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Ottawa, 14th May, 1907.

Sir,

You are instructed to proceed at the earliest moment to Sweden, Norway,

Finland, Denmark, Germany, Holland and Ireland, for the purpose of study-

ing and reporting upon the Peat Industry in these countries. It will be your

duty to familiarize yourself with the methods, processes and machinery em-

ployed in the commercial production of fuel from peat and lignite and such

other exploitations of peat bogs as lead to commercial products.

This examination is undertaken in the interest of the Peat Industry of

Canada, and it will, therefore, be your duty also to ascertain all facts relating

to costs of production; to procure photographs, drawings and plans of ma-

chinery and apparatus used; and obtain information regarding patents

issued to the different inventors of processes and machinery, the countries

where they have been issued and full particulars thereof.

You are further instructed to visit the Peat Laboratories of such coun-

tries as have established them, familiarize yourself with the methods em-

ployed for determining the value and class of peat, and report upon these

methods and the apparatus, equipment and arraiigement of these laboratories.

Yours very truly,

EUGENE HAANEL,

Erik Nystrom, Esq., M.E., Director of Mines.

Mines Branch,

Ottawa.
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Ottawa, March 25th, 1908-

Sir,

In compHance with your instructions to investigate the peat and hgnite

industries in Europe I beg to submit the accompan3'ing report.

In this report the information collected during my visits to the different

plants, as well as a large amount of information obtained from various publi-

cations on these subjects, is incorporated.

The report also includes descriptions of some of the processes used in

Canada, and, whenever possible, diagrams or photos showing the construction

of the machinery used and the methods employed have been secured and

incorporated in the report.

I have the honour to be.

Sir,

Your obedient servant.

E. NYSTROM.
Dr. Eugene Haanel,

Director of Mines,

Ottawa.
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INTRODUCTION.

Canada, like all northern countries, possesses large areas of peat bogs,

which are distributed practically all over the country. The following table,

obtained from the bulletin on peat by Dr. R. Chalmers, of the Geological

Survey of Canada, gives a summary of the peat areas in Canada and the

average depths of the bogs. East of Lake Superior the figures are at least

approximately correct; west of that they are largely estimated.

Province of Square
miles.

Average depth
in feet.

Nova Scotia
Prince Edward Island
New Brunswick
Quebec (in settled parts)

Ontario (in settled parts)

Ontario (Moose River Basin, etc.) ....

Manitoba
Alberta, Saskatchewan and Territories.

British Columbia and Yukon Territory.

450
10,000

250
10

250
500

8 to 10
ii

<<

(I

10,450 5 to 8

500
25,000
no data

6 to 10
5 to 10

Total in round numbers
i 37,000

Dr. Chalmers states, however, that the above figures are undoubtedly

too low, as up to the present time no systematic investigation of the peat

bogs has been undertaken, and most likely many bogs have not been recorded

and included in the above estimate. It is evident, however, that the bogs

in Canada cover an enormous area, which at present has been very little

utilized either for fuel manufacture, agriculture or reforestation.

The area of the peat bogs suitable for the manufacture of fuel and other

peat products or for agricultural purposes can, therefore, at the present

time not be estimated, but considering the similarity of the peat bogs in

Canada with those of northern Europe it is reasonable to assume that a large

percentage of the Canadian bogs will prove suitable for either of these pur-

poses.

An idea of the immense amount of fuel contained in the peat bogs can

be had from the following calculation:—one cubic yard of a drained and

settled bog gives at least about 250 lbs. of air dried peat, containing about
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2^% mointurr A hog with on nverAi^o cl«|>tli of mix foK After drainai^

rcintninH, !hfrrfon», jmt iirro 1,210 lot ' '
' i>«»al, tifid prr iiquAr» rnilr

771, KM) t<>i)f«, (Njiml in fuel vnliii* in i..^^.; ...n- ^f orclinnn' frtal, MMimioi^

lliat one ton of coal tn CM|uivulf*nt to 1 s ton* air •Irir-il frf-.it whu K han tr#*ri#*r-

nllv JxM*!! found to In* th« ranc.

Ill many raitea the avcriMjr dnpttiji of thr ln»|y« an* ronj<i<lrraMy (cr«»ftt«r

than (I feet, and n rorrf*f«|)ondin){ly inrroaMHi quantity haii Ut lie a/Jdii

The inrren/<inf; popuhition and industrial artivnty in Cana^la, deniand-

iim every year a larger aiiuuint of fuel, the (:rowinf( scarcity of wood in the

settled parts of the country and the iniTeasiuK prireji of l>oth wood and coal

are making the utihzation of our \Hihl ho^n a (pietttion of fcreat importance.

Several other reasons can alno l>e added. The coal dcpcjAitjt in Canada are

situated in the eaflt and westerly provinces, leavinf^ the interior provinces

practically <le(HMulent on the c(»al mines of the United States, the disadvan-

tage of which was strongly felt a few years a^o, when, on account of the

strike at these mines, the available coal supply wils seriously curtailed and

enormous pri«'cs had to he |)aid.

The saving to the country if at least a part of the imported fuel could

be substituted by a home product is manifest from the following tables.'f

Imports and Value of

Fiscal Year.
Bituminous Coal.

Tons. ! Value.

IS96
1

1,538,489
1S97 1.543,47r>

1.084.024

2,171.3.38

2,439.764
2.510,392

1S98
IS99
I'.HR)

1901

1902 , 3.047.392
1903 ' 3,511.412
1904 4.053.1KX)

1905 ' 4.176.274
nH)6 i 4,495,550

3.299,

3.2,54.

3,179.

3.691,

4,310,
4.956
5.712
7.776.

9.108
8.002

8,360,

025
217
595
946
964
025
058
717
208
896
349

Anthracite.

Tons. Value.

1.574,.355

1.457.295
1.4r)0.701

1,745.460

1.654,401

1,933.283
1.652,451

1,4,56,713

2.275.018
2.604.137

2,200,863,

I

5,n.- -:-

5,i

5.^

6,1'

6.602,912
7.923,950
7.021,9.39

7.0-28.6t>4

10.46 1.223
12.0'.<3.371

10,304,303

Coal Dart.

Tods. Value.

;i5

>47

3:iU,l74
411 1 :

V

650. 2ol
747.251

53,742
59.609
45,5,56

44 717

.50

ijij..il7

S44.123
343.456
489.180

The quantity imported is steadily increasing, notwithstanding the

increase in Canadian coal production, indicating the impossibility of supply-

ing the interior provinces with coal from the ea.st and westerly provinces

on account of the heavy transportation charges.

The values of the imported coal given in this table represent only the

amounts for which duty has to be paid, if dutiable, and not the price which

consumers have to pay.

* 1 ton=2.000 lbs.

t Compiled formerly by the Section of Mines of the Geological Survey Department,
nd at present by the Mines Branch of the Department of Mines.



Consumption of Coal in Canada,

Calendar

1

Canadian Imported Total Percentage Percentage Consumption

Year. Tons.
i

Tons. Tons. Canadian. Imported,
per Capita.

Tons.

1896. . .

1

. 2,639,055 3,206,456 5,845,511 45.1 54.9 1 . 140
1897. .

.

. 2,799,977 3,124,485 5,924,462 47.3 52.7 1.143
1898. . . . 3,023,079 3,274,981 6,298,060 48.0 52.0 1 . 200
1899. .

.

. 3,631,882 4,092,361 7,724,243 47.0 53.0 1.454
1900. . . . 3,989,542 4,361,563 8,351,105 47.8 52.2 1.561
1901. . . . 4,912,664 4,810,213 9,722,877 50.5 49.5 1.810
1902. . . . 5,376,413 5,165,938 10,542,351 51.0 49.0 1 . 927
1903. . . . 6,005,735 5,491,870 11,507,605 52.2 47.8 2.055
1904. . . . 6,697,183 6,909,651 13,606,834 49.2 50.8 2.346
1905. . . . 7,032,661 7,343,880 14,376,541 48.9 51.1 2.396
1906. . . . 7,927,560 7,398,906 15,326,466 51.7 48.3 2.425

The consumption per capita, due to increasing industrial activity and

growing scarcity of wood, has doubled in the last ten years and will undoubt-

edly continue to increase. The percentage of imported coal shows only a

very slight falling off, due to the reason previously stated.

The principal fuel for a large percentage of the population is, however,

still wood. The amount used is difficult to estimate, but assuming, in order

to arrive at an approximate figure, that about half the population, or some
three million people, use wood for fuel at an average of 2^ cords per capita,

the total amount would be 7^ million cords. The cost of a cord of wood is

at the present time on an average probably not less than $2.00, and the fuel

bill in such a case is some 15 million dollars.

The growing value of the forests for other purposes, such as for lumber,

pulp and paper mills, adds another reason for the development of our peat

resources, especially as peat for fuel purposes is fully comparable and even

superior to wood.

Several attempts have been made in Canada to manufacture peat

fuel, but in most cases the results have been financial failures, which

have caused a certain distrust among capitaUsts and the general public in

everything connected with peat and the utilization of the peat bogs. The
cause of these failures has, in some cases at least, been due to lack of know-

ledge of the peculiar properties of peat and the attempts in most cases have

never passed the experimental stage, very little peat fuel having been placed

on the market. The importance of the fuel question is so evident, however,

that every effort should ])e made to bring about a successful utihzation of

our peat bogs.

In several European countries peat fuel and other peat products have

been manufactured on an economical basis for a long time and used both

for domestic and industrial purposes. The writer was therefore commis-

sioned to proceed to these countries to investigate and report on the processes

and machinery used and collect such other information as would be of value

for Canadian conditions.



Tho I'iur(>|M!ttn rnuntrios when* |>t*ut fuel w umnJ to a cofudderiililc extent

are: Hwcdcn, Norway, Dcntiiork, Kinliind, UiiMtiu, (if-rriittiiy, Atuitria, Hol-

land find Irolfind. In unmi of thcftc countr m* indti 'ir the nianu-

fuctun' of iii(»M,H litt<T and |H'ftl intill aro alt<o « i;u.imhfd, an<j tin- conituin|itioii

of ihvHv artij'h'.M fgr iH'ddin^ aic' i.-'wii.' i-nr........ |„ rapidly inrr*"*-'""

The maniifacturt' of jMjat coke i^, iny, rwrivinK nn.

tontion, and in Sweden aevcral power plants with |M;at f^tm prcxlucem are

in succcHsful o|H»ration.

The mcthodH at prc8ent iiaed for peat fuel manufacture depend on
air drying:, which ha.s l)een found, notwitliistandin^ it« uncertainty, to be

the cheaiKvst and nuwt practical method of drj-ing. The question of econom-
ically removing the water from the |)eat .suhntance '\n the main prohlem, and

a ^rent nuiiiher of more or les.s inipracticahle rnethiKlM have lx»en tried in

Europe and much money lo«t, but the que?<tion of MUccesHfully utilizing the

peat bogs is being steadily carried forward by meann of new inventionii and

labour saving appliances. The interest displayed by the variou« govern-

ments and assistance given in some form or other has also ha<i a stimulating

influence on the peat industries in these countries. In the countries men-
tioned, with the exception of Russia, Holland and Ireland, stK'ieties receiving

yearly grants from their respective governments have l)een organized for

the purpose of giving information and advice regarding the manufacture

of peat products and the cultivation and drainage of peat bogs. These

societies, through publications, lectures and experimentation, do a very

valuable educational work, lussist manufacturers and farmers with investi-

gations and advice and also do a great amount of good by criticising the

processes and methods invented from time to time, which in many cases

prevents the useless spending of money.

On account of the large population in Europe, land is naturally more

expensive than in Canada at the present time, and the question of cultivating

peat bogs in Canada will probably for some time to come be of minor im-

portance, although in certain instances such cultivation would even now
undoubtedly be a paying proposition. In the United States the reclama-

tion of bog and swamp lands for agricultural purposes and reforestation is

receiving much attention and several large drainage projects are at present

under consideration. The increiised value of such driiined land, which in

its original state is practically valueless, would in more populated sections

of Canada probably pay the cost of such undertaking just as well as the

irrigation projects carried on in sections where water is lacking. Further-

more, the beneficial results in climatic conditions due to proper drainage

are points worthy of attention.

The European governments are generally assisting in such drainage

works when large areas are affected, and thereby also assist incidentally

the peat industry in those localities, as the drainage of a bog in many cases

involves a heavy expenditure for which no immediate returns can be expected.



A detailed account of the assistance given the peat industry by the

different European governments is hereafter given.

Sweden.

The coal production in Sweden is insignificant, and the coal mined is

of inferior quality. This country is, therefore, practically dependent on

foreign nations for its supply of coal. The question of utilizing the peat

bogs, which occur in abundance, has therefore in later years received much
attention from the government, and the manufacture of peat fuel, moss

litter and peat mull is steadily growing.

The government now employs one chief engineer, one engineer and two

assistant engineers under the direction of the Department of Agriculture.

The duty of these engineers is to investigate and report on all new processes

referring to the peat industry, to assist manufacturers with plans and inves-

tigations of peat bogs and to advise the Government on the advisability of

giving loans for the erection or enlargement of peat plants or assistance

to inventors of promising processes in order to enable them to carry on

experimentation.

The Swedish parliament in 1901 voted 100,000 kronor* to be used for

the encouragement of the peat industry, and in 1902 a fund of 1,500,000

kronor was established, from which loans on liberal terms are given to peat

manufacturers. This fund was in 1907 further increased with 2,000,000

kronor.

In order to find out the possibilities of manufacturing peat fuel in the

northern part of the country, where the summer is short and drying con-

ditions consequently less favourable, an experimental plant was erected at

Koskivara, situated at a latitude of 66° 39'. The results, which are referred

to later, were quite satisfactory. The Government has also undertaken

to make official tests with peat machinery in order to find out the most suit-

able machinery and methods. Two such tests have so far been made in

1903 and 1907 and the results published by the Department of Agriculture.

The peat society "Svenska Mosskulturforeningen" in Jonkoping receives

a yearly grant of 20,000 kronor from the Government and additional grants

from the municipal boards.

The peat school, established at Markaryd under the direction of Mr.

A. Anrep, receives a yearly grant of 7,000 kronor. The object of this school

is to train and educate foremen and superintendents for peat plants.

In large drainage works, which can benefit a greater area, the govern-

ment, as well as the municipalities concerned, generally assist with a part

of the cost.

In 1900-1901 a commission of two engineers was appointed to study

the peat industry in Europe, and the repoTtf of this commission, which has

been freely used by the writer, was published in 1902.

* 1 Krona^=27 cents.

t Om brfinntorfindustrien i Europa, by Alf . Larson and Ernst Wallgren.



NoKWAT.

Thin rountn' poflMHM no cod (ieprMiiu and the |N*ttt qucntion 'i», therefore,

of grcot importance. Tho Rnvemnicnt oniplovM one criKini-or, who in 1901

WM sent out to Btiuly the |)chi induxlrv in Kun»|M« !».•

The pent nocicty " I)et Noreka Myn«el«kah" in t lu.-.niMia reoeivei e

yearly grunt «.f s.()0() kronor.

Denmakk.

This country poesenee no coal depcwitH and ver>' few foreHtii. The
use of peat fuelhn.M, therefore, l>een introduced, and on account of favourable

drying conditions and Huitahle methods of manufacture the peat industry in

I>rnmjirk is on a gtiod economical hasis.

The society " Hedeselskahet " in Aarhus received in 1901, 70,500 kronor

ami ** Moseselskaliet" (formerly Moseindustriforeningen) receives a yearly

grant of 8,000 kronor.

Finland

This country possesses no coal depositv*^, but wood is still fairly abundant

and cheap. Peat fuel manufacture has so far not reached any magnitude,

hut the consumption is slowly increasing. The society "Finska MosBlnil-

turforeningen" in Helsingfors receives a yearly grant of 36,500 f. markst

and employs one special engineer for investigation of peat fuel manufacture

and its possibilities.

Russia.

