in the bog, while over the

surface a forest of upturned pine stumps is scattered, the labor of clearing the ground o
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which will be in part compensated by their value as fuel Willows have densely over-grown

several extensive areas of the bog, and over all of the remaining surface tall weeds flourisl
I'he company put in a plant for making peat fuel, the drying machine being a modification
of the Simpson apparatus, and the press a Dickson one, which appeared to work satisf
making briquettes 2 inches or 24 inches in diameter as desired. Owing to the large number
tumps and roots on the ground, harrowin the method employed for harvesting the peat
\ (uantity of fuel was produced, but a fi n the works about the end of 1902 interrupted
he operations. These have since been resumed, and sor erations made in the apparatus,
ncludir h ibstitution of a D n ss for e 0] tub I (
Shipping facilities are unusually vitch from t Girand Tru railway I
the plant, and car an be loaded y wlin Lir v | the pres
\\ meoer 1 fa ) 1 t T | rat n 1 T
3 t 1 o1 t | year \ dy 1 L 1 1902) in a Iry A
for the ide of the piles, as wl first gathere I'h 1sually he and |
s of 1902, which hampered peat-making everywhere in Ontario, had penetrated the heaj
nly for about 30 inche vhere coverit w8 of r broken peat, on [ le
6 wetted It wil " t economy if 1t f 1 tha | upply of ai
for er inufactur tored witl h t I h 1
' " | (Al
Bog No. b in the es north of Brockville, in the t b of Elizabet
Leeds county, and reached by branc f the Grand Trunk railway, whicl rts its nortk
easterly edge t covers some 1400 acres in rectangular area, and oc es a basin with clay a
r m Soundir taken fi t ard the 1 nereas l¢ y 40
fee nd probably ward I'he pper J feet mposed of the rer f I ITAS
1 lender aquatic plants, and but little m could be tecte tter patche
f the genus num oceur, howeve \pparen nerea ¥ WAL ] central
portion of the b till I'he upper ra f 3 fee f unif
juality throughout, and of high fue e At this depth a sharp change takes place both
in the character and lity of the peat A dark brown plast bed or stratum come
which is said to extend to the bottom of the b It is dense and finely stratified, and
except for occasional minute fragments of plant roots, vegetable fibre is entirely absent, the
whole presenting a uniform, smooth surface when torn or cut. On thin edges it is translucent
When dried the color changes from brown to black, but at a distance has a grayish cast, from
the minute particles of incombustible material desseminated throughout the mass, some of
which are quartz grains, The texture of a specimen while being dried passes into a rubber

like consistency, and finally becomes quite hard and brittle, splitting along the lines of lamir

ation and curling up at the edges As the analysis in the foregoing table shows, this lower
bed is much inferior to the upper one for fuel purposes, being higher in ash and lower in car
bor The surface of the bog is heavily covered with grass and shrubs, and stumps of ever

rees, such as spruc tamarack and cedar, the remains of a dense forest some time age

cut down

Considerable ditching was done by a loeal company and peat works erected

sisting of two 60-h. p. boilers, a horizontal engine, two Dickson briquetting presses, and a
Dickson dryer. This dryer followed original designs, but unfortunately proved unsuccess
ful. Tt differed entirely both in principle and construction from the dryers now in use. Since
these short first trials the works have remained idle, and the property has been transferred to

the Peat Industries, Limited, Brantford.




wide, and 20 feet te I CAV hort

another buil¢ in which 200 tons of peat briquette stored, and from

n the farmers' wagons on one side and into railway car n tl tl

1¢ 1

rocess of manufacture includes methods and machines of both Welland 1 Beaver

h J 1 ried peat into the storing shed n cars carrying

An endless cable A

mlanced side-dumping 1 from the shed it is elevated into a large hopper over

which 18 of somewhat different construction from the other inachines for the s=ame

report v ngers ’ h ( revolving eylinder work
etween corresponding fingers projecting from the interior circumference of the casing, the
bet I f I f tl t f | tl

two systems interlocking as closely as possible. The drum makes 800 revolutions per minute,

and the effect is to disintograte the peat into alight pulpy mass most suitable for drying, and

yet with fibres sufficiently 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 case are of fairly compact




wnd Beaver
CArs « I\V.\'H'

hopper over

for the same
eylinder work
e casing, the
s per minute,
drying, and
The machine
nute fibres of

uirly compact






tructure and not merely water receptacles, and the consumption of pow s moderate 1

ryeris an impr ved Simpson, and the briquetting press is of the D n type, manufactured

the Peat Machinery Supply Company of Beaverton

All elevators and convey wre tightly boxed, and cach f work \ ned
fr he rest hat dust-raisi not only min | ut conhned 1re I'he t
rs of boiler and dryer bein [ le with but a bricl Wi
cep the hire ing in | 1 ne enginec ttend | | \
1 1l d 18} na duamp ti ( nu ( I ( ! t !
n t m i 1 ¢
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The f I sotl % P f
fur 1ed M | ¢ 1 ta

P excent 009
Briquet N 000
I'ra )4 )
k 86 AC s {17
I 671 .4
Rail Ay 8] o4
( rter f DANY 100 ()
K27 ORB.15H

er AT L 1t ‘ 200 \Cl the t w1 I 0 ADI y I {
) n Pe Pr 3, Limite Brantford, have purchased 1,000 a f th and
r'e n A 1 plant, a d¢ pt f whic 1 lo
Several varic f hagnum 3 bine to form tl ly of ( I
ost 2 feet of which is ali howing various shade ht y W reer I e I
tra 1 18 valueless for fuel, but would make excellent mo tter A\ sturdy forest of spr
irishes on the edge f the bog, but quickly dwarfs and thins out towards the interior
The central areas are composed of small lakes and ponds--deep, soft masses of impene
rable ooz The average depth of a section a m le wide was found by soundings to |
feet, ranging from 20 feet at the sides to 27 feet in the centre The analyses given in
the above table were furnished by the company, and show the peat to be of unusually fine (ual

ty, being rich in carbon and poor in ash. It should make the best of fuel
I'ne Process or MakiNG Peat FurEeL.