Russia has the largest peat industr>' in the world, with some 1,300

machine peat plants in operation. The government itself owns and operates

a number of such plants and also a large peat coking plant erected at Redkino

at a cost of lA million marks. J

A committee presided over by the Minister of Agriculture decided in

1900 that:

1. Private persons should be allowed to work peat bogs owned by the

government.

2. Assistance should be given for investigations of the peat bogs.

3. Instructions in the simplest methods of working the peat bogs and

in the use of peat products should be given to peasants.

4. Assistance should be given to facilitate the transportation of peat.

5. The railway tariff for peat should be lowered.

6. A fund should be established from which peat manufacturers could

obtain loans on easv terms.

* Torvdrift in Kanada m. fl. lande, by J. G. Thaulow.
t 1 f. mark=19.5 cents.

+ 1 mark=24 cents.



7. Peasants should be allowed to work peat bogs owned by the govern-

ment, paying a yearly rent of . 45-0 . 90 cents per square yard.

The Russian government, especially from a mihtary point of view, is

anxious to make Russia independent of imported fuel and gives, therefore,

to private persons or companies erecting peat plants in Russia a loan of

40% of the cost of the plant. This loan can be paid back in peat products.

It is also stipulated that manufacturers of machine formed peat may have

their peat coked at the government plants at a cost of $1.37 per ton peat

coke. The government buys, if desired, this coke at a price calculated on

the basis of the fuel value of Newcastle coal at $4.42 per ton, so that the

peat coke is paid more or less according as it is inferior or superior in fuel

value to this standard. The production of peat fuel in Russia was some

four million tons in 1902, and it is yearly increasing.

Germany.

In Germany the peat question is of less importance, on account of the

coal and lignite resources, but in certain parts of this country a very extensive

peat industry has been established, and much credit is due several German
inventors of machinery and processes for the utilization of the peat bogs.

The German government operates several experimental farms for moor

cultivation and gives a yearly grant to the society ''Verein zur Forderung

der Moorkultur im Deutschen Reiche" in Berhn. In certain districts the

railroads have a special tariff for peat and lignite, and in other districts

canals have been built and cheap freights thereby made possible.

Austria.

The experimental farm at Vienna has had since 1901 a special branch

for moor cultivation and peat manufacture. Other experimental farms

are established at Sebastianberg, Laibach, Klagenfurt, Admont, Sterzing,

etc., where free education is given in moor cultivation and peat manufacture.

The society " Deutsch-Osterreichische Moorverein" has its headquarters

at Staab bei Pilsen.

Holland.

In Holland peat fuel has been used for centuries, and at present the

production is over one million tons per year. The worked out peat bogs

are excellent for agricultural purposes and annually about 1,000 acres of

such land are gained.

During the last fifty years some 250 miles of shipping canals and 500

miles of moor canals have been built. The cost of these canals has been

$4,800,000, and for maintenance and improvement of older canals a further

sum of $4,480,000 has been spent. The government has contributed to

these works $2,891,600, and the provinces $4,369,200. In order to be inde-
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of l)ojrf» and information repardin^; now metho<ls and uae of peat products.



CHAPTER I.

ORIGIN, OCCURRENCE, CLASSIFICATION AND USES OF PEAT.

Peat is a combustible substance produced under certain conditions

by the slow decay of vegetable matter. The character of peat depends

upon the conditions prevaiUng during this decay and on the nature of the

vegetation from which it is formed. To the peat forming vegetation belong

nearly all the mosses (especially Sphagnum and Hypnum), heath plants,

sea and swamp plants such as rushes, sedges and grasses, trunks and roots

of trees, leaves, etc.

According to P. R. Bjorling and F. T. Gissing* the peat formation is

accounted for in the following manner:

''During the growth of the plants the interior walls of the cells are

gradually coated with matters, which ultimately become so thick as to im-

pede the free transpiration i)f oxygen and aqueous vapour, the result of which

is a lowered vitality and finally death of the cell. At this stage the plant

generally begins to decompose, the contents of the cell disappearing first, then

the cell wall, and lastly the spiral fibres. These steps are marked by character-

istic chemical changes. The retention of oxygen in the compounds at the

time of death promotes fermentation, especially of the nitrogenous sub-

stances which yield ammonia, sulphuretted hydrogen and phosphuretted

hydrogen. The non-nitrogenous substances, such as the sugars and starches,

are converted into the various acids generally yielded by decaying vegetable

matter. In course of time the cells become so distended with the products

of decomposition that their walls burst and the various gaseous compounds

escape. With this new condition of things the further chemical changes

assume a different character and the still unaltered vegetable matter is

converted into humic and allied acids and carbonic acid, while the soluble

compounds slowly pass away in solution. The final result is that the cell is

emptied of its contents and deprived of its green colour if it originally con-

tained chlorophyll. The next stage consists of the decomposition of the

cell wall, which proceeds more or less rapidly, according as it is or is not

incrusted with sparingly soluble lime salts, silicates and resinous matters, and

according to the strength of the vegetable acid solutions in which it is im-

mersed. By the evolution of oxygen, aqueous vapour and carbon dioxide

there results a mass which contains a large and increased proportion of carbon,

a little hydrogen and a little oxygen in a combined form, generally as a yellow-

brown ulmin, but often this is subsequently converted by oxidation into the

light brown humin. At this stage the vegetable matter is mainly a mixture

of ulmin, humin and spiral fibres. The last stage, the destruction of the

* Peat, its use and manufacture.
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spiral Iil)rii4 und riiorr n*ttiiitAiit tihMUf*, in niurh Miitttfd by Um eombined
Actiun of fnwt and rnoiftturc. Fnnit (liiiintt*grAtrM the fibres snd thr blsck

moiild-liko Huhntanrc alMorbs no much water that it beromes wat4rr-logged

and HinkH to the bottom of thf* |h>oI or hqiiid which it iji in. With the ae-

('innulati(ni of thiM matter it lK»romp« Hubjerted to prwwure, to slow r ' ina-

tion, and to permeation by bitumirxMiH and ri*KinouM HulMtanoes, an . ..;ur a

lime berome.M what in known ixn jhmiI.
"

In order that the prorejw may pro<e<'<i us above niitlinrd frff mretm of

air muHt l>e exrhided, otherwiHe the residue will In* ;. * J and
only the inorganic ingredients left.

lit the viiHO of a |)eat bog, however, the material i8 immersed in water and

the free accesH of air exrhide<l, resulting as above outlined in the gra^lual

accumulation of peat, which becomes richer in carbon content** at a rate

(le|)(MHiing on the ra|)i(lity (»f the humification process. The older the peat ij§,

the better hu mi tied or ri|)er it generally is, de{)endent, however, on the

vegetation forming the difTerent peat layers. In many cases the vegetation

on one anil the same bog hius changed from time to time, probably de|)ending

on (iilTerent heights of the water level, and in such cases poorly humified

layers of peat derived from a vegetation more resistant to humification than

the previcnis or later vegetation can be found iml)edded in a bog ^ith other-

wise well ripened peat. As a rule, however, the up|)er layers of a growing

j)eat ))og, ('onse<juently of younger age, are less humified than the deeper

layers. They have a comparatively light colour, small specific gravity and

low fuel \ alue. The deeper layers and older peat bogs generally contain a

brown to black, heavy and well humified peat, and the deepest layer a brown-

ish black, dense peat, containing ver>' httle of still recognisable vegetable

remains, and which has the highest fuel value.

In many }>eat bogs a bottom layer of earthy black material is found,

which c(Mitains no recoiinisable vegetable remains and when dried crumbles

to pieces.

"The formation of peat is dependent upon a special combination of

climatic and topographical conditions. The principal factors are:

1. Growth of acquatic and moisture loving plants.

2. A soil or sub-soil which will retain water at the surface.

'^. Sufficiently humid atmosphere to prevent too rapid evaporation.

4. A temperature high enough to allow a profuse grovs'th of vegetation,

yet low enough to check too rapid a decay of vegetable matter.

Bogs generally occur in shallow depressions ha\'ing a clay bottom, or

when the water rests on permeable matter like sand this overlies an imperme-

able sub-soil. The water must be still, but not stagnant nor subject to the in-

fluence of rapid currents of water. Hence, the bogs generally originate in a

lacustrine area, which gradualK' becomes filled up with silt and aquatic

plants and so becomes fitted for the vegetation characteristic of peat. As a

consequence of this, bogs are most prevalent in lowland districts, but they
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may occur in mountainous country when drainage is impeded so as to form

local accumulations of water.

Humidity is a very important regulator of the distribution of bogs.

Wooded moors favour the growth of mosses, owing to the air there being more

moist than in the open country. Hence it is that the bogs in low-lying areas

seldom have trees buried in them, whereas in mountain bogs trees are plentiful,

the growth of the moss being favoured by the fallen trunks damming back

the water so as to form pools.

"

The peat bogs are generally classified as high bogs (Hochmoore) and

low bogs (Niederungsmoore).

High Bogs.—The vegetable matter forming these bogs is principally

made up of the remains of mosses, heath plants and of forest residue. On
account of the moisture absorbing property of the sphagna in particular, these

bogs are like enormous sponges, retaining large quantities of water, which

furthermore favours the growth of this vegetation. Under favourable con-

ditions these bogs may attain considerable depth, especially in their central

parts, where the drainage is less and the growth of the moss more profuse.

In many instances these parts are on a higher level than the rest of the bog

and often from 15 to 50 feet or more in depth.

Low Bogs.—The vegetable matter forming these bogs is made up of

the remains of plants requiring more nourishment than the plants forming

the vegetation of a high bog. The principal vegetation on low bogs is grasses,

sedges, reeds and rushes. Low bogs chiefly occur in localities which are

occasionally or periodically flooded.

In a great number of cases the conditions under which a bog has been

formed have changed from time to time, resulting in different vegetation

and in peat of different qualities. Bogs of this nature are classified as mixed

bogs (Ubergangsmoore or Mishmoore.)

The different classes of peat are divided into two large groups*:— I, moss

peat, and II, grass peat, each of which is subdivided into smaller groups.

I. Moss Peat.

This group is subdivided into three smaller groups:

a. Sphagnum Peat.—The porous character of the sphagna and its com-

position, which practically consists of cellulose with only a small percentage

of albumen, makes the sphagnum peat very resistant to humification. It

contains a very small amount of inorganic substances, growing as it does on

ground and water containing little nourishment, and gives, therefore, when

burnt very little ash. Well humified, it has fairly good cohesion and produces

a good fuel, which, however, is comparatively fight and porous and under

unfavourable weather conditions requires longer time for drying than a fuel

made from a more compact peat. The weight per unit of volume is con-

* Lecture by J. Hallm^n, Markaryd, Sweden.
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Hidornhly itirn*(iMMl )>y an intrnnivp |miI|iIiik prririfiii, which n\mt iiiiprovifi the

flryirifc ronditionM, iw lnti*r cx|>luim*<l

Tho Hphii^ntirn m(iMi uikJ partially huiiiifiiMl HphaKnurii prat an* largely

\iHOi\ txH raw ii)at4*rialM in th«> 'ittfr ifl(ltl^(ry and havi* U^>n fir are uied

to Hornr I'Xtfnt for l\\v iiianui.K i ><• «if pa|xT, iMiildint;. Ii!!- - Mng and
insulation niat*'rial«, for nicdiral uhc and for llic manufai*tun- . ... ... .i.

b. liifpnum Peat.—The hypnuni moHM reryiircM lime af* '-"uni, there-

fore, on limy ground or when* the water rontaiiui lime, • vry to the

Hpha^niim the hypnuni han thick walled ccIIa without pores or apiral

cells and lacks the ^rcat moisture almorhin^ property of the former.

It humifies slowly, has hi^h content^f of anh, H-.'JO%, ver>' poor plaa-

ticity, and when dried and handled ^oeu very eaMly U) pieces. Only when
well humified and mixed with the remains of other plants, uith lower contenta

of iush, is it suitable for fuel manufacture.

The hypnum ho^s are rich in nitroj^en, lime and other nouridhment,

and arc. therefore, lus a rule well adapted for a^cultural purposes.

c. Forest Moss Peat.—This cIilss of peat is formed by mosses, heath

plants and the residue of forests. Trunks and roots of trees are generally

plentiful. I)ut with the exception of pine these remains are, as a rule, de-

cayeii, soft and ejisily pulped in a suitable peat ma<-hine.

The peat, on account of the preat variety of plants from which it is

fornuHJ. is e:i.sily humified, but j:enerally ha.*! little cohesion. This is improved

by a thorouirh mixini: and pulpinc: process. The content of ash is from

5*to8 7c

When well humified and properly treated it gives a good fuel of com-

paratively high fuel value. Part of the vegetation forming these bogs is

always made up of spagnum and on limy ground by hypnum, in which

latter case the peat contains a comparatively large amount of lime. It is

always rich in nitrogen, and under these conditions suitable for agricultural

purposes.

11.—Gr.\ss Pkat.

This group is sub-divided into three or more smaller groups:

a. Sea Peat.—This peat is principally formed by the remains of such

plants as phragmites, scirpus and equisetum, often mixed with the remains

of menyanthes, nymphaea, etc. It is easily humified, but always contains

fragments of roots not humified. Generally it is mixed with the remains

of fishes and birds and contains considerable amounts of nitrogen, lime

and other inorganic substances. The content of ash is from 8 to 109c-

When well humified, it is a soft plastic mass, from which a hea\y and

compact peat fuel is obtained.

b. Care.v Peat.—Peat of this class is formed by the remains of the large

variety of plants belonging to the Carex family, generally mixed with the

remains of mosses and other plants. The composition is ver}- variable. In
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some cases a heavy, dark and compact peat fuel may be obtained, but in

other cases the peat is porous, Ught and of Uttle cohesion. The content of

ash is also variable and depends on local conditions, such as floods, when silt

and sand are deposited, in which case the content of ash is very high. As

a rule these bogs are well suitable for agricultural purposes, but for fuel

manufacture only when the content of ash, which varies from 3 to 25%,
is low.

c. Eriophorum Peat.—Peat formed principally from the remains of this

plant is the best raw material for the manufacture of peat fuel. When well

humified, it gives a black, heavy and compact fuel, drying comparatively

rapid and containing a low percentage of ash, 0.75-4%.

Less humified peat of this kind has been used for the manufacture of

different fabrics, on account of its strong fibres, but neither the products

nor the economical results seem to have proven satisfactory.
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CHAni.lt II

COMPOSITION AND CALORIFIC VALUE OF PKAT

.\ (lr:iiiM'(i |H»:it Ik)^ Htill contaiii.^ liir^o (|iiJinmi*v- «»i war* • i.-i 1. ii.- .i ruU*,

only 10 to \f)'yo '»f <iry 1^"^ aul).Mtiincp. The riiw fx'nl i.n tlirr»i'«»r«.' air dried

and contnin.s iifter Huch dryin^^, if pro|)erly rondurte<l, frcnn 15 lo 25%
moisture. In many caAcs a hif^her content of moisture ia found, but if the

peat is to be used as a fuel for ordinary purposes the moisture should not

be allowed to exceed a limit of 25-.S0'',' , esi)e<ially if used for domestic pur-

poses.

The followin^ table* publi.shod by Prof. Khwon, of Stockholm, Sweden.

^ivt^s the avcrji^e composition of different kinds of fuel, together with the

mean calorilic value of the absolutely dry and a.sh free fuel and the averatre

percentage of moisture in its air dried state.

( Dinpoyiliou. ood.
1

Peat. Lignite. Sw»-«li-h

Coal.

hngusn
StMmCoaL

52.0 .=i8.0 G6.0 78.0 81.0
6.2 5.7 4.6 5.1 5.2
41.7 35.0 28.0 14.8

0.8
11.5
1.0

0.1 1.2 1.0 1..3 1.3
4900 5700 IMMK) 7500 8000
20 . 22.0

1

2:> 13.5 7.6

Carbon. . .

Hydrogen.
Oxycen. .

Sulphur . .

Nitrogen.
Caloriesf.

Moisture. .

The content of ash is variable and is considered low if less than 5%,
and high if more than 8% of an absolutely dry sample.

* Teknisk Tid.«^krift, 1896.

t 1 cal.=the heat required to raise the temperature of 1 kg. (2.2 Ibe.) of water 1*

Centigrade (l.S^'F.)
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The following scale* is used by the government engineers in Sweden
for comparison of the different qualities of absolutely dry peat :

—

Fuel value Very high

5600
10080

High

5300
9540

Average

5000
9000

Low Very low

4400
7920

Cal. per kg. about
B.T.U. per lb. about

4700
8460

Contents of ash

% about

low

2

average

5

comparatively high
high 1

8 1 11

very high

14

Absorbing property
% about

very high
1900

high
1600

average
1300

low
1000

very low
700

Analyses of Peat.

For common purposes the contents of ash, moisture, combustible or

organic substance and the calorific value of a peat fuel are the most impor-

tant determinations and in most cases sufficient. If the peat is used for

metallurgical purposes (peat coke) the contents of sulphur and phosphorus

are of importance, and in other cases the content of nitrogen should also be

ascertained.

The following table gives the chemical composition of the dry peat sub-

stance from bogs in different localities:

—

100 Parts ]Dry Peat Contains Moisture in

Ppflt from the air dripd

Carbon Hydrogen Nitrogen Oxygen Ash peat

Cappoge,t Ireland . . . 51.05 6.85 39.55 2.55 10.0
Kulbeggen, " 61.04 6.67 .30.46 1.83
Philipstown, " 58.69 6.97 1.45 32.88 1.99
Rammstein, Germany 62.15 6.29 1.66 27.20 2.70 16.7
Niedermoor, " 47.90 5.80 42.80 3.50 17.0
Bremen, " 57.84 5.85 0.95 32.76 2.60
Schopfloch, " 53.59 5.60 2.71 30.32 8.10 20.0
Grunewald, " 49.88 6.50 1.16 42.42 3.72
Haspelmoor, " 58.93 5.72 35.35 8.43 15.50
Kolbermoor, " 58.51 6.17 35.32 4.21 15.50
Holland 50.85 4.^64 30.25 14.25
Swederit 54.13 6.45 39.42 1.89

54.56
53.34

5.95
5.70

39.49
40.96

3.08
1.78

•

it 55.33 5.31 39.36 9.97
(t 57.14 5.95 36.91 7.10
(( 58.26 5.73 36.01 8.69

* Torftjanstemannens verksamhet, 1905.

t Hausding, Handbuch der Torfgewinnung.

t Svenska mosskulturforeningens tidskrift, May, 1905.
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The average composition of 57 samples was:

Moisture 27 . 17%
Ash 3.27''

Combustible substance 69 . 56 ''

The calorific value of the original samples (with its contents of moisture)

varied between 2,235-4,307 calories per kg., averaging 3,463 calories or

6,233 B.T.U. per lb.

The calorific value of the dried samples varied between 4,530-5,740,

averaging 5,266 calories per kg. or 9,478 B. T. U. per lb.

Peat Fuel
from

Denmark.*
Ash.

%

Sulphur.

%

Nitrogen.

%

Organic
Substance. Moisture.

% %
1

Calorific value
of sample u ith

its percentage
of moisture

calories.

Bjornkaer
Lvngen

4.1
8.0
10.8
4.4
0.84
8.10
5.00
1.40

0.31
0.30
1.80
0.63
trace

1

1

2
5
72

70.69
66.70
62.40
68.50
74.10
66.90
70.00
73.40

25.0 3730
3600

Korsor
Axelvold
Pindstrup
Okaer

3280 ,

3574
3330
3343

Sparkaer
Herning

3644
3582

The following table gives the composition of some Canadian peats

analysed by the Bureau of Mines, Toronto, and by the Geological Survey

Department, recalculated for comparison.

Peat from Moisture.

%
Ash.

%
Combustible Substance.

%

Welland
Perth

25.0

8.86

3.58
7.29
8.20
7.03
0.92
2.82
9.50

71.42
67.71

Brockville 66.80
Rondeau
Newington

67.97
74.08

Prince Edward Island 72.18
Ste. Therese 81.64

* From Mosebladet, July, 1907.
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CilAriKU III

MANUFACTURL OK AIR DRIED I'LAT FUEL.

riif intiiii proliliMii in xhv manufncture of peat fuel in, an has already been
stated, the* rt'inoval of the water in an erononiiral manner. A fully fiatiiifac-

torv solution of this prohlein Iwls not yet InM-n reached, an the rnethcxlji* no far

eniployeti on a larger scale dcpi'nd on weather rtinditionM for the dr>*infc of

the wet |)eat. Tlie sejuson during which a i)eat hog ran Ix; worked is, there-

fore, conjparatively short and varies from 9() to 115 days. This makcM the

labour question at letust in some localities a difficult one. Great improve-

ments have, however, l)een made in the methods used and new marhiner>'

and labour-saving appliances invented, which considerably decrease the

number of men reijuired, incre:u^e the production and deliver a peat fuel of

better ijuality. Tlie manufacture of |)eat fuel, where conditions are favourable,

is, therefore, even now an undertaking which, if proj>erly conducted, ^^ill

leave a rejisonable profit.

Numerous methods have been tried, involving the expenditure of large

amounts of numey, in attempts to remove the water l)y mechanical appliances

or other artificial means, but most of these methods have failed entirely or

proved unsatisfactory from an economical standpoint. Xo attempt will be

made to describe all the methods tried or those which from time to time have

been advertised as havinji solved the peat question; only those which at

present are used to any extent or are of special promise or interest will be

dealt with.

A drained and settled peat bog still contains from 85 toQC/c moisture,

and on account of the peculiar nature of peat in its natural state the contents

of moisture cannot even in strong presses under enormous pressure be brought

down to less than OU to 70^( , which has been demonstrated time and again.

The cost of this process with the methods so far used in Europe is pro-

hibitive, the production too small and the contents of moisture still left too

high to allow a final drying by artificial heat.

Air dried peat fuel contains, on an average, 25^c moisture; the peat

manufactured during the early part of the summer, when dr\-ing conditions

generally are more favourable, sometimes contains considerably less or from

159^ and upwards, and that manufactured later sometimes a little more.

This fuel as compared with coal is very bulk>- and, under ordinary- conditions,

does not stand hea\y transportation charges. The bog should, therefore,

be located comparatively close to a sufficient market. If, on the other hand.

* The wet carbonizing process invented by Dr. M. Ekenberg and later described, is

independent of weather conditions, but at present no commercial plant is in op>eration.
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a peat fuel with increased fuel value per volume could be economically manu-

factured, either by briquetting, carbonizing and briquetting, coking, or as a

powder, a fuel would be obtained which in many instances could favourably

compete with coal.

Another way of utilizing the peat bogs on a larger scale is for the develop-

ment of electric energy. The power plants should then be located at the

bogs, when the bulkiness of the air dried peat fuel is of less consequence.

The methods at present employed on a large scale for the manufacture

of air dried peat fuel are:

1. Cut peat, when the peat is cut out of the bog by hand or machinery

and afterwards air dried, without undergoing any mechanical treat-

ment.

2. Machine peat, when the raw peat after being dug out of the bog

generally by hand is first subjected to mechanical treatment and

afterwards air dried. The methods used for manufacturing machine

peat are, as a rule, divided into two classes:

(a) when additional water is added to the peat mass in such quantities

that the resulting peat porridge can be run out into moulds.

(b) when the peat mass is treated without additional water and has such

consistence that it can be formed into desired shape without moulds.

This latter class is properly termed machine formed peat, but is

often called pressed peat.

General Requirements for a Successful Peat Fuel Manufacture.

The first condition for a successful undertaking is a suitable peat bog, as

free as possible from roots, trunks and stumps of trees, which interfere with

continuous working. The peat should be well humified and have a low con-

tent of ash. A depth of 6 to 12 feet or more is desirable, especially when a

large output is desired and machinery employed, otherwise a considerable

area requires to be worked, which necessitates frequent movings of the ma-

chinery and transportation arrangements, entailing loss of time and increased

cost.

A wet bog free from roots and trees can sometimes be cheaply worked

by the employment of suitable machinery for digging the peat out of the bog,

but as a rule a drained bog is more easily worked. Whenever roots and trees

are plentiful the mechanical excavator is not suitable and such bogs require

sufficient drainage. Good drainage facilities are, therefore, favourable.

In many cases it is not necessary to drain a bog to the bottom, but the

surface must be well drained, in order that as solid ground as possible may be

obtained for the workmen and animals to walk on, and the laying of tracks

facilitated. Occasionally the water in a bog is dammed up during the winter

in order to protect the peat from frost. Peat which has been frozen hard

generally loses its cohesive properties and easily crumbles to pieces, making

it less suitable for the manufacture of peat fuel. The bog should be carefully
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IpvoIIimI, whorohy ii utmn i« iiirilitiiti'«| tupl n \^'\u-t "liaiM**!

ol>(juiir(l. Any rca- « niiiouiit M|M*tit on liti* iinutiiin' utui U-x-mii^; mi

llu« Imi^j in, tlirrrfon*, K^^ncrtilly w««ll n\K*ui and payii in Un- lon^ run.

The (Irainn^r of the Im>|? «h(MiM |>c djinf at \^tmi nnv yrnr prrvi.. i- •.. the

Ix'^innin^ of tnnnufiirtnrin^ o|MTiiti >nf(, in order to f^ivr t},i- )»ok tniM- '" <*?'«•

down. £x{MTion('C Uun nhown that when a newly •. 2 \hp^ <

IHJHt of pood ({uahty j^iven |)er ruble yard about '2iH) Wtn. of air dri' i j-* it -a.'u

•jr)' ,'^nioiHturc, the same hop after one year givc« 250 \\m. and after two yearn

>(M) ||)s. or more |H'r cubic yard.

Tre<'s preventing; the free acc-esH of air and wind nhould l*e removed, m
the efTect of the wind on the drj'inp of jH^at iw of more impfirtance than that

of th(> sun.

The niachinerv and methods emphived rnuHt l>e Huitable for th'* ' -"

The bop* differ ijreatly jls well its the hx-al conditions and a nuu'hine or i; • . .

whirh works satisfactorily in one bop may Ije found very uniiatisfa/'tory in

another. A thorough investipati(m of the bog and the advice of a competent

person is therefore desiral)le l>efore ojjerations are started. A capable super-

intendent or foreman, trained workmen and suitable machiner>' and transpor-

tation faciHties are of ^reat imi)ortance if the work is to proceed satisfactorily.

Cienerally it is preferal)le to work by contracts, paying the men a fixed sum
per 1 .000 pieces of peat or per cubic unit of raw i)eat diip out of the boe.

Preliminary Work.

The first work to ))e undertaken after a bog in a suitable locality has

been found is the investigation and sampling of same. The area is divided

into squares with sides of 150-300 feet, and at each corner of these squares

samples are taken from different depths. The instrument used for this pur-

pose should be of such construction that samples can be taken from any

desired depth without being mixed with material from any other depths.

If the samples from the same depths are of uniform character they can be

mixed together and a general sample made, but if they differ materially in

composition or appearance separate analyses should be made. The content

of ash generally increases with depth and in order to avoid the production of a

fuel with high content of ash the composition of the different layers should

be thoroughly investigatetl. The degree of humification as well as the cohe-

sive properties of the peat should also be ascertained.

After the levels have been taken, profiles can b.e made showing the differ-

ent layers of the peat and a proper plan for working the bog should then be

made out. The next work, if the bog has proved to be suitable, is the drain-

age of same. The main drain is first dug and afterwards a ditch around the

mai'gin of the bog in order to drain away the surface water from the surround-

ing ground. Next in order comes the levelling and drainage of the dri'ing

field, which, as a rule, is the surface of the bog nearest the working trenches.
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Good transportation arrangements are of great importance. A perma-

nent track or aerial tramway is generally used from the bog to the store

houses or loading station and on the bog itself light portable tracks are used.

Pumping Machinery.

A bog not sufficiently drained by ditches can in most cases easily be kept

dry by pumping and where a thorough drainage would require the expenditure

of a large amount of money it is probable that pumping will be cheaper.

The height to which the water requires to be raised is generally small, per-

mitting the use of very simple pumping machinery.

The pump mostly used is the water-screw shown in Fig. 1 . This appara-

tus is of simple construction, has a high efficiency and is very suitable in bogs

where the water, as a rule, is full of dirt, pieces of wood or other substances,

Fig. I —Closed Water-screw.

which in other pumps would cause stoppages and repairs. The water-screw

consists of a cylinder or half cylinder in which a screw rotates. An open

screw can be used at an inclination up to about 30°, and a closed one up to

45°. In the former case it should make 70-80 revolutions per minute, and

in the latter 40-50. The pitch is, as a rule, made the same as the outer

diameter of the screw.

If only a small amount of water needs to be pumped, the water-screw is

operated by hand, otherwise some mechanical arrangement is used. In

many cases a windmill is quite suitable.

The following tables* give the approximate pumping capacities and

power required for different water-screws.

* Hausding Handbuch der Torfgewinnung.



22

Cumro Watkii-»S<ickw

liuii«i«« f|ii%rn«<i«*r

No. of Cni ;<»r riiiti

II f««cl

1 14 4-15.2 10 42
•» 15 2-16.0 W 48
A in 0-17.2 .Jl 78
4 17.2 IH.O 38.84
/> 1H.0-1H.4 40.01
s 19 rt-2 1.2 08.16
10 . 21.G— '22.4 8:« :«
la

.

•22.8-^24.0 104 10
1.*; 26.a-'27.2 111 24

Power rv«|uirr«J |ier

1 foot lifting hrtght

b p

06
08
10
12
13
18
'23

0.30
0.40

Oi»K.\ VVatkr-8<'REW.

No.
Inside diam. of Capacity per min. Power required per
half cylinder. at 50 ifvolutionfl. 1 foot lifting height

inclies. cubic feet. h.p.

20.4—24.0 HX . 27 0.30
22.0—25.6 1 Jii .Vi 0.42
'2r)Ay—'2H.O l'.M>.(i7 0.54
28.0—-29.6 225.98 0.60
29.(>—;n.G 282.48 0.80
:n.6—34.0 335.44 0.90
34.0—35.2 388.41 1.06

Contrifuiral punip.<; ami pulsometers are occasionally used.

Methods of M.wvfacture.

1. rUT PEAT.

The peat is cut out of the bo^ in brick-shaped blocks, which later are air

dried. With the exception of the tools or machinery' used for cutting the

peat out of the bog, no mechanical arrangements are required.

The cut peat is, as a rule, porous,* exceedingly bulky- and more dependent

on favourable weather conditions for drying than machine peat (see page 33).

* The chief engineer of the firm R. Dolberg. in Rostock. Germany, made comparative
tests with cut peat and machine peat from the same bog. The machine peat was made by
a Dolberg machine. The raw peat contained in both cases So^c ^md the air-dried jjeat

20 % moisture. A piece of the dimensions 200 x 100 x 100 mm. = 2 liters of the raw
{)eat weighing 2 ks:. contracted when dried to the dimensions 135 x 63 x 63 mm. = 0.535
iters, i.e., respectnely 67.5. 63.0 and 63.0^ of the original dimensions, or to 26.7% of

the volume. Its weight with '20*^ moisture was 0..37o kg.=18.o*~^ of the original weight.
A piece of the machined peat of the same original dimensions contracted when dried

to the dimensions 130 x 53 x 53 mm.=0.365 Uters, i.e., to resp>ectively 65. 53 and 53%
of the original dimensions, or to IS. 3*5^ of the volume. Its weight with 20*^ moisture
was 0.375 kg. = 1S.5<^ of the original weight. The specific weight of the cut peat was
0.7, and that of the machine peat 1.02S.
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It is, therefore, gradually being displaced by machine peat, except when
used as a raw material for the peat briquetting industry, where cut peat is

preferable on account of its porous nature.*

Cut Peat Dug by Hand.