The three divisions in which may be grouped the various operations comprised in makin

ating, (2) Drying, (3

peat fuel by what we may call the Canadian process, are
Compressing. Various methods are adopted of carrying on all these operations, according to
the nature of the bog and other controlling circumstances ; but it cannot be too strongly
tated that the crux of the manufacture lies in drying the raw material. The ditticulty consists,

onable cost It i8 at this

not merely in getting rid of the water, but in getting rid of it at rea
yoint that numberless promising processes have broken down, and it is this essential feature

of manufacture that requires unceasing vigilar.ce on the part of the peat-maker if his product
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15 to be satisfactory In describing the manufacture of peat fuel, it has been thought that a

a more intelligible account would be given if the several steps wer: up in order and tl

\(l‘\hY|Iv[]“|l were .

various methods of accomplishing them dealt with, than if a det

tempted of a number of peat factories, in which different means of doing the same work are

employed. In this way the disadvantage of unnecessary repetition will be avoided, and em
phasis laid on the process rather an on the plant Wherever practicable, the cost of th
everal operations i !
WE1T D DRY BOGS
Peat bogs ar \ A58 et and dry In a permanently wet bog, the pea
erged 1 ter w loes not admit of being drained away I'he method of recovering peat
from ich a b may be seen by the plan adopted near Kirkfield in Eldon townshij
\ oria connty, three miles west of Vietoria Road station, which was worked in 1900 and 1901
by the Trent Valley Peat Fuel Company,Limited, of Peterborough. The b situated on the
f the Th \ y canal and el 10 re miles in o immense muslk n
both ¢ h A I'he water lies f with the surface of the n Al he depth of
e peat 18 from 4 0 fe \ dred loati n tl bog avated the peat in trencl
ind then followed into the paths thus cut for itself with scows attendin ach carrying a num
boxes of about ubic yards capacity into which #o load the peat. The scows wers
towed to the termi f an aerial tramway er which the boxes were conveyed to the works
about 500 yards away, where the saturated peat was dumped into the hopper cf a root extrac
tor and disintegrating machine, from which it issued as a fragmentary muck with the fibre
pretty well broken or fractured in preparation for the drying process which followed
Another me ( ¢ Actin at from a wet bog the one | e be put in prac
( y D Pe Products, Limite f Brantford, on the bog near Newi n, in the
County of Stormont, above described, where a peat fuel plant 18 now in course of construction
A German machine, known as the Brosowsk: or Jasenitzer Peat Digger, will cut and ut
¢ il blocks of peat 3 feet long by 1 foot wide and 1 f deep, by ans of a rectangular
knife, which is drive r forced down into the peat I'he same knives raise the mass and dumj
it into a conveyor, which transports it to the works, The digging continues in the same pla
to a depth of 25 feet, the limit of the machine, when it moved sideways and begins on the
next section of the b Hand power alone 18 usec I'his digger is said to be in successfu
operation in Kurope ntries
DITCHING A DRY BOG
For ** dry 5, 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 first thing to be done is to get rid of the surplus water, for which

purpose drains or ditches must be dug A\t the Welland bog, already spoken of, the follow

ing system has ll.u\w[vlwl Two or more parallel drainage ditches are run through the

length of the hog, 660 feet apart and 10 feet wide. They are sunk through the peat, which is

wbout 43 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. A series of cross ditches is now

run at rig

angles to the first, intersecting them at intervals of 50 feet, until a plot or working
area 660 feet square or 10 acres in extent has been ditched and drained. Cross 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 long, 10 feet
wide and 6 feet deep, and 13 cross ditches 3 feet wide by 54 feet deep being dug for every
10-acre plot, it follows that 8,170 cubic yards of material is removed per 10 acres. The

equivalent per acre is 817 cubic yards which at the contracr price of 6 cents per yard, costs
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9 per acre for ditching. As one foot of the top of this bog is moss, valueless for fuel, and 6
inches at the bottom contains too much ash, but 3 feet remains for good fuel, with whic
thickness the bog it is estimated will yield 645 tons finished fuel per acre The cost of dite

ing the Welland bog is therefore equal to $0.0759 per ton

Physical conditions, to a large extent, govern the expense of ditching, and at the Beavert
bog the expense is considerably les \ few main drains 400 to 600 yards apart, and cr
ditches 100 feet apart, are all that is necessary, involving 420 feet of ditching per ac t L
ascertained that a man at a wage of §1.40 per day can shovel 2( 1 VAl peat per day
that,these ditches being 3 feet wide and 3 feet deep, 140 cu yards per acre are 1 Ve

at of S An re of this b 4 feet dec \ y 1 535 tons hnished fu A |
f ditch he bog § n of fue therefore £0.0141

At nearly all of the other bogs in the I 104 S ve )

wttempte drainage has been 1 ssary, the 1 \ i t f th

CLEARIN( ES

After draining, the light, growing or und posed 5 18 It ther w
truding stumps and roots of trees, and a level surface is prepared for ( 1 excavat
process, which com next in order

Iy e Europear ntries the 3 fa ¢ t ¢ r | A
horses, for which igh power b 1 t d 1 \
attempt w made at the Welland ne years a esta h a er I
but though there was no difficulty in preparit fir w88 articl s languisl
and did not succeed, presumably through lack of 1

On a 10-acre plot at Welland $25 was paid r r'a 12 st 8 g0
emoving the covering of For one acre, the t there was $7.560 $0.0116 per
f finished fuel I'he moss and roots are allowed Iry air and are wequently
for fuel at the peat worl A\t Beaverton, t t of clear the | t { ot 80000
per ton of briquette

LAYI YN TRAMWA

The bog being drained, levelled, and ifficiently consolidated to be worked, the layin
light tramways on which to haul the peat into the factory the next preliminary 'he tra
are sometimes laid along the ditches, as on t Welland . in order to bring the trucl na
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 hog decreases. It is more satisfactory to lay then

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

I'he bottom of the ditch is too wet and soft for the tram horse, whicl bliged to walk along
the top, playing havoc with the crumbling sides ot the trencl

At Welland a track runs down each of the 13 cross ditches in a 10-acre plot, involving the
laying of 860 feet of track per acre I'he track being constracted in short sections i
easily and quickly handled, two men at $1.20 laying 300 feet per day I'he cost of track-laying
therefore amounts to $6.86 per acre or $0.0106 per ton of finished fuel

At Beaverton a single tram line is constructed down the centre of each 100-foot section
leaving a H0-foot strip of bog on either sid¢ About 400 feet of track per acre is required,
the cost of laying which is 83.73, or $0.0070 per ton of finished fuel. The ordinary method of

hauling the peat is by horse, but at Beavertou the motive power 1s electricity
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I'he Beaverton method of excavation i itirely different After the bog is drained and
levelled, a mechanical and electrically driven digger is set at work, which travel slowly up and
down one or both sides of the area under removal, the excavating device working in the side or
wall of the ditch. A good idea of the excavator may be had from the accompenying illustrations
It consists of a [»‘H'I\-m, 7 feet wide by 10 feet long, mounted on four wood-faced wheels, the
front pair being the drivers and measuring 33 inches in diameter and 18 inches face, and Th
the rear wheels being 22 inches in diameter and 18 inches face The large superficial area of
these wheels is necessitated by the softness of the bog surface A 10-h.p. electric motor str
operates by belting and gear wheels all the machinery and at the same time propels the carriage cer
forward at the desired speed. Overhanging the ditch on the right hand side is the combined by
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AIR=DRYI THE PEAT.
trations,