This is the oldest and simplest manner of manufacture and has

been used for centuries. It is still used to a great extent both

in Ireland and on the Continent, especially by country people digging

their own fuel supply or operating on a small scale. This method can be

employed in every drained bog, irrespective of its depth or area; the degree

of humification and the occurrences of roots and stumps, however, affect the

cost of production.

The work is carried out in the following manner: The bog is first

thoroughly drained; afterwards the drying field is levelled and drained by

small ditches about one foot wide and 30 to 60 feet apart, as shown in Fig. 2.

Fig. 2—Method of Drainag-e.

The surface of the bog is divided into squares, each of which generally is

worked by tw^o men, one man cutting the peat and placing it on the edge of

the working trench, and the other loading it' by hand or with a pitch fork

on a wheel barrow or truck and transporting and laying it out on the drying

field. In certain localities where lumber is fairly cheap special drying sheds

or racks are sometimes used. (See pages 31-33). The area of the drjang

* In Canada other methods have been used to procure raw material for briquette
manufacture. See Bulletin No. 5—"Peat fuel and its manufacture," of the Bureau of

Mines, Ont. (Department of Lands and Mines, Toronto.)



lii^ltl mIiouM. if |HMMi))l(5, \h3 ho large that it noedf to be uaed only onc6 during
the M'tiKon, in urdrr to give tho fwat Hufficicnt time to dry. The width re-

quiriMl in thrn uhoul five {^H'l for each cnjfM-Mrction of tho working trench,

otw foot ill (Irpth and hrftidth.

The work of diKKi^K the |)eat should coriirnc*nrc on aoon M the froet

hiiM Huffiricntly left the ground, in order to take advantage of the epring and
early Hummur, during which time woather ronditionn arc, an a rule, more
fiivouruhU* for the drying pr(>r<»j« than lat^r in the NcaAon

The tooJH uMcd are a little difT«»ront in difTerent localities, but are gen-
rrfilly of siniple ron.stniction.

riu» following di'scriptionH of the niethcMlw and tor)l« uned arc chiefly

obtaincMl from the report of MeH,srH. Lar.-'on and Wallgrcn »<• tlu' Swedish
Governinoiit.

SjHirkacr, Denmark.—The method u.sed at »Si)arkaer in the one generally

employed. The peat is cut out of the hog in brick-shaped pieces, an fihown

ill Fi^. M. The* vertical cut (a) is made with the knife-Hha|)ed Hpade, Fig. 4;

f^a.3 Ftg. 4 Ft 7 S. FtQ. G.

Method of Cutting^ Peat and Tools used at Sparkacr, Denmark.

the vertical cut (b) ^vith a lariier spade. Fig. 5; and the horizontal cuts (c)

with a smaller spade, Fig. 6. Three peat bricks are cut and lifted up together

and placed on the edge of the trench, or on the bottom if the worked out

part of the bog is used for drying field. The bricks are laid out on the dr}-ing

field and left until they are partly dried, when they are turned on edge, as

shown in Fig. 7. They are later piled in cone-shaped heaps, see Figs. 8 and 9,

and left until sufficiently dry or with 15-30 ^ moisture. The dimensions of

the bricks in wet condition were about 10 x 6 x 3 inches. The labour cost

per 1,000 pieces for digging, transportation to dr}-ing field and lading out

for drying is 27 cents, and for turning and piling about 5 cents. The latter

work is done by women and children. One air-dried peat brick weighed on
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an average 0.8 lbs., making the cost of production of such peat 80 cents

per ton of 2,000 lbs. Better humified and heavier peat is relatively cheaper,

Peat Bricks turned, raised and piled in heaps for drying-, Sparkaer, Denmark.

as the men are generally paid for the number of the peat bricks produced,

irrespective of their weight.

Moselund, Denmark.—The methods and tools used at this place were

similar to those used at Sparkaer. The dimensions of the peat bricks in wet

conditions were 9.2x6.4x3.2 inches and the average weight when air-dried

about 1 lb. The men were paid 20 cents per 1,000 pieces laid out for drying

Peat Bricks raised and stacked at Moselund, Denmark.

and for turning and piling in heaps 6 . 5 cents, making the cost of production

per ton 53 cents. When partly dried, the bricks were raised as sliown in

Fig. 10 and afterwards stacked as shown in Fig. 11.

Triangel, Braunschweig, Germany.—The method used for digging the

peat is shown in Fig 12. The vertical cuts (a) and (b) are made with the

ai_ ^f •-
•

^''' •->->- ^--

Method of Culling Peat and Tools used at Triangel, Germany.
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Mpiul(^H)wi{MMi knife, Fi^. \'A, and the horizontnl rtitJi (c) and (d) with tba

H|m(l«% la' 1 t Four hrirkit, 1-4, were hftinl toKcthfr, plm-csl on the tdfc^

of tho trrnch and tratiMportiMl w uhuaI to tho dn'iriK fu'M. The (hinrriitionji

in wet condition were 12 4 x (\ 4 x 4 inrhcn The priro prijd (>er l,(UH) [leat

hrirkM for diKKitiK nnd luvin^ out for dr>'ifiK wom 2!} renlM and for the dr>'inf(

work 12 contH, nuikiii^ tho cont of produrtion {dniut />() centu per ton. with

t li('S4> pri(*(>M u Kooti worknum made about $110 |>er day.

Ilnspilmnor, Havana, Grrmamj. The rnethrKl employed for dif^jriri^; tht*

|M'.'it i.s sliown in Fi^. 15. Two |)cat l)rirk« are cut out and lifted to>i«'ther

with the name spade, Fijr. 10. The coniiiHtency of the j)eat wan such that

FiQ 15.

L

^

L

MelbocI of (.'uiiinjij Peat and Tools used al Has|H*lmoor, Germany.

the bricks could at once be piled, as .shown in Fig. 17: later these piles were

replied with the upper bricks now placed underneath. When sufficiently

dry the bricks were stored in sheds or stacked as shown in Fitr. 18. The

Fq. n
-:

;

.;
• m

Fio. 16

Peat piled in heaps for drying^ and stacked at Haspelmoor, Germany.

dimensions in wet condition were 14 x 4 x 3.2 inches. The price paid per

1 ,000 bricks for digging and laying out for dr^'ing was 20 cents.

Rauhling, Bavaria, Germany.—The method used for digging the peat is

shown in Fig. 19. The vertical cut (a) is first made with the knife-shaped

spade. Fig. 20, and afterwai'ds the vertical cut (b) and horizontal cut (c)
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with the long knife, Fig. 21, for one brick at a time. ,The dimensions in

wet condition were 18 x 5.6 x 4.8 inches. The price paid per ton air-dried

peat was 77 cents for digging and laying out and 44 cents for drying, making

FiQ. 19.

% ZO.

^y.r/.

c—zc^ D

Method of cutting^ Peat and Tools used at Raubling^, Germany.

a total of $1.21. The wet peat bricks were at once piled up as shown in

Fig. 22, with 24 bricks in each pile, and afterwards replied around a pole

stuck in the ground, with 48 bricks in each pile. After some ten weeks they

were stacked as shown in Figs. 18 and 23. The market price at Raubling

station, about 3 miles from the bog, was $2 . 32 per ton.

%. 21.

s Piq.l2>.

Peat piled in heaps for drying- and stacked at Raubling, Germany.

Bernau, Bavaria, Germany.—The method used for digging the peat, as

well as the tools employed, and the drying and stacking were done in a manner

similar to that employed at Raubling. The production per man and day

was 13.3 cubic yards of raw peat, which is equivalent to 4 cubic yards of

air-dried peat containing 30% moisture. The price paid per cubic yard

air-dried peat was 22 cents, making the cost of production per ton $1 . 18, as

the weight per cubic yard was about 370 lbs.
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Fritrnharh,^ linvttria, f/rrvuui-f The rtmt nf t
—

' -tion lit FHlenhairh

is $1 •!() |K*r ton mr-dried |K*fit iind with ctml of drnii. .^ ..:.d general ex|ii*iuiet

inrludiMl, $1.7fi. Tho market priri* for lotn of 10 toim loaded on cam at

Aihlin^, n mile or two from the Uo^, in $2 2«5 to $2 . 40 per ton.

OUituburg, Gmnany.— In thiM province the rmit of production avera|^

05 centH ))er ton nir-dried |)eat, and with general cxiMrnjiea included 87 ^^ntt.

The market price is |1.2(>-$l./>0 \h'T ton loaded on the IxiatN uaecl in thia

p.'irt (»f (lermaiiy, which in well travcrned by numerouJ! canala.

f'9 24.

Method of cutting Peat .ind Tool used in Ruhhuu

Russid.—The tools used in Kus^sia are similar to those shown in Fi^s, 4-6,

13, 14. 20, 21. In certain localities the method and tool shown in Fig.

24 is also used. The vertical cuts (a) are first made with a large spade and

afterwards one brick at a time cut out and lifted with the tool shown. The
cost of production in Kusvsia is on an average 80 cents per ton air-dried

I^eat

.

Cut Pe.\t dug hy Machinery.

Peat cuttinir machines are generally used in undrained hogs which are

comparatively free from roots, trunks and stumps of trees, and in drained

bogs when a larger production is aimed at. In this latter case the bogs must

also be free from roots, trunks and stumps, which, if they occur in large

numbers, seriously interfere with the working of these machines.

Cutting machines are also used in combination with the mixing and pulp-

ing machines used for the manufacture of machine peat, in which case they

are preferably operated by a motor of some kind. A description of such a

plant is given on page 72.

Wlien used for the manufacture of cut peat, the peat block cut out by the

machine is, by means of a hand-spade, divided into bricks of suitable size,

which afterwards are air-dried, as previously described.

The cutting machines mostly used in Germany are made by the firm

R. Dolberg in Rostock. Other manufacturers are: A. Heinen in Varel;

Bai'tsch vt Mitschke in Jasenitz; C. Weitzmann. in Greifenhagen : W. A.

Brosowsky in Jasenitz, and Jaehne & Sohn in Landsberg. The machines

are all of similar construction and the description of one of them is sufl5cient.

* Hausding. Handbuch der Torfgewinnung.
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The construction of R. Dolberg's cutting machine is shown in Figs. 25-26.

The cutting tool is made of three vertical plates with sharp edges. This tool

is pressed down by means of a rack and pinion into the bog to the desired

depth, when a cylindrical plate, see Fig. 26, operated by a lever arrangement,

cuts'^^off the peatblock and holds it in place while it is lifted to the surface.

The guide for the rack with pinion and turning wheel is securely mounted on

Fig-. 26.

^^tiiijn»r,t'*Siii|i».;plWB;w'

R. Dolberg^'s Cutting- Machine.

a triangular stand, provided with wheels which can roll on boards laid out

on the bogs, when it is desired to move the machine. The guide is movable

on a frame, so that a fairly wide trench can be cut out.

Two men are required to attend each machine, one man operates the

cutting tool, and the other cuts the peat block brought up into suitable pieces

and loads these on wheelbarrows or trucks, which are generally transported

by a third man to the drying field.

A small cutting machine made by the same firn], which is pressed down
and lifted up by hand, is shown in Fig. 27 together with the spade used for
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dividing llu« {kmiI block inin •^nmllcr pifxrcs. Thiw ji|.pariii«j,i i- jT.iMy iiiied

in ^IihIIow, undraiiKMl hogn, wtirn onlv h xrnrill |*r(Hliiftioti ui :• ri i

Fic;. J7 — K. Polberjf's siiiitll Cuitin)^ Machine.

Tlie prices and weights of these machines* and the depths to which

they can work are given in the following table:

—

Approximate
weight.

lbs.

Price,

marks.
Price.

S

Cutting machine for 2 meters =6.6 feet deep 1408 565 135.60
< 1 2.5 ' • = 8.3 1419 578 138.75
«t

3 • = 9.9 1430 590 141.60
<( 3.5 '

' =11.5 1452 605 145.20
<< 4 ' =13.2 1463 6'20 148.80
(< 4.5 '

' =14.8 1496 638 153.12
ti 5 • =16.5 1518 655 157.20
<< 5.5 * ' =18.1 1650 700 168.00
<<

6 ' =19.8 ....

(>.5

t

' =21 .

4

• =23.1

Each machine is supplied with a key and a cutting spade.

The small machine shown in Fig. 27 weighs about 44 lbs. and costs 50

marks=$12.00.

The peat briquetting plant f at Ostrach has 20 of Dolberg's cutting

* At R. Dolberg's plant in Rostock. Germany.
t Report by Messrs. Larson «&: Wallgren.
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machines at work during the season. The bog is undrained and has a depth

of 10 to 13 feet. Each machine is attended to by three men and produced

per day, on an average, 12,000 peat bricks of dimensions 9.2x4x4 inches.

The horizontal cross-section of the peat blocks, cut out by the machine, is

12 X 9.2, inches and by moving the guide on the frame the bog is worked out

in trenches 4 feet in width. The peat bricks are used at Ostrach as raw mate-

rial for the manufacture of briquettes and are only partially air-dried. They

still contain 55-60% moisture when brought to the briquetting plant. The

price paid per 1,000 pieces weighing, with 55-60% moisture, approximately

2,200 lbs. was for cutting and laying out for drying 19-22 cents, depending

on the distance to the drying field, and for drying (including stacking) 12

cents. Calculated on a basis of air-dried peat with 30% moisture, the cost

per ton for cutting and laying out for drying is 32 cents and for drying 19

cents, total 51 cents per ton.

A cutting machine somewhat different from the Dolberg machine is con-

structed by Mr. N. Van Breemen of Haarlem, Holland. This machine is

used only in undrained bogs and worked in connection with other machinery

for mechanical treatment of the peat. A description of such a plant is given

on pages 55-56.

Special Drying Arrangements.

Cut peat in rainy weather, on account of its porous nature, becomes

saturated with water and when this occurs the drying must again start from

the beginning. In order to be less dependent on weather conditions for the

drying process, special drying sheds or racks are sometimes used, especially

in localities where the necessary lumber is cheap. This naturally involves

an extra expenditure of money, but in addition to independence of weather

conditions other advantages are also gained. The peat dries more quickly

and thoroughly, the drying season is lengthened, and the work of turning

and piling the peat bricks, otherwise necessary, is avoided. The time re-

quired for drying in this manner varies considerably, but on an average it

takes from 4 to 6 weeks. Each drying shed or rack is, therefore, used several

times during the season.

In Figs. 28-31 different constructions of such drying sheds and racks are

shown. The shed shown in Fig. 31, constructed by A. Anrep, is one of the

most practical. The peat bricks, which are laid on pallets, are easily turned

over on to the next pallet with their lower side uppermost, without impairing

the shape of the bricks and the drying thereby hastened. During the season,

4 to 5 dryings can be made in such a shed.

The weight of one cubic yard cut peat, determined by the Swedish Peat

Society, varies between 288-396 lbs., depending on the quality of the peat.

As fuel for industrial purposes cut peat is less suitable on account of its bulki-

ness and porous nature. Theoretically a ton of cut peat should have the same

heating effect as a ton of machine peat with the same content of moisture,

but cut peat easily crumbles to pieces and a great amount of fines falls un-

burnt through the grates.
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Fig. 29— Drying Shed.

Fig. 30— Drying Shed.
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Fig 31—Anrep's Drying Shed.

II. MACHINE PEAT.

The bulkiness of the cut peat, its comparatively small fuel value per

unit of volume, its dependence on favourable weather conditions for drying

and the ease with which it crumbles to pieces, are objectionable qualities

which are overcome, at least to a great extent, by mechanical treatment. By
the mechanical treatment the raw peat from the different layers of the bog is

more or less thoroughly mixed and pulped, depending on the methods and

machinery used. The more thorough these processes are carried out, the

more solid is the fuel obtained and the better its quality. By pulping the

peat, the cell walls are broken up and the moisture contained more easily

evaporated. Thoroughly pulped peat is comparatively compact and the

hollow spaces which it contains are very small. When such peat is exposed

to the air the surface dries comparatively quickly and a kind of skin is formed.

The pores in this skin close during rainy and damp weather, through the swell-

ing up of the peat, preventing the moisture from entering the interior. In dry

weather the pores open up again and the drying continues at practically the

same content of moisture which the piece had before the rain, contrary to

the cut peat, which easily becomes saturated with moisture.

The methods used for the manufacture of machine peat differ consider-

ably and depend on the nature of the peat and on local conditions. The

principal difference is, that in some methods, which otherwise may differ in

details and machinery used, the peat is mixed with additional water and

the product obtained afterwards moulded into the desired shape or otherwise

treated.*

In other methods, which also may differ in details and machinery used,

the peat is treated without additional waterf and leaves the machine in one

or more continuous bands of rectangular cross-sections, and with such consis-

tency that no special moulds are required. This peat is called machine-

formed peat, pressed peat, or in many cases only machine peat.

* This kind of peat is called in Germany "Schlammtorf," and in Sweden, Norway
and Denmark "Alttorf."

t In some cases a small amount of water is added.
3
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I MacIIINK PkaT MANUrACTUIlKD WITH ADDITIONAL WaTCK.

(a) Mttnujacturrd without thr aid oj marhinrry. In MJtnt localitiai, when
only a Hiiiull ({uiintity in (lf*Hirc<l or no capital uvailuhle, the |M»at i» treated

without any HfNTial nuu'hinrry cither hy nianiial Inhour or with horMS.

In the former cum; the work '\h carried out in the foHowinK manner: One
man d'l^H the \xn\i out of the ho^ and trampli*^ it with the ad<lition of water

nil the hot torn of the trench to a thick porridge, which he later Hhovebi into

a bin, from which another man loads it into a whcelharrow and traniffn^rtii it

to the drying (i(*ld, where it in dum|M*d into moulds.

In the latter ciu^e a rcctan^^ular trough made out of Iwardif in erected

about 3J feet Inflow the surface of the bog. The i>eat in the neif(hl>ourhood is

thrown down into this trough and water added. A horse ridden by a man or

boy traniple.s and mixes the i)eat, which, when ready, ii* loaded into a cart

and drawn by the horse to the drying field.

(b). Miuntjiirturcd with the aid of machinery.—The machine mostly u.s^mI

consists of a vertical cylinder or a horizontal half cylinder, in which a shaft

provided with knives placed in the form of a screw thread rotates. The
raw |)eat, together with water, is fed in at one end. By means of the ro-

iatin«: knives the |)eat is more or less thoroughly mixed and pulped and

moved towards the other end of the cylinder, where it leaves the machine as

a homogeneous porridge. This peat porridge is at smaller plants shovelled

direct into wheelbarrc^ws or trucks and brought to the dr>'ing field. At larger

plants it is first brt)Ught by means of elevators or conveying apparatus of

some kind to a large bin, from which it is conveniently tapped as rerpiire^l

into dumping cars and brought to the dr}'ing field.

The work of manufacturing machine peat is properly di\ided into four

different processes, which are as follows:

1. Digging the raw peat out of the bog and transporting it to the plant.

2. The mechanical treatment of the peat.

3. Transportation to the drying field and laying out for dr>'ing.

4. Drying work.

The power required for the operation of the machiner>* used for treating

the peat is furnished at smaller plants by animal power, and at larger plants

by mechanical motors, usually a locomobile, but gasoline and electric motors

are also used.

Arrangements at S.maller Plants.

The general arrangements at such plants are shown in Fig. 32 and

Ph\te 1. The raw peat is dug from the trench (a) and thrown into a bin (b)

placed at the side of the pulping machine (c). From the bin it is fed into

the machine with additional water supplied by the pump (e). Some-

times the bin (b) is omitted and the peat dug out thrown directly into the

machine. The pulped peat runs into a bin (d), from which it is loaded into



Plate 1.

M

Siiiall Peat Plant at Markaryd, Sweden.

Plate 2.

Working;- Trench at Okaer, Denmark.
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Fig. 32—General arrangements at a small Peat Plant.

wheelbarrows or cars and transported to the drying field. The surface of

the bog is generally too soft to allow a horse to walk comfortably; boards

are therefore laid down as shown in the figure. The shaft is brought to rotate

by means of a simple bevel gear in the same manner as a threshing machine,

and the pump (e) is brought into operation at the same time by a crank

placed at the further end of the shaft.

These small plants are either placed on the bog and moved at the rate

the bog is worked out, in order to reduce the transportation of the raw material

to a minimum, or else placed convenient to the drying field, when the raw

peat has to be transported to the plant. In this latter case the pulped peat

mass is generally first conveyed to a bin, from which it can be conveniently

tapped into dumping cars or carts.

The pulped peat is dumped on the drying field into large moulds, see

Fig. 33, divided into rectangular sections of desired dimensions. By means

Fig. 33—Peat Mould.

of wooden scrapers the peat mass is levelled and made to fill up the mould,

any excess being scraped into the next mould. After a few minutes, generally

10 to 12, the excess of water added has run away, and the peat bricks are

sufficiently solid to allow the removal of the mould. The legs (b) at the back

of the mould are of such length that the shape of the peat bricks is not im-



m
piiircil wli(*n t)io rnouUl in lift4*iJ up in front ntui drnwn forward. \\ iicti

MuMicicntly ilry, tho |M*iit hrirkjt an^ turned and latrr piled in heapa, an nhown
in Fi^H. H and \), Htnrkfd or Httirod tm prvvioufily dmcribed.

With 4 to (\ uwn and om* liorM^* a prtMluction correspondinK io 5-H tona

uir-ilriiMl jM'at jkt day ran \>o olitainf<l.

'I'lii.s method in the one Ih'mI adap'"' »'•• a Mrnnll pnnlurtion. 'P • •• »-

<*hinrry i'mph»yiMl in MinipU* and inexj nri«l the fii'at ftirl | 1

fairly well pul|)ed and mixed.

ARRAMiKMKNTH AT LaRGER PlaNTH.

The general arraii;;<iiniii>, MH-ihod.s of workiii;; aii<i iiiminnvry employed
at such plants jjiffer mnsiderahly in different l<K*aIitieM, and in order to

illustrate better these <lifTerent arrangements, individual de^rri|)tionx of Home
of the more important plants are ^iven.

SjKirk'arr, Denmark.—The i)eat bogs at Sparkaer have been worked for

many years, and at present nine different i)eat plant.s are in operation. The
season during 11)07 wjis exceedingly wet and unfavourable, but, neverthe-

less, 14,(115* tons of peat fuel were produced.

The different plants at Sparkaer are all of similar con.^irucuon, hui of

(liffenMit ( a|)a('ities. The methods u.sed for digging, transportation and

drying are also identical. The plants and methods used at Sparkaer are

uniler the prevailing local conditions ver\' practical, and their introduction

is largely due to Mr. M. Kahbek.

The Okaer Plant.—This is the largest plant and was built in 1884, since

which time it hiis been in continuous operation. The plant was built on solid

ground close to the margin of the original bog, which, however, since that time

has been worked out to a considerable extent. Level, sandy plains, free from

trees or other obstacles to the wind and in the immediate vicinity of the plant,

are u.sed for drying fields. The drying conditions are, therefore, exceedingly

favourable, which largely accounts for the success of these plants. During

1007 the production from the Okaer plant was 3,850 tons peat fuel. The
capacity of the plant is about double this amount, but at present it is not

worked to its full capacity.

Figure 34 shows the general lay out of the plant.

1. Digging and transportation of the raw peat.—The bog is sufl5ciently

drained, contains well humified peat and is free from roots, trunks and

stumps of trees. The upper layer to a depth of some four inches is thrown

into the previous working trench, which at the rate the bog is worked out

is brought under cultivation. At present the bog is worked to a depth of

8-9 feet.

The bog is connected with the stationary plant by a railway, which is

gradually increasing in length. Close to the part of the bog which, at the

* Mosebladet, Sept., 1907



Plate 3.

Car tor Traiisporl of Raw i*eat, Okaer, Denmark.

Plate 4.

Peat Plant at Okaer, Deninaik.





Plate 5.

Dumping" Cars for Pulped Peat, Okaer, Denmark,

Plate 6.

^ •'

,*.. , •

Peat Heaps at Okaer. Denmark.
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time is being worked, a side track (see also Plate 2) is laid down, so that the

bog is attacked from two tracks about 25 feet apart. From each track a

trench 25 feet wide is worked out. The rails are laid on old railway ties,

which are placed close together on the bog and a little above the water level,

II

Fig. 34—Sketch plan of the Peat Plant at Okaer, Denmark.

in order to enable the horses, which are used for the transportation of the

raw peat to the plant, to walk comfortably. The peat is dug out with the

spades shown in Fig. 35 and loaded on wooden cars (see Plate 3), which can

be tilted either to right or left and hold about 4 cubic yards of raw peat.

Each car is hauled by one horse between the bog and the plant and is attended



Flo. 35—Spadm uwrd «t Oluirr

to i>y a )>u\ . For di^gin^ the (x^ut and loading it on the care nix men are

cmployod, and for the tranHportatiun, two horeefl attended by two boys. One
extra man cleared 4iway the Hurface layer and attended to the road Ijeda.

2. Mechanical treatment of the peat.—The mixing and pulping of the raw

|)eat is (lone in a 2.5 feet long and about 2 feet wide and deep box, sec Fig. 36,

in which the shaft supplied with the usual knives rotates at a speed of about 50

revolutions per minute. The necessary water is supplied by a small centrifugal

pump to a tank, from which it is hroutrht to the different parts of the machine

aiui regulated by the man attending to the feeding. This man also attend** to

the tilting of tlie cars loaded with the raw j^eat. A great part of the load falls,

when the car is tilted, directly into the machine, but that which is left has to be

raked or shovelled into it. Tracks are laid on both sides of the machine (see

Plate 4) so that when one car is emptied a full car is brought up on the other

side and the empty one hauled back to the bog. The pulped peat, which has

the consistency of porridge, runs from the machine to an elevator which

conveys it to the loading 'nin (see Plate 4), placed at such a height above the

grounil that it can conveniently l^e tapped into cars. The elevator consists

of a wooden trough provided at each end with a shaft supplied with two

sprocket wheels aiul chains. The chains are provided with pallets which

run against the l)ottom of the trough and scrape the peat porridge along.

The upper shaft is also provided with a pulley, which is operated by a belt

from the engine. The power required is furnished by a 20-h.p. steam engine

attendeil by one man.

3. Tran.«^portation to the drying field and laying out for drying.—The

peat porridge is loaded into steel dumping cars (see Plate 5), holding about

§ cubic yards. The bin is provided with holes in the bottom at suitable

distances apart, which are opened or closed by a simple lever arrangement,

permitting a very rapid loading of the cars. The time required to load 12

cars, transport them to the drying field on an average i mile distant, unload

and transport them back to the bin occupies only 10-P2 minutes.

A permanent track is laid from the bin through the centre of the drj-ing

field, dividing it into two parts. The peat is first laid out on one side of this

track by means of a portable track some SOO feet in length, and when the

whole area is covered this track is moved over on the other side and the

work continued. As a rule, the peat has ample time to drj* before the same
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lirM Im iKHvlod uKiiiii. Tin* portiihU* truck U fimdc* in ntH-ilonn, which are

t'liKiiy (liHroniiccUMl, inovc<l iind iiKiiin put in plarc by tho men att^'ridinfc to

tho iiKiiildiii^ of thr |NMit hrirlcM. For thin prociwn, • n in nettiai for

rvorv '-jri.CMH) |M»!it hrickM proilurnl |kt -! "
I '

f= pr'"i . ri \tutl Rummer
\v»H U'twii'ii S<),(MM) liiid 1()(),(MH) hrirk^ '- ... i fo'r - • — f »...r..f..rc,

nnploynl on the dryinjc field. Thi* : the \> .n-

ntM'ted l)y nieunx of Hlidin^ nhocH which arc moved over on the railn of one

^4e(•ti^|| when it iH to Im> removed, and nhd over to cover the jointii when it b
(h'.sireci to put the uectionM toj^ether.

The moulds used, nee Fij?. -JT, are made of I- aid are aiviUeU into 5.5

n< (aiimilar .spaces 10 x 5 () x 3 2 inches in diiniii-i-'ii«. The front in sup-

plied wilh tw<» haiulle.s and the hack with two lej;M, 20 inch*- I""" "fide of

round iron. In (»rder that the Hha|)e of the l^rickM may not i

^
• I, the

mould in lifted up in front and drawn forward re>)ting on these legs.

CTBt

^ ) .^
'.'' '

J L

-Iilf

FiG. 37—Peat Moulds used at Okaer.

The peut porridge is loaded at the l)in on a train of 12 cars, which is

hauled to the dry in*: held by two horses attended by a man and a bo>', who
also attend to the loadinjr. Each car contains enough material to fill three

moulds. Since the length of two cars is equal to that of three moulds, the

train, when first brought up to the moulds, discharges only ever>' other car;

it is then moved forward a distance equal to its own length, and then di^-

charires the remaining full cars.

The peat nuiss is levelled by means of wooden scrapers and made to

completely fill the moulds. As soon as the moulds in front of one section of

the track are filled, this section is moved back a distance equal to the depth

of these and when the peat is sufficiently dr}' to retain its shape, which usually

takes 10-12 minutes, the moulds are also moved the same distance. No time

is, therefore, lost in waiting, as the men have suflPicient time to remove the

sections of the track and the moulds while the cars are being reloaded and

again brought back to the drying field. The last section to be removed is

the curve connecting the portable track with the permanent one. This curve

is connected as shown in Fig. 38 by simply putting it on top of the straight

rails and is done in a verv short time.
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Fig. 38—Portable Curve.

4. Drying.—When the peat bricks are sufficiently dry to be handled,

they are raised on edge, resting against each other, and turned so that the

sides which previously were underneath are now most exposed to the air.

They are left in this position until sufficiently dry to be piled in heaps. These

heaps (see Plate 6) are made conical, 5-6 feet in height.

The drying work is generally done by women and children by contract.

A skilled woman can raise and turn 6,000 bricks per hour or pile up 2,500 in

such heaps.

Under favourable weather conditions the drying down to some 25% mois-

ture is accomplished in about three weeks, but usually a longer time is required.

The peat bricks when dried are generally loaded on large waggons,

brought to the nearest railway station, about Ih miles from the bog, and

loaded on railway cars. If they have to be stored at the plant, they are

piled in large stacks as shown in Plate 7, but the cost of stacking has then to

be added to the cost of production and stacking is, therefore, avoided if

possible. At Sparkaer the working season generally lasts about 115 days

and starts as soon as the frost has sufficiently left the ground.

Approximate Cost of Production.

During the season 1907, which as previously stated was exceedingly wet

and short, the daily production (10^ hours) averaged 86,000 peat l)ricks.

Each brick weighs 1 . 1 lbs. when air-dried. The daily production was, there-

fore, 47 . 3 tons.

The number of men employed was:

—

6 men, digging the peat out of the bog.

2 boys and 2 horses for transportation of the raw peat to the plant.

1 man, clearing the surface of the bog.

1 man, attending to the pulping machine.

1 engineer.

1 man, 1 boy and 2 horses for transportation of the pulped peat to

the drying field.

4 men on the drying field.

Total:—14 men, 3 boys and 4 horses.
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. ' cntii. A*-

<'i.u t •'^i would be:—
iVr Ton

< « ntii

44 4

4.7

5

25

11.9

1007o

T) • ! i-n were nuwlly |>iu(l IJy contriM-t, but on an a

tu iimkf .>i.;i/) to $1.^1.') jHT (IrtV, or Hiiy $I.W)*, an<l Hi

Murninj^ thnt the ront of ii Imnw! if* (»() rontii |M»r <iiiy, tin ;

For (li;;);iri>c, pulping, trunHportntinn iVr I)av

and laying out:

—

>

14 men at $1 .'K) |>or day. 21 .00

a boy8 at $0 75 jwr day. . 2 25

4 hor8<»« at $() <»() |)er day. . . 2 40

I'or I )ryinj^ work:

f) rents |K>r 1,(HH) piorpM. , .