»ols. the .
eels, the I'he time required for drying the excavated peat depends of
ace, and The wind is a more efficient agent than the sun, a good breeze carrying

moisture and

promoting evaporation. Under the best conditions, bright sun, high temperature and
1Ic motor strong wind, a layer of distributed peat from 1 to 14 inches deep will dry down from
carriage cent. to 40 per cent. moisture in about 24 hours. This is approximately the period required
mbined by the men scraping and raking the peat to complete the tour of one of the areas 300 feet
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long by 100 feet wide into which the bog is divided. Hence,

inder the most favorable conditions, harvest an area 1,200 feet

ieres

Experiments show that while a layer of excavated peat lying on th

evaporated down to the ec

in a day of 10 hours they can,

long by 100 feet wide, or 23

e surface of a bog is

momic working point, or 45 per cent., a similar layer spread
n a raised »II) urface, say of wood, will evaporate down to 35 per ceut., thus apparently
proving that while the upper portion of the layer lying on the bog is losing moisture, the
lower portion is drawing moisture )._\ capillary action from the damp bog below If it were
ble, it would apparently be an advantage to dry the peat on an elevated platform
Loading the air.dr peat and tramming it into the factory complete the field operations
" wetised at Beavertor An electric tram-car, holding the equivalent of one ton of finished
peat, and fitted with bottom dump-gates, is worked by a 4-h electric motor, taking
power from the generator through a pair of trolleys running on wires beneath the car and
ide the ra One an loads and operates the car, the track leading to an elevated uvrestle
the works, where the load may be deposited on the stock pile in the bin r in the disinte
rator hopper, as may be required Including loading, the round trip can be made in 20 to 25
nut that the 1 alent in air-dried peat of 27 tons briquettes can be vthered in
laily In practice, however, the quantity is limited by the Apa the excavator, so that
the tram-car man ha -vw-!r‘.w\.v:.\-n: for 8 hours only. The actual runnin period of the car
wing which it lrawing upon the electric current, is about 4 hour per day I'his 18 equal
ng fou t-h.p r 1L.6-h. for th entit day lhe power used
1 drawin n the pe costs therefore - of $4.28. or $0.1712 per day 1 £0.0078
er ton of finished fuel he attendant who loads and operates the car is paid $1.40 per day
whicl jual to §0,9636 ton finished fuel ; therefore the cost at Beaverton of loading and
bringing in th dried peat per ton finished fuel is
Pow £0.0078
Labor 0.0636
I'ota £0.0714
Summarizing the tield operation costs at Beaverton, w iave the fol n per ton of
shed fuel
Ditchin 20.0141
('learing 0.0052
'rack laying .. 0.0070
Excavating and spreading 0.1025
Scraping and raking 0.1909
Loading and tramming in 0.0714
Total + $£0.2911

DISINTEGRATING AND DRYING,
Following the progress of the peat at the Beaverton works we come to the processes of
disintegration and drying. Conveyed from bin or stock pile, or deposited directly from the
tram-car, the air-dried peat passes into the hopper of the ““breaker " or disintegrating machine,
where it is subjected to a fierce hail of blows in order to reduce the size of the fragments and
destroy the minute plant cells of the peat fibres, thus permitting the remaining moisture to be

more readily liberated in the dryer. The machine consists of a circular sheet iron box, encas-
ing a horizontal shaft from which project radial cast iron armsabout 1 foot in length. Through
the ends of these and parallel to the shaft run iren rods each suspending a row of knob like cast

teel fingers 4 inches long and free to swing about the rods. The shaft makes 400 revolutions
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per minute, and the steel fingers flying out radially dash the peat fragments against a semi

circular grizzly set c'ose beneath. Thro

gh the 1/16-inch spaces of this grating the peat drops
as a mixture of fine particles and dust, damp to the touch

The breaker itself requires no special attendance, being looked after by the 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, fora |

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

tram-car bringing it in frem the bog.  Estimating the time this man will be req it sev
months in the year, that is 180 working days, his wages at $1.40 per day, or n
distributed over the product for the year, say 3,800 tons I'he power required for convey
the peat is small, and its cost is included in that given below for this section of the works as a
whole. The approximate cost of conveying the peat to the disintegrator is therefor
3800 = §0.0663 per ton of tinished fuel
THE DOBSON PEAT DRYER

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 Beavertor
works. The principles it embodies are Applying the greatest heat to the exterior of the upper
end of the cylinder where the damp peat enters ; causing the flames and hot gases to pas

along and about the outside of the revolving eylinder, to the lower or rear 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
that as it revolves the peat will travel slowly towards the discharge end ; and so adjusting the
firing in accordance with the proportion of water present in the peat that a product uniform i

moisture content will be the result

The Dobson dryer is simple in construction wnd operation, and does good work at a moder
ate cost A reference to the cut will show its plan of construction Inside the rectangular
brick casing is a cylinder 30 feet long by 3 feet diameter made of £-inch sheet iron plates, and
set with a pitch of 14 inc hes in its length Shafting resting on bearings outside the brickwork
extends 12 feet into each end of the cylinder, supporting the latter by cast iron arm Sets of
six 3 by 3-inch angle irons five feet long are equally spaced around the interior of the cylinder,

and each s

each angle raised by pins 3 inches from the surfac

advancing on the preceding
one through a small angle of revolution to break the ends T'he 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 flames and gases about the exterior from front to rear. The ylinder
revolves by chain gear at the fixed speed of 14 revolutions per minnte, 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, san

of the peat before and after drying being taken for analysis,and the quantity of product and

fuel consumed being also noted

This test gave for a day of 10 hours : Weight of air-dried peat charged into dryer, 29,300

1b., containing 34.21 per cent. water ; weight of peat discharged from dryer, 23,000 1b., con
taining 16.61 per cent water., The weight of water evaporated was 6,300 1b. Blocks of crude
air-dried peat containing 84 per cent. water were used 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 26 cubic yards
of bog, the equivalent of which in peat containing 34 per cent. water is 8,935 Ib. ; hence the
labor cost of the 3,145 1b. peat used as fuel is $0.4431 per day, or $0.0385 per ton of finished fuel.
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One man at §1.40 per day is employed in bringing in air-dried peat or other fuel to boiler
and dryer ; one-half of this sum is chargeable to the latter, amounting to $0.0608 per ton of
output,

I'he quantity of power used by the disintegrator and dryer, with accompanying conveyors

and elevators, together with an exhaust dust fan, was found to approximate closely to 15 horse

power. The cost of thisis 1§ of $4.2¢

18 , or $1.605 per day, equivalent on the output of 11.5

tons to $0.1395 per ton of briquettes

One man at $1.40 per day attends dryer and disintegrator, and this sum amounts to $0,1217

per ton ot output.