I- (*r loading and carting to railway, appro.x

For fuel, oil, ropairs, etr., say ....

Total.

To this must l)0 added interest, amortization and general ex{)eniie8, probably

amounting.to some 50 cents per ton, making the total cost about $1.50 per ton.

The price obtained, f.o.b. Sparkaer station, was $1.95 per ton. The fuel

h.id ;i well established market and was easily disposed of.

in Deiiiiiark the method described above is the one mostly used and in

localities where drying conditions are favourable and the peat well humified

this method is one of the best.

Stafsjo, Sweden.—The method used at Sparkaer was introduced at the

above place in 1S90. Two plants were built, each having a capacity of 30-40

tons per day. The available drying fields were not large enough, however,

and the production was decreased to some 25 tons per day for each plant.

The surface of the bog was used for drj'ing field. Each plant was run with a

S h.p. gasoline engine.

The cost of production during the summer 1901 was in detail as follows:

—

Per Ton.

4 men digging the raw peat out of the bog. . 15.72 cents

1 man attending the pulping machine. . . 3.92

1 engineer 4.91

1 foreman on the drying field 4 41

2 helpers
»i .. 7.S5

3 drivers 8.11

1 boy cleaning moulds 1 .27

3 horses 8.83

Gasoline and oil 5 90

Turning the peat bricks. . . 4 91

Heaping '' 4.91

Stacking " 12.73

Miscellaneous work, track laying, etc

Interest, amortization, etc

Administration.

Loading on railway cars . .

Total

or in round figures $1 . 50 per ton.

* This figure is probably too high.

83.47

12.27

24.57

12.27

12.27

144.85



Plate 7.

Peat Stack at Sparkaer, Denmark.

Plate 8.

Peat Plant at llernin^, Denmark.





Plate 9.
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Peat Cars and Locomotive at Hernin^, Denmark.

Plate 10.

Mould Lifting- and Movinjj^ Device at Herninv;^, Demnaik.
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The price obtained was $2 . 00 per ton, leaving a profit of 50 cents per ton.

The weight of one cubic yard was 594-610 lbs.

Herning, Denmark.—The methods and machinery used at Herning differ

considerably from those used at Sparkaer. At Herning the surface of the

bog is used as a drying field. The bog contains well humified peat of good

quality and is worked to a depth of 7 to 8 feet. The machinery used for the

treatment of the peat is mounted on a movable platform, and is moved on the

edge of the working trench at the rate the work proceeds. The transporta-

tion of the raw material to the plant is, therefore, avoided.

The raw peat is dug out from a trench (k) about 30 feet in width, thrown

into the long screw conveyor (a), see Fig. 39, where water is added and con-

veyed to a Dolberg peat machine (b). This machine consists of two horizon-

tal screws, which rotate against each other, mixing and kneading the pulp

a. Screw conveyor.
b. Peat machine.
c. Vertical screw elevator.

d. Bin.

e. Cars for transport to drying field.

/. Locomobile.
g. Track for the peat plant.

h. Track to drying- field.

/. Wall left, to keep back water in trench.

k. Working trench.

/. Pump.

Fig. 39—Sketch Plan of the Peat Plant at Herning, Denmark.



44

luiiHH. A full (liwcription of thr I)on>orK mnrtiino iit ipven on pai^ 044(5.

From tliin inurhifH* tlu* |>cMit iiifuiM in convoyocl by a vertical nrrcw elevator (c)

to H lar^i* Kill (d), ho« Pliitc H, pliiood utiovc the* pliitform. Tic red

IH furiii.slMMl l»y u If) h.p. loroinohilo (f), rnountiwl (in the Hami- \'^
'

•

|)c*at inachiiio, liin aiul clirviitor. Tlu* plutfurni \h provided wit: i^. ..;..:

inovo}4 on railn (k) laid down at the ed^i* of the trench. Thcuc raiU are tmlcMi

up .'iiid laid down in front of the plant at the rate the trench iji worked and
wli(M) the plant ncedn to ))o iuovcmI. On the Hide of the plant a portaMe track

(h) is laid down for the transportation of the |>cat niaiM to the dr>'inf( field.

This track is made in sect inns which are easily moved when the end of the

working liiu* is n*acl)(M| and the plant him to l>c moved hack and another

trench started.

The j)eat porridge is tapped from the hin (d), which han tw'i '.r...iif-

into twolar^e wooden cars (e), see Plate 9, which also shows the I

usetl for hauling the cars hack and forth l)etween the plant and thedrt'in^ field.

On one side of the tlr\'in^ field a i)ermanent track is laid down, see Fir.

40, .uid l)y means of a p()rtal)le track any part of the dr>'inp field is reached.

^'""

m»t)t.»s

r7^

Fig. 40— Dr\ ing Field ai Herningf, Denmark.

On each side of this portable track two large iron moulds are used. These

moulds are made of J inch sheet iron and dixided into 500 rectangular spaces

about 7.2 X 3. 6x 2 inches in dimensions. They are too hea^y to be moved
by hand labour, and a special mechanical Ufting and mo\'ing apparatus is

therefore used for this purpose.



Platk 11

Peat Plant at Moselund, Denmark.

Platk 12.

Peat Cars at Moseluiul, Denmark,
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This apparatus, see Plate 10, consists of a double winch mounted on a

movable truck, which is provided with two long beams on each side, with

chains and necessary blocks. The two forward moulds are first lifted and
moved a distance equal to double the length of one mould. This distance is

measured by a chain of the required length, one end of which is fastened to

each of the two moulds on the same side of the track. Later the two re-

maining moulds are lifted, moved and placed beside the two first ones. By
this arrangement two men are sufficient on the drying field for a daily pro-

duction of 100,000 peat bricks of the above dimensions. These moulds are

stronger and need less repair than the wooden ones. The useful area of the

drying field is decreased by the areas occupied by the portable track, which

must be taken into consideration, especially where only a small area can be

had for drying purposes.

The drying of the peat is done in the same manner as previously described.

Approximate Cost of Production.

The daily production (10 hours) averaged 70,000 peat bricks. Each

brick, air-dried, weighed 0.88 lbs., making a daily production of 30.8 tons.

The number of workmen employed was 10, divided as follows:

—

5 men digging the peat and attending to the machine.

1 engineer at the plant.

1 extra man at the plant.

1 man attending to the locomotive used for transportation.

2 men on the drying field.

These men were each paid 0.05 kronor=1.35 cents per 1,000 l)ricks

laid out for drying. The contract price for turning and piling the bricks

was 5 cents per 1,000.

The labour cost per ton of peat at the bog was, therefore, 42 cents.

Adding to this, interest, amortization and the various other items, the total

cost f.o.b. Herning's station is probably around $1 . 25 per ton.

Moselund, Denmark.—The general arrangements at this plant, see Fig.

41, are in some respects similar to those at Herning. The peat plant itself,

however, is stationary and the raw peat has to be transported to the plant.

The bog, which contains peat of good quality, is worked from a number of

tracks about 25 feet apart. The loaded cars are brought, by means of a

hoist, up the elevated track to the peat machine, which is placed at such a

height above the ground that the cars used for transportation of the peat

porridge to the drying field can conveniently be loaded from the bin placed

underneath this machine (see Plate 11). The raw peat is dumped into two

screw conveyors, which convey it to a Dolberg machine, where it is mixed ^^^th

additional water and kneaded. From there it goes into the bin placed

underneath.

The cars used for the transportation of the peat porridge are shown

in Plate 12.
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Plate 13.

^e- ... ^ ^*^- .^i-'- !*- ":'ii

Mould Lifting" and Moving- Device at Moselund, Denmark.

Plate 14.

Floatins^- Teat I'hmt at .\aino>eii, IHMiinatk,





Plate 15.

"4
^^

Wil:ifci.;.s^.- .&. ..

Bin and Peat Cars at Aamosen, Denmark.

Plate 16.

Car tor transport of Dried I'eat, Aanioson, Denmark.
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A small locomotive is used for hauling the two ears back and forth.

The cars are conveniently emptied by means of^a lever arrangement, which

raises the lower portion of the sides and thus permits the peat porridge to

run out into the moulds. These moulds, of which four are used, are of the same

construction as those described at Herning. The apparatus used for Ufting

and moving the moulds is also similar to that used at Herning, but of neater

construction and made entirely of iron, see Plate 13. The drying work is

done in the usual manner.

The capacity of this plant is about 50 tons air-dried peat per day of 11

hours, with 16 men. The necessary power is furnished by a 15 h.p. steam

engine, which is sufficient also for the operation of a smaller plant located

close by. This plant consists of a Dolberg machine placed below the surface

of the ground so that the loaded cars can be easily dumped. The kneaded

peat mass is conveyed, by means of a vertical screw conveyor, to a bin placed

above, tapped into cars and transported to the drying field.

The air-dried peat is conveyed to the station at Moselund, about H miles

distant, and loaded on railway cars. The price obtained f.o.b. Moselund

was $2. 10 per ton.

In 1904 the cost of production, inclusive of interest and amortization,

amounted to 84 cents per ton.*

The plants described above, with the exception of the Stafsjo plant, are

all located in Jutland, Denmark, and in this locality the price of bituminous

coal was on an average $4 . 00 per ton.

Aamosen, Denmark.—The bog worked at this place is not drained and

the method of working is, therefore, different from those previously described.

The mixing and pulping machinery, together with elevator and locomobile

are placed on a barge floating in the working trench (see Plate 14) and are

moved forward at the rate the work proceeds. The elevator conveys the

peat mass to a bin movable on rails laid down on the edge of the trench.

From this bin the peat porridge is tapped into dumping cars (see Plate 15)

and transported to the drying field, which here is the surface of the bog. The

moulds and drying process used are the same as those employed at Sparkaer.

The construction of the barge used and the arrangement of the machinery

which it carries are shown in Fig. 42. When the first trench is started, the

surface layer is removed and a hole dug of the dimensions of the barge to a

depth of about three feet below water level, which is sufficient to keep it float' ng.

The barge is placed in the hole and when the machinery is started the peat first

dug out is throw^n into the pulping machines A and B, where wateris added.

These machines are of the same construction as that described at Sparkaer.

The peat porridge leaving these machines is,in the plant shown in Fig. 42,

also put through an additional machine C, which delivers it to an elevator.

The power required for this plant, which under normal conditions has a

capacity of 17 to 22 tons air-dried peat per day of 11 hours, is 4 h.p. furni.shed

by the locomobile. The elevator D conveys the peat porridge to the bin E,

* From G. von Feilitzen, Svenska Mosskulturforeningens Tidskrift, 1905.
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see Fig. 43, from which it is tapped into the dumping cars F. A train of six

cars is hauled by one horse to and from the drying field.

The peat in front and on the side of the barge is dug out, as shown in Fig. 43,

until some four inches above water level, when walls (a) are left to keep out

the water while the lower layers are dug out to the desired depth, in this case

about three feet below the water level.

WOnKlHti rHEiUCH
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Fig. 43—Sketch Plan of the Peat Plant at Aamosen, Denmark.

When the peat, in front of the barge, has been removed from such an

area that the barge can be moved half its length, the walls (a) are dug out to

sufficient depth and the barge and bin moved forward this distance. Simul-

taneously as the peat in front of the barge is removed, the peat on the side

is also removed.

The greater distance the barge can be moved in a straight line the better

it is, as less time then is consumed in moving tracks and plant. When the

end of the working line is reached, the barge has to be drawn back to the

beginning and another trench started.



Fig. 44 nhowB a plant of thoMamc conjitruction, but where tho AilditionAl
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Fig. 4^— Floating Peat Plant at Aamosen, Denmark.
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Th. Kkholms Peat Plant at West Torup, Sweden.
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The number of men employed at each of these plants is as follows:

—

3 men for digging the peat.

1 engineer.

1 man and 1 horse for transport of the peat mass to the drying field.

3 men on the drying field.

1 man for digging and removing the surface layer.

Total: 9 men and 1 horse.

The men were paid 20 cents per 1,000 peat bricks laid out for drying,and

for the drying work the people employed were paid 5 cents per 1,000. The

weight of each air-dried brick averaged . 82 lb.

The labour cost per ton (not including the horse) was, therefore, 61

cents. In 1906, which year was more favouiable for the manufacture of peat

fuel,the total cost per ton at the bog (not including interest and amortization,

was 89 cents.

The air-dried peat was loaded on cars shown on Plate 16, which were

hauled by horses to the station at Vedde, a distance of about 5i miles. The

cost* of loading, hauling and unloading on railway cars was about 25 cents per

ton.

The price obtained f.o.b. Vedde Station was $2 . 42 per ton. The price of

coal was about $4 . 50 per ton in this part of Denmark.

The necessary machinery for peat plants in Denmark, using any of the

methods previously described, is manufactured by Skive Jaernstoberi og

Maskinfabrik, Skive, Denmark.

West Torup, Sweden.—The method and plant used at this place have

some interesting and labour-saving arrangements. The plant is constructed

by Th. Ekholm and made by Hessleholms Mekaniska Verkstads Aktiebolag,

Hessleholm, Sweden.

This plant was included in the tests of different peat machinery made by

the Swedish government in 1903.*

The plant, see Plate 17 and Fig. 45, consists of a 19 h.p. locomobile placed

on a truck H movableon the same rails as the peat plant proper E. This latter

consists of an elevator D, pulp machine, bin, pump and transport arrange-

ment all placed on one and the same truck. The two trucks were moved by
lever arrangements.

The elevator D is a side elevator constructed as shown in Plate 17. Its

lower part, some 10 feet in length, is made horizontal and follows the bottom

of the working trench. The workmen employed for digging the peat, conse-

quently, do not need to lift the material, which is a great advantage, and the

quantity of peat dug out per man per day is thereby greatly increased. A
disadvantage with this method, however, is that peat from the different layers

of the bog cannot be thoroughly mixed in the elevator, as the upper layer has

first to be thrown down and so on with each layer in succession, resulting in a

fuel of different composition and irregular quality. The lower part of the

* Meddelanden fran Kungl. Landtbrukstyrelsen No. 7, year 1904.
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Fii;. 45 Peat Plant at WchI Torup, Sweden.

elevator can l)e raised or lowered by means of a hand-winch, allowing a work-

ini^ depth of up to 13 feet. When the plant is moved, the elevator \b raiBed

to such a height that stumps of trees or similar obstacles do not interfere.

The material broujjjht up with the elevator is dumped into the pulping

machine where sufficient water is added. From this machine the peat por-

ridge runs down into a bin placed underneath, from which it is tapped into

a car F and transported to the dr>'ing field.

This car runs on a portable track K and is hauled back and forth by meaoB

of a winch and cable. The cable runs over a pulley placed on the anchor truck

G, which is movable on rails laitl down on the further side of the dr>'iiig field

and parallel to the working trench.

Fig. 46—Car for transport of pulped Peat at West Torup, Sweden.
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The car used, see Fig. 46, holds about 2 cubic yards of the peat porridge.

It is emptied by raising the lower part of the shorter side, which is easily done

by a lever arrangement.

Where drying conditions are favourable and the area of the drying field

small, the peat porridge is run out in a thick layer,which is made more compact

by tramping,and when sufficiently dry is cut into suitable pieces. The work-

men tramping the peat mass have square pieces of wood, see Fig. 47, fastened

Figr. 47- Fig^. 49.

a

>

If'' l':ll:.l

A irt> (fti <ft> trw tru ift> <^ (^
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Fig-. 51. Fig- 48. Fig. 50.

Tramping^ and Cutting Tools used at West Torup, Sweden.

to their feet and also pound the mass with the wooden tool shown in Fig. 48.

When the mass is sufficiently dry and compact, it is cut into suitable pieces

with the tools shown in Figs. 49-51. These pieces are piled on top of each

other in rows about IJ feet in height. They are aftei wards replied and at

last piled up in the usual conical heaps. This method, although common in

Holland and some parts of Germany, is not much used in Sweden.
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In Sweden the |M*ut inAM ic laid uut in u tfiinner layer, alxiut 4 inchcH in

thickneHM. The niethcMl then eniphiycd iit ait fullowit:

—

The )K>ut porridge in tu|)|)cd from the car into a frame made of

sec fi^. !)'2, 2.'i 1 feet h>n^', it fe<?t wide and 4 inches ! The franie hiwi

n hnndU' at the front end and IT) wooden knive« 4 inches aj-iiri u*
*

' 'Ser end.

When it ha^ l>een hUed with the jK'at porridj^e, th<' fr. .r.r ..f..| i ^p m,(j

the frame drawn ftirward iti* own lenj^th. The v, de other

end then (hvi(U? the miuiH into Ki rowH, which ore afterwardu cut in piecen of

Huital>h> length. I he drying of the |)cat hrickn in done in the UBual manner.

Fu;. 5^ Peat Mouldinj^ Frame at West Torup, Sweden.

The price of the Ekhohn peat plant, inclusive of truck for locomobile,

transport car, 500 feet of rails and anchor truck, is f.o.b. Hessleholm $1,485.

The price of a 10 h.p. locomobile is $1,040.

During the test referred to, the method of working and the result obtained

were a^ follows:

—

The test lasted two days or during 20 hours. The men emploj'ed were:

—

1 foreman,

3 men for digpng the peat,

1 man for loading and transport,

1 man for unloading on the drying field,

1 engineer,

1 helper.

The trench worked out had an average width of 21 . 1 feet and a depth of

6.6 feet. When the peat had been dug out to a distance of 6.9 feet in front

of the elevator, a groove was dug to fit the elevator and the plant moved this

distance. The peat left behind was then thrown in, with the exception of a

narrow wall, which was left in order to keep back the water in the trench.

During the test 322 cubic yards of raw peat were dug out from the trench,

which with the water added in the pulping machine made 416 cubic yards of

peat mass laid out on the drying field.

The raw peat contained 11 . 139c ^^^ the pulped peat 9.09% of dry peat

substance.
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The time required to load, transport to the drying field, unload and

transport the car back to the plant, the greatest distance from the plant being

462 feet, was only 3-3J minutes.

The time required to move the plant and tracks, for which all the men

were required, was 20 minutes each time.

Assuming that one cubic yard raw peat contains 187 lbs. dry peat sub-

stance, or 187 X 3=249 lbs. air-dried peat with 25% moisture, the 322 cubic

yards dug out would be equal to 40 tons air-dried peat, or a production of 20

tons per day of 10 hours.

The power required to operate the plant during the test was 9.15 h.p.

and the locomobile used of 19 h.p. is, therefore, sufficient for every emergency.

The fuel used for steam raising was ordinary air-dried peat containing 27%
moisture and 4.7% ash, and had a calorific value of 3,500 cal. per kg.:=6,300

B.T.U. per lb. The fuel consumption was 12.8 lbs. per h.p. hour.

The conclusions of the commission were, that this plant is only suitable

for well drained bogs, which are comparatively free from stumps, with a depth

of at least 6-7 feet and containing well humified peat.

The prices of peat fuel and coal at Hessleholm were respectively $2.30

and $4.70-$4.90 per ton.

Ilpendam,Holland.—A practical and successful method for the working of the

undrained bogs in Holland has been introduced by N. van Breemen of Haar-

lem. The bogs are, as a rule, free from roots and stumps of trees, which is a

necessary condition.

The machinery, which is placed on a floating iron barge, consists of one or

two cutting machines, pulping machine, elevators and locomobile.

The cutting machines are placed in the front of the barge and consist of

rectangular frames with sharp edges. The bottom is provided with two large

valves, which open up when the frame is pressed down and close by the weight

of the peat when it is lifted up. The frame or frames are lowered and raised

by means of racks and pinions. The peat lifted up is drawn out of the frame

with a rake and falls directly down into the pulping machine, where it is

mixed with water. The pulped mass is transported by means of an elevator

to a long steel channel supported from the barge. Here it is mixed with more

water and run out on the surface of the bog in a trough made by walls of loose

boards. The power required to operate the plant is 20 h.p.

The peat porridge run out in the trough has a thickness of about two feet,

but when left 24 hours most of the additional water has run away, and the

thickness diminished to about half. The mass is then solid enough to retain

its shape and the walls are moved forward.

In order to make it still more compact, it is tramped by two men, using

square pieces of wood on their feet, see Fig. 47, and the tool shown in Fig.

48. This process is repeated after 2, 3 or more days, depending on

weather conditions. When the peat mass is sufficiently dry, it is cut in

pieces, which are dried in the usual manner.
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With 10 men tlio priMluction of u plant of the a1>ovc (kMchption U, on an

avoru>;c\ H'J 5 tonx ftir-drird |>fat |mt <lfiy <»f 10 tiount.

Tlio rnon tirv \m'u\ .'i K»>l<l<'n (^1 '-^0 \x'T dny, and the c(mi tti yn

in, in<luHivo of nil limits, intcTc^' ""I Hinortization, .'^'J 110 jmt ton.

In llcilland the \)Ofp^ then. are very cxiK'nMvo. A l>of( with an

averai^e dopth of G to 7 feet hoIIn for .'{.(NX) gulden \)CT har-i$486 per acre.

The price of N. \an Hnn'men'M (M'at plant in $K,000 f. o. b. Uotterdani.

Mr. van lirecnion also um4*m \n» cuttinf^ niachineii in combination with A
Schlickoysen rnachino {hih* pam; 59) for the nianufarttire of ma/hine formed

jK»at. In thi.s viim* the raw jK-at is durni>cd into a r
— niarhini* and from

ihtTc hy means of an elevator convoyed to a Sri • " rnarhine. No
extra water is added, and the pul[)ed peat leaving i . iie is placed on

pallets in the usual nuinner (see next part of this chapter) and brought to

the drying field.

In Ainstertlam peat fuel made from the heaxy, well humified peat sells

in smaller (juantities for 8 gulden per 1,0(K) [)iere«, and the fuel made from

the liLrhter varieties of |)eat for 7 gulden \yor 1,()(K) pieces. This is ofjuivalent

to $r).S() per ton for the former antl $<'> .*iU for the latter. When sold in large

quantities the price is $4.00 to $4.40 per ton.

Peat fuel is largely used in Holland as a domestic fuej, notwithstanding

the comparative cheapness of coal, which sells at about $4.00 per ton.

Klisabi'thfihn, Oldenburg, Germany.—The plant used at this place is pat-

ented and constructed by O. Strenge, of Elisabethfehn. It consists of a me-

chanical excavator, which delivers the raw peat to a conveyor. The conve>'or

brings the peat to a mixing and pulping machine, also patented by the same
inventor. During the spring and early part of the summer the plant is used

for tlie manufacture of machine formed peat. In this case another conveyor

and a device for the spreading out of the pulped p)eat on the dr>'ing

field are combined with the plant. A plant of this character is fully

described in the next part of this chapter pages 1 16-120. During the latter part

of the summer, and until the frost starts, the plant is used for the manu-
facture of peat fuel belonging to the class described in this part of the chapter.

The atlditional conveyor and spreading device are then taken oflF and a steel

channel, 40-50 feet long, supplied with a mixing screw is inserted. The peat

mass leaving the pulping machine is mixed in this channel with water and

run out into a trough to a depth of 3 to 5 feet. During the winter the surface

of the peat mass is kept covered by a layer of sphagnum moss in order to keep

it from freezing. A phint of this description requires 12 men and has, ac-

cording to the inventor, a capacity of 1,060 cubic yards of raw peat per day.

The power required to operate the plant is 30-35 h.p.

The peat mass is cut by hand in the spring and dried in the usual manner.

The peat fuel manufactured was well pulped, hea\y and compact, and was

mostly used as raw material for the peat coaking plant located at the same

place. The bog was well drained and comparatively free from roots and
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stumps of trees, which explains the satisfactory working and the large ca-

pacity of this plant.

The weight of one cubic yard of peat fuel manufactured by these methods

is ^'I'om 400 to 730 lbs., as determined by the Swedish Peat Society.

2.

—

Machine formed or pressed Peat.

This method of mixing, pulping and shaping the peat without any

extra addition of water is the one chiefly employed, and is undoubtedly more

suitable than the processes previously described, especially when the

surface of the bog has to be used for drying field or where drying

conditions are less favourable. The raw peat is, as a rule, more thoroughly

mixed and pulped by the machinery employed, permitting the manufacture

of a good fuel from fibrous and less humified peat.

A plant for the manufacture of machine formed peat consists of the

mixing and pulping plant and appliances and arrangements for the trans-

port and laying out of the pulped peat.

The mixing and pulping plants used are, as a rule, movable on rails close

to the working trench. The transportation of the raw peat any great distance

is thereby avoided, and by using the surface of the bog in the immediate

vicinity of the trench as drying field the transportation of the pulped, wet

peat mass is reduced as much as possible.

The width of the drying field should be such that the peat manufac-

tured from a certain length of the trench can be laid out the same length on

the drying field, so that the digging out of the trench and the laying out on

the drying field keep pace with each other.

The drying field requires to be well drained, in order to facilitate drying

and transportation. The methods used for drainage are similar to those

described on page 23. The working trench for each plant should be as long

as possible and always of such a length that when the end is reached and the

plant is moved back the peat laid out at the beginning has had sufficient

time to dry and be removed, when a new trench can be started. The walls

of the working trench, especially in bogs of considerable depth, sometimes

have a tendency to cave in, causing loss of time in moving the plant and

otherwise interfering with the regular working of the process. In such bogs

the weight of the plant must be taken into consideration, but as a rule a

properly drained bog can easily carry the plants now employed.

A mixing and pulping plant generally consists of an elevator conveying

the raw peat to a machine, where it is mechanically treated, and of a motor

furnishing the required power. All these appliances are as a rule mounted

on one and the same platform provided with wheels which move on rails.

These plants, as well as the methods used for transporting and laying

out the peat for drying, differ considerably, but the drying work is prac-

tically the same and is done in a manner similar to that already described

in the first part of this chapter.
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lk*forc entcrittK iitto thr (Irtailit of ttu* iiiiM'hiner}' and niethodf

fow K(*n(*rfil miiarkH will Ik; riiadc.

Tho raw |>cat in, with vrr>' fow rxcfptirmK, dug nut (if tho bog liy hand
and thrown into tiio olovalor, which ronvc?ys it to the peat mairl. • A

prnrtiral iiH>rhaniral excavator would r My t>e of the greatMt value and
materially dccrciLnr the riutiilKT of nicii >\, hut ho far no mjch apparatus

has Ix'cii invented whirh Iwlm |)roved ! tor>' in I»okh where nx.f- .ifMl

HtuinpM are plentiful, and the coni<truction of Huch an excavator la m '•

cdly an exceedingly diflicult prohleni. In hop* free from rootn and iituniiM

mechanical excavators arc ({uite poHsihle. To HUch apparatUH lielon^ the

Dolher^ and \'an Hrecmen cutting niachincH previously de8cril>ed and mcMtly

used in umirained ho^s, (). 8tren^es machine (see page 120), and the exca-

vator invented hy Schlickeysen (see pa^e i'A). In meet canes, however,

the l)o^s contain numerous roots and stumjw of trees and hand lalM.i.r I rui

to he used. The spades employed for this purpose differ in shajie in •. .t

localities, l>ut those uiili a lar^e, heart-shaped blade are chiefly ii«e<l.

The elevators arc either side or end elevators. A side elevator is placed

at right angles to the direction in which the jxjat plant is moved, an end

elevator in the same direction.

With a side elevator a better founchition for the peat plant is n i.

the trencii i)eing dug out in steps parallel to the direction in which tli. jm.^jiI

is moved, see Fig. (IS, and not vertical. The objections to the side elevator

are that the digging must chiefly be done from one side only, that they are

in the way wlien tlie plant is moved and that they cannot conveniently Ije

made long enough to allow the employment of a greater number of men. or

for verv deep bogs, when a larger production could l>e obtained.

With an end elevator, see Fig. 69, a wider trench can be worked, the

digging is done on both sides, permitting the employment of more men. and

when the plant is moved this elevator does not interfere to the same degree.

The larger peat plants, especially in Sweden and Russia, as a rule have end

elevators. The carrying part of the elevator chain with its pallets conveys

the raw peat to the hopper of the peat machine.

The peat machine.—For the mechanical treatment of the raw peat quite

a number of different machines have been invented. The main object is to

mix and pulp the peat so that a homogeneous and compact fuel is obtained.

The requirements of a fii*st-class machine are as follows:

1. Simple and strong construction, with ever\- part easily accessible.

2. Large capacity.

3. Thorough treatment of the peat, and so constructed that roots and

fibres are pulped and not twisted around the rotating parts of the

machine, causing stoppages and loss of time.

The machine which best fulfils these requirements is undoubtedly the

Anrep machine, chiefly used in Russia, Sweden and Norway. The Ger-

man machines are. as a rule, of smaller capacity and of more complicated

construction.
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The more thoroughly the raw peat is mixed and pulped, the more it

shrinks during this process and the more homogenous and solid is the product

obtained. The shrinkage is naturally greater for fibrous and less humified

peat if suitably ti^eated than for well humified or fat peat, which in its raw

state is less porous.

A peat machine consists of a cast iron mantle, with or without fixed

knives, in which one or two shafts provided with knives or screw threads

rotate. The raw peat is more or less thoroughly mixed, kneaded or pulped,

pressed forward to a mouthpiece, and leaves the machine as a continuous

band, which is cut in suitable lengths. The mouthpiece has one, two or

three openings of rectangular cross-sections and is either placed with its

centre line coinciding with the centre of the machine or making an angle with

this fine.

The peat bands leaving the machine are taken up on pallets of suita})le

lengths, loaded* on special cars and transported to the drying field. A short

table supplied with rollers facilitates the transportation of the pallets from

the machine to the cars.

The first peat machines of practical value were invented by C. Schlick-

eysen and R. Dolberg of Germany. In later years a number of other machines

have been invented, of which some are superior to the improved machines at

present manufactured by these firms, but others are not.

C. Schlickeysen' s Machines.—These machines are at present manufactured

by the Rixdorfer Maschinenfabrik (formerly C. Schlickeysen), Rixdorf,

Berlin, Germany.

The first machine manufactured by Schlickeysen in 1859 was made with

a vertical shaft provided with knives in the same manner as a brick machine.

The raw peat was fed in at the top, pressed out through the mouthpiece at

the bottom and cut in suitable lengths. One or more horses were used for

the operation of this machine. The production of such a machine was small

and a few years later machines with horizontal shafts and larger capacity

were constructed. These machines were suitable in bogs containing well

humified peat comparatively free from roots and fibrous peat, but where this

was not the case the peat was not sufficiently pulped. SchHckeysen has,

therefore, in later years invented catching and tearing apparatuses, which

are placed in the feed hopper to the machine and greatly improve the

quality of the peat fuel manufactured. These apparatuses can be removed

independent of each other. If the peat treated requires more or less inten-

sive mixing and pulping, a number of these apparatuses are installed, so that

the machine can be made suitable for the treatment of different classes of peat.

The construction of this machine is shown in Figs. 53-57.

The raw peat brought up by the elevator (see Figs. 56 and 57) is dumped
into the feed hopper, where it falls on the catching and tearing apparatu.ses

shown in Figs. 53 and 54. These apparatuses consist of two cranked shafts

* By newer inventions, described later, the transportation to the drying field is done
in a different manner.
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Fig. 55—Schlickeysen's Peat Machine No. 3.
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Fig. 56—Schlickeysen's Peat Machine with end elevator.!