I'he 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 finished fuel

Fuel, digging ; R . $0.0385H
bringing in : 0.0608
Power

A ttendance

Total .. £0 3605
These figures differ somewhat from those of the actual we 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 8 than the ordinary run

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
Ib. water per day, double the quantity given off during the test T'he expulsion of this addi

tional volume of water involves the use of more fuel, i.e., increases the char for digging the

crude peat for this purpose, but not that for bringing it in, as one man easily gathers a supply

for the dryer in half a day. Doubling, then, the cost of this item and distributing it and the
ither charges over an output of 12.5 tons finished fuei per day, the following table of costs for

operating the dryer is obtained, per ton of peat briquettes

Fuel, digging R £0.0709
bringing in e N 0,0506
Power 0.1284
Attendance s ‘ . 0.1120
Total. .. ) ) 80.3673

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, so reducing the

cost Analysis of the crude fuel taken from top to bottom of the bog gave
per cent.
Moisture " " 3419
Volatile combustibles.
Fixed earbon............. e . .
Ash : - S e PPN
Total.... .o .s . . 100.00

In the Welland peat works the air-dried peat is first screened, then put through the
mechanical dryer, and then disintegrated or reduced. The main tram line from the bog
approaches the works through long stock piles where the field product has accuiaulated. 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 Hl'\‘l"”l“ll
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The air-dried peat is emptied nto the hopper of a slowly revolving screen or trommel, 4

feet long by 30 inches diameter, and set with a gentle pitch. The sticks and moss separated
from the peat drop in front of the dryer fire-box in which, along with better material they are

used as fuel. The peat particles are elevated at once to the feed hopper of the dryer
THE SIMPSON PEAT DRYER

F'he 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 conjunction with

Mr. J. M. Shuttleworth, president of the company It consists essentially of two parallel re

olving cylinders, 30 feet long. one above the ther, mz: of inch sheet iron Inside th
cylinders are iron cleats or lifters for more effectually stirring the peat as the cylinder
revolve The space between the upper and lower eylinder is occupied by a convey pan,
forming a third compartment. The peat firat passes through the lower cylinder, then througl

the intervening compartment, and finally through the upper eylinder, from which it i

discharged into a chute leading to the breaker or disintegrator The gases of combustion from
the fire-box in front of the dryer never come into actual contact with the peat, passing first
wround and along the lower eylinder and second compartment, and thence into the chamber

containing the upper cylinder, the peat being heated entirely by radiation. This, it is claimed,

prevents the loss of volatile constituents through direct contact with the flame On top of the
fire-hox is an exhaust fan which draws away the water vapors given off by the drying peat

The upper cylinder makes three revolutions per minute, and the lower nine,

oceupying 20 minutes in passing through the dryer from one end to the other
8 operated by sprocket wheels and chain

I'hree tests were made of the efliciency of the Simpson dryer, one in the autumn of 1901

and the other two in May, 1902 In the first, 3,006 1b. of peat, containing 42.64 per cent

water, was reduced to 2,280 Ib., containing 24.38 per cent. water, with a consumption of 128

Ibs. wood (black ash) as fuel. Time, 2 hours 37 minutes ; average temperature of dryer 300°

|

Fahr In the second, 2,116 Ib. of peat, holding 46.38 per cent. water, was reduced to 1,

Ib., containing 17.90 per cent. water, in 3 hours 32 minutes : and in the third, 2,752 1b. peat,
with a water content of 54.59 per cent., was dried down to 1,925 Ib., containing 25.96 per
cent, water, in 2 hours 20 minutes A rather damp mixture of air-dried roots from the peat
bog and screenings of sticks and moss from the air-dried peat was used as fuel in the second

test, and in the third the roots alone.

I'hese experiments failed to prove the Simpson dryer, in its then form, to be the eflicient
machine necessary to cope with the difficulties attendant upon this crucial process in peat
manufacture Better fuel may have given better results, and improvements in the construe
tion of the apparatus may give it greater effectiveness, but it is evident from the figures given
above that neither in rapidity of working, nor in reduction of moisture to the maximum per
missible in peat briquettes, 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 Dryer has been
made, which it is claimed will take peat carrying 50 per cent. water, and deliver it cold t

the briquetting presses, with 10to 16 per cent. moisture, and that the fuel consumed per ton of

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

There are two elements of cost in operating the dryer apart from power 1) fuel, (2) labor
The fuel consists mainly of roots from the bog, whose cost has already been included under the
head of clearing operations ; the labor is that of one man at $1.20 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 only one

in which the moisture was reduced to a point approximating the normal moisture content of
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14,610 Ib., or 7.2

peat briquettes, as a basis, the output of dried peat per 10 hours would be

)
tons, the labor cost of which would be £0.165 per ton of briquettes.
After drying, the peat at the Welland works is passed through a disintegrator, the object

being to promote further evaporation and cool the peat At other works the peat disinte

rrated before being put through the dryer, which would seem to be the natural and more

effective method. The machine much resembles the one used at Beaverton already described

the chief difference being that the fingers attached to the cylinder are rigid instead of being

ely suspended From the disintegrator the peat goes into storage bins, and another man

£1.20 per day employed to shovel the peat out of the bins when the presses arve in u
I'h wbor represents $0,0686 per ton on a daily output of 17.5 tons briquette

! ( v E NOI CCESSFUI

Countless attempts have been vde 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 300 tons, or 2 tons per square inch, were employed, the peat after passing
through the macerating machine being loaded on trucks in layers between perforated trays
overlaid with filter clotl wnd in this manner subjected to pressure. Nineteen pressings were
made in 10 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

Water content of peat

Water displaced

per cent
Entering press Leaving press,
per cent per cent

19.30
2 16 19
} 12 75
1 12.63
E 13.96
6 12 61
- 13.01
8 | 16.16
0 12,83
10 13.36
11 | 18.72
Average ...| 14.23

[t will be seen therefore that an average of 63.48 per cent. water remained in the peat atter
pressing I'his is almost too high for subsequent drying by artificial heat ; but criticizing the
results from the other point of view, namely that of expense, 4 men and an engineer being
required to tend the machine, it must be conceded that the cost was out of proportion to the

comparatively small quantity 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, Germany, with a patent hydraulic filter press. Unlimited capital was available,
and the expenditure 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 Jut

all in vain, for the attempt has recently been abandoned as impracticable. Mr. Thaulow thus

reports on this point

‘“ Tt 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 required so long
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a time that for a greater production it would be necessary to employ several presses, which
means a large expenditure of capital. The different parts of the machinery, intended to work
partly automatieally, wet out of order easily

At the Trent \v.llll‘_\' works the slabs of peat after leaving the press wer put through a
disintegrator and then through a drying machine built by F. D. Cummer & Son, of Cleve
land, Ohio. This is a well-known machine, containing a long rotary cylinder, many of which
are in use for drying materials other than peat Its evaporative power proved to be 6,000 1bs

of water per hour, and the output of dried peat 3 tons per hour, but the water content of the

product was still too high for successful briquette-makin Eleven samples averaging 63.48
per cent. water before entering the dryer ccatained an average of 23,41 per cent. on leaving it
1e temperature of the furnace was from 965" to 980" Fahy
MAKING THE BRIQUETTES.

I'he final step in the Canadian method of peat fuel manufacture is compressing the dried
and powdered peat into blocks or briquette I'he shape and size of these briquettes are n
unimportant details, but should be such as to allow of free admission and eirculation of the air
required for combustion betwecn the individual briquettes when thrown on the fire, and at the
same time to allow each briquette to contain a suflicient reserve of fuel to afford fresh food for
the fire as it eats its way into the block It has been

found that a cylindrical briquette say 2 inches long

and about the same in diameter answers these re

juirements, and is also of convenient form for

manutacturing
THE DICKSON PRESS

I'he original briquetting apparatus employed i

Ontario was of the open-tube type, patented by M

\. A. Dickson, and known by his name It wa
first set up at Welland about 12 years ago,and since

then the many modifications and improvements made

by the inventor from time to time have been tested

there, including both the upright and'horizontal forn

f the press, water- jacketting, steam attachments to the

tubes, et The principle of this press lies in the fact

that if a tube of indefinite length be fed with any

resistance due to friction between the material and tube walls will gradually

material,

rise until no more can be forced in. Peat is of such a nature that when once caused te

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

in the frictional resistance, For a die or tube Z,'!c inches in diameter, a length of about

one foot will give a frictional resistance equal to a pressure of 8 tons per square inch on

the punch. One difliculty in operating this style of press satisfactorily has proven to be

the excessive consumption of power n simply moving the column of briquettes in the

dies ; in other words, in expelling the briquette from the dic T'he tube cannot well be of

shorter length than sufficient to ensure a sound briquette being made from the poorest
quality of peat ; but with dense or gritty peats the resistance rises far beyond the required
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
wol, but apparently not with complete success
3—Peat

tubes
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The continued use of the open-tube type of press for briquetting peat in Russia,
Germany and Holland makes the difficulties developed 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 capable of good work here. The advan
t ages claimed for its product are important.  The heat developed in the tube draws out
the tarry constituents of the peat and appears to induce a ehemical change which decreases
the hygroscopic power of the briquettes and improves their heating value A ready
demonstration of the fcrmer 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
five minutes, and then setting them aside to dry. In a short time the resistance-block
briquette falls apart, partial'y or wholly, while the open tube briquette remains practically
unchanged. The bearing of this fact on the effect of rain on peat fuel is apparent. The
solidifation or cementation produced by the heat in the open-tube brijuette, 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 fire.

Observations were made on the working of two Dickson presses on several occasions
Each punch made from 54 to 60 strokes per minute, and the combined output of the two
presses ranged from 17 to 18 tons per day of 10 hours, an average of 17 b tons per day ; the
capacity of each press therefore being 8.75 tons briquettes per day The labour required was
that of two men, one at §1.40 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 also included, or

£3.80 a day in all, equal to $0.2171 per ton of finished fuel
FHE DOBSON 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 inte rposed
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
f the bin containing material 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 n.\;wrinu»nts
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’s own idea, 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
ons of briquettes each season. In the Dobson press friction is almost entirely eliminated,
each die previous to being re-charged being oiled to prevent friction of the peat against the
die wall in the subsequent 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, amounts to 12} tons per square inch. The large number of dies employed for
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 place. It is found that after the first com
pression a certain amount of expansion—about one-eighth of an inch in the length of the
briquette—takes place, due to the escaping of the imprisoned air forced into the briquette 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 each punch a die block containing eight
snugly fitting dies.  The dies are heavier in the lower end where the compression takes place.

The base block against which the briquettes are formed, remains rigid, unless for any reason
the strain exceeds the working pressure, when a set of spiral steel springs, on which the block
rests, 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 compressing punch is the releasing punch which
expels the finished briquette, 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 of the
briquette. The two punch-systems of the press act reciprocally, a stroke being delivered at
every half revolution of the eccentric shaft With each down stroke the compressing punch
forms a briquette on t p of the one |>l.-\um~l_y made in the same die, the disc harging punch
expels from the next die the bottom or completed Lriquette, and the third die receives its
coating of oil from the oil swab, The cut illustrating the die block and bed 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 b-foot gear
wheel operating the eccentric shaft. The machine is steadied by a heavy fly-wheel on each of
these two shafts, and rune quietly and with little vibration, notwithstanding the immense and
sudden pressure exerted twice every revolution. It makes 50 or 51 revolutions per minute,
producing 100 or 102 briquettes per minute. Twenty-five briquettes weigh about 10 1b., conse

quently the output of the press in 10 hours is about 124 tons finished fuel

To operate the press with the accessory shafting, conveyors, ete, 13-h.p. is required,
costing $1.391 per day, or $0.1112 per ton of briquettes The press operator is fore
man of the plant, receiving $1.76 per day as wages, making the labor cost of brignetting
§0.1400 per ton. The cost of this operation may be summed up as follows per ton of finished
fuel

PRWEGs & 5 455000 b E43RRR LS ek $ 01112

Attendance ...... 0.1400

Total
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-jacketted to keep
down the temperature, is heated by steam, and the stroke of the pressing punch is shortened
to about 2 inches, working at the same time at a correspondingly higher rate of speed. The
effect of the improvements is said to be the production of a denser fuel, the heat developing
the tarry constituents of the peat and uniting them with the fibrous material mto a more co
herent mass. Instead of issuing from the press as separate briquettes the peat comes out in
lengths or sticks which may be broken to suitable sizes. The improved press is being experi
mented with at Welland,

THE NEWINGTON PLANT,

One or other of the two different presses above described has been used in every peat
factory hitherto established in Ontario, except that at Newington, where Dominion Peat
Products, Limited, are installing & European process of manufacture which does not include
briquetting, and the product of which will in fact be ‘‘ machine” peat, either in the form of
blocks or charcoal. At these works 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 pulped, being afterwards cut into blocks weighing about 2 1b, 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 the carbon of the peat. If it is desired
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to produce peat coke the drying process is carried farther in the same ¢ hamber 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 been partly completed, and is expected to be in operation
this summer

PowER GENERATION AND DISTRIBUTION

I'ne power plant at Welland includes two steam boilers of 120-h. p. each, one of

which has sufficient capacity for the present plant ; a horizontal engine of

necessary pumps for supplying the boiler and press water-jacket ; and a small auxiliary port able

boiler with super-mounted engine for operating the dryer plant when the remainder of the

machiner in use lhe fuel used is air-dried peat, of which 4 tons per day were con
sumed when the tests were made, the cost to dig and deliver being $1.369 per day. One
engineer was required whose wages were $2.00 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 per 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 particles of peat
dropping into the ash-pit below The distance between the grate bars and bottom of the
boiler had been reduced to 18 inches, and between boiler and fire wall at the back of the grate
to 6 inches, the reason for the latter changes being that peat, both in the air-dried form and
briquettes; burns with a short lame. When firing 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 1n depth will be 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 is neces

sary when using briquettes t« replenish the fire every & minutes

The fuel employed at Beaverton wa dried cedar cordwood, one cord weighing 1700 1b
wnd costing $1.50. Oae cord was required for a day’s run. Air-dried peat would have beer

cheaper, but the grate of the boiler was not adapted for burning it Delivering fuel to the

boiler occupied half of one man's time at $1.40 per day, ind the engineer in charge was paid at
the same rate Four gallons of oil are consumed in the whole plant per day wting §0.68
The power cost for the entire process, including field operation made up as follows

per day

Fuel £1.50
Delivery of fuel ‘ ‘ 70
Attendance 3 $339 1.40
Oil . . R : : (1.
Total ina $4.28

Mr. J. J. Milne, mechanical engineer, Toronto, also examined and reported on the

Beaverton plant and found the power required for operating it to be 40-h, p., distrib

uted among the various plant units as follows

Briquetting press and elevator power

Tram car : { ‘

Excavator. o - 8 ' ’

Dryer, breaker, conveyors and exhaust fan. . —_— 14 e "
Total. . ) oild .40 0

From these figures the proportionate costs for power for the several parts of the process

have been deduced in this report.
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We are now in a 8 it i up the t of factu th 10t hoth at
W and and Beaverton he totals resulting are not directly PATA ccause of different
litions existing at the two places At Wella the workal lept ) feet, a
wainst but 24 feet at Beaverton, w h at once wiy n advanta to the 1 I
n distributing the f parts of t eld operations ; a it Wel | the capacit ftl
briguetting pre 3 ler y greater Al I it Bea
wl tur ria [ the sar
At W \ r rds
Field 1 80.377
Ntk o1 1
Pow 0.91
20 970
Wa \ 1 nece the W and t \ rs \ t at le 1.40
per day. This advance will a ionat h sufi
At Bea 1 A ' 1
Field 0 & () i
Dryin 0. 53¢
Briqgnet )
" & 1.0096
In ne r ca h L t N N
\ wed Tor inter 1 A\ uUoInve 41 ¥ f V royalty AU I
I'he Peat Machinery Supply Company, | ! f Beaver f wl Mr. Al )

C ¢ he followin ¢ 1hjec nat a ‘ ¢ !
apparatus required for a « plete peat plant ac ling t e Beaverton pla with a capacity
3,000 ton fb 1ettes per year, working 10 ¢ Ly r G0 7.000 t

ntin 1sly 24 hours per day

Briquette pre & 2500
Dry« 1,350
Breaker 400
Excavator, including motor 600
Generator, tram-esr, motor and track 0
Engine and boiler, 50-h.p 2 (00
Shafting, belts and conveyor 700
Buildings (brick 1,500
Sundrie . . . 200

lotal . £10,450

500, and the

I'he same company also manufactures the Dickson briguetting pre

1

000 or, including cost of brick work and setting up,

Simpson dryer for £1,750

The price of bog lands owned by private individuals will in most cases be less than that of
arable land, probably not exceeding £10 or 20 ; while those belonging to the Crown, situated
mostly in more remote districts, may be purchased for much less In a bog costing say 218
per acre and yielding 1,000 tons fuel per acre, the outlay for land regardless of interest, equals
$0.018 per ton of briquettes Depreciation of plant is difticult of estimation, but let it be

taken at 10 per cent. per annum. This on the above cost of 810,450 would require a sum of
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$1,045 a year, or $0.3483 per ton on an output of 3,000 tons. Interest on capital at b per cent
will amount to say $522.50, or $0.1741 per ton of output. The Dickson patents cover product

1Yy

as well as machinery, and have been assigned to Peat Industries, Limited. A royalty of 25

cents per ton is demanded under these patents on all pressed peat briquettes 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 machines are all covered by patents issued or pending, in
this and other important manufacturing countries.

In the following figures an attempt is made to include all items of cost such as those

for depreciation, interest, ete., which can only be approximate
) I

per ton

Manufacturing . S g £ 1.0096
Cost of bog 0.0180
Depreciation of plant 0.3483
01741

Interest on capital
Royalty 0.25600
Total % T 8 1.8000

The price at which the Beaverton product sold at the factory in 1901 and part ot 1902 was
£3.00 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 good quality would sell readily in competition with coal at
$5.00 per ton and upwards. From conveniently situated plants 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 equality with anthracite at $6.00 per ton
SPECIAL APPARATUS FOR BURNING PEAT

I'he special stoves and fire places of foreign design are all intended to burn machine peat,

and hence are perhaps not entirely suitable for briquettes, which is the form so far takeu by

Reck's fiss tove for burning peat

peat fuel in Ontario. They all aim at including a fuel magazine by which the feed will be
automatic or partially so, and at a construction by which the accumulating ashes will not inter
fere with the function of the fire place and by which the air admitted for combustion will be

fully utilized.
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The best known peat burner is Reck's fissure stove, a Danish invention, which was origin

ally designed to burn wood, but has proven well adapted for peat (see illustration). These

stoves are also used in Germany and Norway, and have been found to have a heating efliciency
p

of 90 per cent., the waste gases leaving the chimney at a temperature of 30° to 50° C

than that of the outside air. The peat is stored in a magazine above the fire box, into whicl

it is dropped at intervals by means of a trap door at the bottom. The fire box is \ shaped,

and the proper supply of air enters through holes in the side, thus striking the surface of the
burning peat. Grate bars are done away with. The draught is therefore never choked, and

there is no loss of unconsumed peat The ashes accumulate in the ** V" or trough of the f

re
box, by opening or shaking which they are dropped into the pan below Practical tests made
in mid-winter with this stove proved that a continuous fire could be kept up for 96 hour

46 1b. of machine peat by firing seven times at intervals of 12 to 15 hour

able temperature being maintained in the rooms during that time

an even and suit

Christensen’s cooking stove for peat is also illustrated

omewhat similar to Reck’s stove exe

It is built entirely of iron and

it that the fissure, besides being larger, is provided witl

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 & Co., Svendborg, with an enlarged magazine, so as to contain a more ample
supply of the bulky fuel. (See illustration). The fire box is jacketted, so that the air which
enters through the outer wall may circulate about it and be heated before 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 efficiency of 90 per cent.

Doubtless these and similar stoves designed for machine peat are more or less suitable fi

peat briquettes, and later we may expect to see burners of equal efficiency construct

for
briquettes, though the need is not so great, since the latter class of fuel so closely resembles

anthracite, for which most of our stoves are designed

For industrial operations, as for instance in generating steam in ordin wry boilers, burnin

apparatus containing similar features have been devised and put into practical use. An example

is shown in the accompanying cut. Mr. Thaulow thus describes its working in his r port
*““The peat (machine peat) is charged into the top of a shaft every half hour by removing a
close-fitting lid. The air supply, which is controllable, enters partly through the slantin

grate at the bottom, and }x,u'l|.\' through pipes over the fire box Fire-proof stone (fire brick)

higher




e R T T o T

7

40

at heat

lines the front part of the boiler, as well as the fire box itself, to withstand the gre

about 2,600 (', —at which peat burns when the air supply is properly regulated ; the hest

kind of fire-proof material should be used for this purpose. The influx of cold air which takes

place through the fire-box door in the ordinary boiler, is avoided in this case, and as the
vmount of smoke is less than with any other kind of boiler, the loss of heat through smoke 1

also less

I'here does not appear to be any reason why the ordinary soft-coal boiler equipment, witl
wutomatic stoker and automatic dampers, could not be made to work satisfactorily with peat
briguettes at small cost I'he grate would require to be raised nearer the boiler, and also the
fire-wall at the back of the grate ; the spaces besween the grate bar hould =a reduced
ne-half \ description of such a grate is given in connection with the Welland peat plant

n an open grate makes a cheerful, strong and steady fir radiat heat int
room rather tha ndin 1ip the chimney, by reason of the small atight requir

PEAT GAS

The use of peat gas for fuel purposes is of long standing in the iron and steel industry of
Sweden, in which it is preferred to al gas on account of its much greater freedom from
ulphur and phosphor At the rollin ills peat gas is used in the plate furna with th
result of reducing the formation of scales, particularly in the rolling of thin steel plate I'he
use of peat gas has contributed largely to improving the quality of Swedish steel, the excel
lence of which is well known Peat gas has also come into use as fnel ia steam boilers

ITHE MERRIFIELD GAS GENERATOR

In 1901 the perfected Merrifield peat-gas generator was designed and constructed by Mr
L. L. Merrifield, engineer to the Economical Gas Apparatus Construction Company, Limited
ot Toronto. The new plant was erected for demonstration purposes at T n, and
during the autumn of 1901 a number of experiments were made, several of t

supervision of the Burean of Mines. Considering the intermittent nature of

imperfect installation of the plant, a satistactory showing was obtained \ ga
value was produced at a fairly steady rate, and at small cost for maintenance and attendance
Without going into detail, it may be stated that the experiments warr anted the following
conclusions, namely : That, with connections of suitable size, the generator could produce a
much larger quantity of gas per hour or minute than was actually obtained ; that the produc
tion of gas will depend almost wholly on the quantity of fuel consumed ; and that this in 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 effect a saving
n time

The Merrifield gas generator resembles the extensively employed Loomis-Pettibone plants,
) I I
and particularly that one at Nacozari, Mexico, where the usual Loomis system is somewhat

water- and

modified with a view of making a uniform and fixed gas out of the mixture «
producer-gases, which will be higher in ealorific power than producer-gas and lower than
water-gas, the fuel employed being wood instead of coal. This result is effected by introducing
very little steam with the air blast. The ordinary Loomis generator produces alternately
producer-gas and water-gas for short periods of five minutes or so each way, each gas being
conducted to its own holder. The Merrifie'd furnaces are also set up in connected pairs, with
charging doors at the top. The grates are near the bottom, and below them is a tapering

bottomless ash chamber, terminating several inches below the surface of the water in the ash-
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pit The water seals the bottom of the generator nreventi e ingress of air. and ve

does not interfere with the discharge of the ashe

Crude air-dried peat in lumps forms the fuel. By the time it wches the generator 3
from one-third to one-half will have crumbled into fragmen wnd du nakin DA v
ind suitable charge for uniform consumption in the furnace, :

T'he air blast is generated by a small blower operate by gas engine, taki w8 the
holder It passes first through the pips { the ndenser, where 1 ndensit e moisture

t of the hot gases from the generators it v re to « ri he fu
by way of the chamber below the grate in the bott I'he pipes f 1 t f stear :
enter Hov I \ 1 f tl ercer f tur vined A }

¢ 1 1A p t } X \ ¢ A \
assured
\f naking f Ay vood, in th ite, the 1 har IPNACK t
y the rt holes at th 1} t wre full, w Al ' i1 Ny low B i
I 1 e blast for a while and heati I pea \ Vil \ ! r 1 Y
properly rted, after which the lume of air v1jasted produ I t na
capacity the generators Fron v ol i ¢ {
vdin I iarging period er . A 1 v day *
A\ 1gh set uy 1 pairs the generator ke the Na I A \ t of t me
vork as one, produ the uniform 1 1 it st v partial pr tion of water-ga s
alone be desired, the air blast is shut off and steam i d one era 1] 1 he 2
%
glowing mass of peat, across into and down tl h the h ¢ wchine and :
ut thence to the ndenser and serubber r ntinues for a few minut until fir ]
has cooled off, so that the air blast is again required to bring it to the proper temperature
hen th Al e 18 again followed, exce] hat n direct the steam €
renerator eversed, entering the t if the se da lea y the firs .
Peat, like wood, particularly green wood, is naturally ed on account of its la pe ’
#
centage of moisture, to steady production of the mixed gas, rather than to the alternate genera i
tion of first water-gzas and then producer-gas, as with dry fue uct coal
UA OF MERF ELD I-GA El
£
In these experimental runs of the Merrifield ga enerator the calorif leterminations o
and analyses of the gas were made by Dr. W. Hodgson Ellis, professor of applied chemistry at e
the School of Practical Science, Toront The gas produced on 28th October 1901 gave the o

following calorific values at the different stages of the operation

I'ime B. T. U. per cubic fcot g
3.00 p.m 06.4 %
2 |y
3.10 i
.20 i
)5 e

s

3.60 i

Average 133.7

The quantity of gas made and peat consumed was not ascertained
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 quality began to appear a mishap

caused a sudden termination of the test. Thisaccounts for the gradual rise and subsequent

abrupt fall in the quality of the gas
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Shortly afterwards another test run gave the following quality of gas An
Time B. T. U. per cubic foot. Wells
2.10 p.m : " 156

minatio

240 ,, ... ; . : 156
- tested a
3.10 ,, o4 ’ ; wiv AT
used at
3.40 " . sesns 156
415 s .. 163 Ini
4.30 155 condens
4.3 ’ - 5o
— respects
Average 166 I
n
For some hours previous the generators had run steadily and continued so to the end :
a8 ty)

In November another run was made giving gas of the following quality bot
ot ‘Vl'l

Time Calories per litre B.T.U. per cubic foot furnace
10.45 a.m 5 889.6 ‘ 100.5 directio
10.66 5 906.8 P 102.5 1 holders
11.15 - 951 ' 107.5 | An
11.206 ** 889.6 5 100.5 ' { ompat
11.36 - 066.4 . .. 100.2 | which 1
11.45 * 944.1 - 106.7 5 I'h
11.56 * : : 1019 ; 115.2 |
i { perimel
12.05 1041 . 117.6
i where,
3.20 p.m i 1069 ; s vove 3T vart of
330 * v s 1074, 121.4
3.46 * o .. 1092 123.4
4.00 * 1113 126.7 Fi
416 i 1097 124.0
apparat
4.30 1147 129.6
- |
Average ‘ 1013 114 7 per ¢
From these determinations it will be seen that the fuel value of the gas on the day of the At gas
test rose from 100 to 130 B.T.U. per cubic foot. The analysis of a sample of the gas taken value ¢
from the pipe at the conclusion of the calorimeter test, which also marked the end of the whole a vield
experiment, gave as follows l'v}l B
per cent '
supply
Carbon dioxide, CO PN A ’ 20.5 PP
2 - per h
Carbon monoxide, CO . 102
) propox
Methane, CHy ; ¢ g4 1.9
will be
Hydrogen, H o 22.8
Nitrogen, N e 44.6 Ti
— ‘H' 1\ w
100.0

pressed

The quantity of carbon dioxide in this sample is larger than was obtained in samples only at
taken in previous tests. In one there was but 12'4 per cent. CO2, and in another but 7'4 cost of
per cent, An increase of CO2, accompanied by a decrease of CO, such as the above T

|
analysis shows, would be caused by the lowering of the temperature of the retort at the end of }
) the an

the operation when the sample was taken

m ; advani
The analysis of the peat used in the experiment is as follows

pe r cent moistt
Moisture o . - vaswive TN T
Volatile organic matter ..............000vus o 48.41 uel,
Fixed carbon......... o T e : . 18,69 he s

Ash Sias ; YR . 6,96
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Another run of the generator was made, and the gas this time tested by Mr. J. Walter
Wells, The analytical work was conducted at the gas works, but for the calorimeter deter
minations samples of the gas were taken in a large aspirator can from the gas-holder and
tested at the School of Practical Science laboratory in the same Junker's calorimeter as was

used at the works by Dr. Ellis in the experiments previously described

In forcing the gas out of the can by in-running water some of the tarry vapors were lost by
condensation, as was apparent on examination of the water from the aspirator In all other
respects, however, the method and apparatus worked admir wbly

In the accompanying table of analyses on page 40, samples ] I to 11 are he wa
ras type, made by injecting a large excess of steam with a moderate air blast over t
hot peat in the generator Samples Nos, 12 to 16 are of producer -gas le in reheating the
furnace charges, which were cooled by the flow of steam for the water-gas, by reversi

| direction of the air blast through the generators and shutting off all stean On leaving the
holders this gas smelt very strongly of tar and contained considerable vapor
| Another similar Merrifield peat-gas generator was installed at the Trent Valley Peat Fu

Company's works, Kirkfield, to produce fuel gas the dryer, but no tests were made with

which is to be regretted, since it is suid to have worked satisfact M_»
I'he original Merrifield generator, first set up at Toronto Junetion, on which the above ¢
I
periments were conducted, has since been removed and reinstalled at the Welland peat worl
where, if desired, test runs may be made with it Later the intention is to incorporate it «

ilers and dryers

| vart of the peat works, to furnish fuel gas for |
COST OF GAS PLANT

1 all necessary

From the prospectus of Peat Industries, Limited, concerning this method ar

apparatus for the production by it of peat gas the following is quoted

* From one ton of compressed peat, analysing approximately : moisture 15 per cent., a
) 1 =

7 per cent., fixed carbon 21 per cent., volatiles 57 per cent., valued a

Fton delivere

at gas retort, figuring wages at 20 cents per hour, and yearly depreciation at 6 per cent. upor
value of machinery, and in a plant capable of procucing 40,000 cubic feet of gas hourly
a yield will be had of not less than 100,000 cubic feet of fixed gas, carrying not less than
1560 B.T.U. per cubic foot, at a cost not exceeding 24 cents per 1000 cubic feet We w

supply all apparatus and material for a plant producing not less than 20,000 cubic feet

per hour for $5,000, exclusive of freights, cartage to site and erection; larger
proportionately Peat carrying up to 30 per cent. moisture may be used, but the yield of gas
will be reduced about 1,000 cubic feet for every additional 1 per cent. moisture

This estimate was made for gas plants situated at a distance from the bogs, to which the

peat would have to be shipped, and which therefore must first be manufactured into com

pressed fuel If the use of cut-peat be made possible by locating the gas works at the bog, or

only at such distance that the peat could be economically transported thercto as cut peat, the

cost of the fuel shoulc not exceed H0 to 75 cents per ton

The above experimental runs with the Merrifield generator were made on cut peat, anc
the analytical tests show that it gives high results. With compressed peat briquettes the
advantages over cut peat would be smaller bulk and therefore less frequent handling, lower
moigture content and consequently a higher calorific value

There are many advantages to be gained in the use of peat by converting it into gaseou
uel, many of them appertaining equally to other gaseous fuels While the consumption ol

he solid fuel involves a loss of heat of 25 to 30 per cent. or more, this loss, if the fuel be
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converted into gas, will be reduced to from 15 to 20 per cent.  When the fire-box is sufticiently
large the combustion is complete, and without smoke or soot, leaving always a clean boiler
surface. A properly regulated dranght insures complete and even combustion. [ts compar
ative freedom from sulphur makes possible a long life for the boiler A better insulation may
be had against loss of heat by radiation, and the hot gases from the generator may be utilized

for drying the peat which is to be converted into gas

The most important reason, however, why peat gas can be more profitably and extensively
employed than peat in large industrial works lies in the fact that by locating a large central
power station at a suitable bog the cheapest kind of peat, namely cut peat, satisties all require
ments; and the gas may then be piped for distribution, or, if the place of consumption be

too great a distance, it may be converted at the bog into electrical energy

ScLpei IN OnTARIO PEAT

At the Provincial Assay Office 36 samples of peat from different bogs in Ontario were ana

lysed for their sulphur contents I'he results serve to show the general character of our pea
in this respect

Each sample was analysed in duplicate by three different method I'he sulphur content

was found to range from 0.112 to 1.OO per cent, with an average of about 0.5 per cent Penn

sylvania anthracite containg over .6 per cent, and bituminous coal over 1.4 per cent. sulphur

15 are however to be had, as the analyses show, which carry little more than traces of

this ingre

ulphur, should freedom from