(2) and (3), which turn in opposite directions Hke a roUing mill, the lower one

at the same time revolving against a gear roller (10). The peat is torn to pieces

by the cranks and thrown against the gear roller, which furthermore mixes

and pulps it. The gear roller throws it on and between the wings or knives

on the shaft (4) which with its cast iron covering and mouthpiece constitutes

the main part of the machine. The knives on the shaft (4) are placed in the

shape of a screw thread and have sharp edges, cutting against fixed steel bars

inserted through the cover (see Fig. 54). These steel bars are easily accessible

from the outside and can be changed without stopping the machine. The

shaft makes 80 revolutions per minute. The peat mass is again mixed in

this part of the machine, kneaded and pulped and forced toward the mouth-

piece, which in most of Schlickeysen's machines has three openings.

The raw peat fed into the hopper and pressed down by the cranks would

result in the jamming of the machine if too large a quantity was put in. In

order to prevent this, the machine is provided with a special arrangement

acting as a safety device in the following manner: If the overfeeding is so

great that the receiver (4) cannot absorb and treat all the material pressed

down, the gear roller (10) throws the surplus material directly from the lower

crank (3) toward the opening (18) in the hopper. This opening, which ex-

tends over the whole width of the hopper, is usually partly closed by a

balanced disc roller hanging in front and consisting of thin discs (17) con-

nected with the nave (16) turning on the shaft (15). The teeth on the gear

roller (10) pass between the discs (17).

The elevator is either made as an end or side elevator, see Figs. 56, 57,

and consists of a half cylindrical iron channel, in which the chain with its

pallets runs. The lower part is carried up by a frame movable on wheels.
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Pl.ATK 18

Schlickeysen's Peat Excavator.
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The firm manufactures these machines in three sizes, the weights, prices

and capacities of which are given in the following table.*
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Tho uhovo priroM inrlinlo only the \H*ni riiarhine iUwlf, truck motor, can,
riiil.H, ftr., Immiik additionul. A rotnplftc plant (m« I with No. 3 mArhioe
coHtM iihout 1S,(XX) iniirkM. Thi* nurnU*r of mm n^iuireu lur Huch m plmot in:

—

2 men for levelling and Mtump riiiifing,

/> iiwn for (li^^inK the raw |)eat,

1 mim attrndii)^ to thi* palh*t^,

1 rnan cutting the |M*at in Hiiitahle lengtlui

'2 men for loading pailct.s on <'ar8,

4 men for tran.sportation of cam,

2 men for unloading.

Total: 17 men

The fipires ^iven in the above table for the production are undouotedJy

much too hi^h. At Heuerlxjrp, Havana, a SchlickevHcn niarhine was in

o|KTnti()n run l»y a 20 h.p. electric motor. The capacity of thi« machine with

11 men was on an avera'^e 22 tons air-dried peat \^t day of 10 hours.

TheSchlickoysen machine delivers a homogeneous and compact peat tuel,

but the construction is complicated, repairs often necessary and the capacity

comparatively small, which are probably the reasons why these machines

are very little useil.

Schlickcj/scn's Prat Excavating Machine:—A mechanical excavator was

exhibited by Schlickeysen at the peat exhibition in Kerlin, 1904. His idea

was to have the excavator with its necessar}' machiner>' placed on a movable

truck and preferably o|)erated by an electric motor. The material excavated,

which should be sufficient to supply 2 or 3 large peat machines, was dumped by

means of a chute into dumping cars running on a portable track on the side of

the excavator. This machine could excavate over 36 cubic feet per minute,

and (lurini: the same time the plant was moved forward about 3.5 feet.

The construction is shown in Fig. 58 and Plate IS.

In bogs fiee fiom roots and stumps such a machine would probably do

satisfactory- work, but where this is not the case the probabihties are that no

saving would be obtained by its employment. The objection with this ex-

cavator is, furthermore, that a great amount of peat is left in the bog. The

machine only excavates a triangular trench, and when put to work in its next

we^rking line a triangular bank is left standing in the bog.

As fiir as known, this excavator has up to the present not been installed

at any peat plant.

R. Dolbcrg's jnachincs.—These machines are manufactured by the R.

Dolberg Maschinen und Feldbahn Fabrik Aktiengesellschaft, Rostock i. M.,

Germany.

The Dolberg machine is probably the one which is mostly used in Ger-

many. The principal parts of this machine are two parallel shafts rotating

against each other, and p^o^•ided with screw threads, see Fig. 63, made up of
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X^^^.^/

Fic. 58—Schlickeysen's Peat Excavator.

intei changeable quadrants. The thread on one shaft passes between that on

the other shaft, whereby the peat material is mixed and kneaded, during its

movement towards the mouthpiece of the machine. Roots and fibres are not

cut or pulped in a machine of this construction and in cases where the peat

contains such material, stoppages are frequent and the work interrupted

during the cleaning of the machine. These roots and fibres twist themselves

around the shafts and prevent the movement of the material towards the

mouthpiece. In bogs containing well humified peat free from roots and

fibres the Dolberg machine works satisfactorily.

Machines exactly similar to the Dolberg machine or with very slight

alterations are also manufactured by the following firms:

—

A. Heinen,* Varel, Oldenburg, Germany.

Sugg & Co., Munich, Bavaria, Germany.

Gebriider Stiitzke, Lauenburg, in Pom., Germany.

Jaehne & Sohn, Landsberg, a. W., Germany.

In order to be able to treat more fibrous peat, Dolberg manufactures a

machine (see Fig. 65) in which a certain number of the quadrants forming

the screw threads are omitted. The sharp edges of the remaining quadrants

then cut and pulp the peat to some extent. He also manufactures machines

in accordance with the Anrep patent (see page 77) where the shafts are

supplied with knives (see Fig. 67) revolving against fixed knives placed in

the cover. In these machines the peat is more thoroughly cut and pulped.

The different machines manufactured by R. Dolberg are:

* This firm also manufactures machines of different construction, see pages 73-76.
5
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Machine No. 3n, ()|)crfttc<l with one hnmc.

Thin nuu'hine, hoc» FiR. 69, \im u <luily rfipruity of H,(XX)— 12,WiU |*«-ni

Pig. 59—R. Dolberjj s Peat Machine No. 3. a.

bricks of the cliineusions 4x4x8 inches = 128 cub. inches.

Machine No. 2 operated with two horses.

This machine, see Figs. 60 and 61, has a daily capacity of 18,000—25,000

peat bricks of the above dimensions.

Fig. 60—R. Oolbergs Peat Machine No. 2 (exterior).



Fig. 6i— R. Dolberg's Peat Machine No. 2 (interior).

Machine No. la, operated with a motor of 4—6 h.p.

This machine, see Figs. 62 and 63, has a daily capacity of 30,000—40,000

Fig. 62— R. Dolberg^'s Peat Machine No. i a (exterior).



I\H

I

• = The shafts make -0 re%oiui

.t bricks of the above dimensions. The

Fig. 64
-R.Ddbergs Peat Machine So. lb (exterior>.
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Fig. 65—R. Dolberg's Peat Machine No. ib (interior).

This machine, see Figs. 64 and 65, has a daily capacity of 60,000—80,000
peat bricks of the above dimensions. The shafts make 90 revokitions per

minute. Diameter of pulley 25 inches.

Fig. 66—R. Dolberg's Peat Machine No. ic (exterior),
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MarliiiK* No. Ic, oimtuUmI with ii motor of 2/>

—

^ *« «'

TliiN iiuu'liiiic, NCI) Kien <^( nnd (M, Utm a (IaiIv * of rvi.OOO—60,000

Fu;. 67— R. Dolber^ s Poat Machine No. ic (interior).

peat bricks of the above dimensions. The shafts make 270 revolutions per

minute. Diameter of pulley 3G . 8 inches.

The two latter machines, Nos. lb and Ic, are always combined i*ith

elevators which bring up the raw material to the feed hopper

The construction of the elevator, which is either made a:s a side elevator,

see Fig. OS, or as an end elevator, see Fig. 69, is clearly shown in these figures.

The mouthpiece to the machines, as a rule, has two openings, diWded by

a knife, which is easily removed if stoppages occur. Mouthpieces \^-ith one

or three openings are also manufactured if desired.

Prices and Weights of the Dolberg Machixbb.

3a.

2
la!

lb.

Ic.

Number.

33 feet long chain elevator with
d^i^'ing apparatus

Approximate Approximate
weight. Price. Price. capacity per day
Lbs. Marks. Dollars. air-dried peat.

Tons.

1.4So 550 132 3.52— 5.28
2,156 875 210 7.92—11.00
1.122 rv20 149 13.20—17.60
2.354 'J.3<J 228 26.40—35.20
2.640 1560 375 26.40—35.20

2.4S6 1165 280



Fig. 68—R. Dolberg-'s Peat Plant with side elevator.

"^^VaW

Fig. 69— R. Dolberg's Peat Plant with end elevator.
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lU'Mtlcft iUi'M* rimr))inf*f< iiimI the

I)(»IIhtj; iil.Ho iimmifftrtiirc»M riittiriK ini' Mm«- % "j

»MMnl»iimti«»u with liin nmrhinr No. lb. Tlii'*^' ?•'

uiulniiiKMl Imi^m, (Mintaiiiiiiu Hiiitnhlr |KMit. Tli«

iH Hhown in Fi^. 70.

: on pAfci* '19,

• - fxiwrr in

:>' iumnI in

.'ha plant

Ku;. 70 -R. Dolberj^'s Peat Cuttin); Machine for motor power.

The cuttiiii: inaclune, elevator and peat machine are placeii on a bridge,

supported at one end by a truck movable on rails, and at the other by a

barge floatin«x in the trench already worked out. The barge also carries a

locomobile or some other kind of motor, furnishing the power required to

operate the cutting machine, elevator and peat machine. The cutting

machine is of the same construction as the one descril)ed on page 29. but of

larger dimensions. The peat block lifted up by the cutting machine is con-

veyed to the peat machine by the elevator. A cutting machine operated by

steam or other power has four times the capacity of one operated by hand,

and for the attendance of this machine, elevator, peat machine and locomobile

only two men and one engineer are required.

Plants of the above description are in operation at Turew near Kosten,

Posen, at Samter in the same province, and at Korsow in Galicia, Austria.

At the last mentioned place* the plant had a daily capacity of SO.OOO peat

bricks equivalent to 44 tons air-dried peat p>er day. The peat bands lea\in2

the peat machine were cut in suitable lengths by an automatic cutting machine

constructed by Dolberg, and which at this place was said to work satisfactorily.

* Svenska Mosskulturforeningens tidskrift. 1905.
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The construction of this machine is shown in Fig. 71. Very few of these are

in operation, however, and the firm itself considers them less satisfactory.

Fig. 71—R. Dolberg's Automatic Peat Cutting Machine,

A. HeinerCs machines.—These machines are manufactured by_A. Heinen,

Maschinenfabrik und Eisengiesserei, Varel in Oldenburg, Germany.

Fig. 72—A. Heinen's Peat Machine Nos. T. i and T. 2 of Dolberg^ type

The older machines, manufactured by Heinen, see Fig. 72, in two different

sizes (numbers Tl and T2), are practically the same as the Dolberg machine

shown in Fig. 63, and are suitable for well humified peat free from roots and

fibres.
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III order to t>o able to treat fihrouji \ictii, llcinen hai combined thflM

luiirhineH with appftr/ituH for mixinfc, toftriiiK and cuttiriK tlie raw peat. Hie

rnarliine, No. T 2 VV, in Mhown in Figii. 73-75.

J

Fig. 73— A. H<MtuMi\ Peat Machine No. T. j. \V.

Fr.. ,>.

I"^"
E» jWg_ J^- i Y, mt% mmMtm^LmA^m

V:

W^W..

A. Heinen's Peat Machine No. T. z, W
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In the feed hopper to the machine (see Figs. 74, 75) are two shafts,

a and b, provided with mixing wings, which mix and tear the raw peat.

Underneath these shafts are two other shafts, c and d, provided with knives,

which revolve against fixed knives, g, inserted through the walls. These

knives cut and pulp the peat before it enters the lower part of the machine,

where it is again mixed and kneaded by the screws e and f . The two upper

shafts, a and b, are each made in two parts, joined at the center and the two

lower shafts, c and d, are accessible through the movable side plates, in which

the fixed knives are secured. The lower part of the machine is also easily

accessible; by removing the bolts, m m, the upper parts of the cover can be

lifted up. The knife or knives, r, in the mouthpiece of the machine are easily

lifted up by the handle, s, if this part requires to be cleaned.

Any of the pairs of shafts with their knives can be removed or replaced

independent of the other, so that the machine can work with only one pair,

if desired.

The machine is well constructed, every part easily accessible, and delivers

a homogeneous and well pulped peat, but naturally is somewhat complicated.

In localities where the area of the drying field is very limited, a specially

constructed mouthpiece and loading table have been introduced by Heinen,

The construction of this apparatus is shown in Fig. 76.

Fig. 76—A. Heinen's Peat Machine No. T. 2, with Mixing- Apparatus, special Mouth-
piece, Loading- Table and Elevator.

The mouthpiece has three openings, 4x4.4 inches, and is supplied with

two cutting wheels, as shown in the figure. Instead of the usual rolling table

the machine is supplied with a short inclined table made of narrow steel

plates, which are kept wet, in order that the peat bands may move easily and

not stick to the plates. The peat is cut in suitable lengths,' taken up on trays

at the end of the table, carried to the drying field and placed on end for drying.

I
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Tho elovatoni iimnufiMtiirtMl Uy llcinen are shown in Fig*. 70 and 77

fur luM rnnrliiti(*M Noh. T 1 and T2.

Tho Iloincn iiinrhiiKti aro ummI at n nurnlicr fif |)eat planU in Gcrriimny

and aro, an a rule, HatiMfactor)* to tho owiien* of lhc?»ic planUi. Marhine No. Tl

UiiH a daily (10 houn* ) rapacity <>f 2:J,(K)(>—:n,(J(X) |j€;at briclui, equivalent to

\'2 i\!\ 17 ori tons, with 13 rnon.

Ku.. 77— A. Heinen's Peat Machine No. T. i, with Mixing^ Apparatus, Roltin^c Table

and Elevator.

Machines No. T2 ami T2 W have a daily (10 hours) capacity of 46,000—

()1,000 peat bricks, equivalent to 25.30—33.55 tons, with 16 men.

The j^rice of machine Xo.T 1. \\'ith one mixingj apparatus and an elevator

20 feet lonir, is f.o.h. \'arel 2,000 marks=.S480.

The price of machine Xo. T2 W with two mixing apparatuses and an

elevator 33 feet long is 4,250 marks=$l,020.

/,. Liicht's Machines.—These machines are manufactured by L. Lucht

Maschirtenbau-Anstalt und Eisengiesserei in Kolberg, Germany.

The machine, see Figs 78 and 79, has only one shaft rotating in a cylinder

Fig. 7S. L. Luchts Peat Machine. Fig. 79.
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which is of larger diameter at the feeding end. In this wider part the shaft

is supplied with knives, which rotate against fixed knives placed in the walls

and with part of a screw thread. In the narrower part of the cylinder the

shaft is supphed with a continuous screw thread, in which a spur wheel ro-

tates as shown in Fig. 78. The object of this wheel is to keep the screw clean

and to assist in moving the peat mass towards the mouthpiece.

Only a few of these machines are in operation and no special advantages

are gained by this construction.

A. Anrep's Machines.—These machines are at present manufactured by

Abjorn Anderson's Mekaniska Verkstads Aktiebolag, Svedala, Sweden.

The Anrep machines are, as has been said previously, those which Ijest

fulfil the requirements of a first-class peat machine.

The older machines constructed by Anrep, which are still largely used,

especially in Russia, had two parallel shafts rotating against each other, see

Figs. 80, 81. These shafts are provided with knives placed in such a manner
that they form a screw-thread. The knives on one shaft rotate in the spaces

left by the knives on the other shaft in a manner similar to the screws in the

Dolberg machine. Fixed knives are placed in the bottom and also in the top

cover, which are so constructed that they act as bearings for the shafts.

According to A. Anrep's patent, the rotating knives shall rotate against

the two edges of the fixed knives. By this construction no spaces occur on

the rotating shafts in which roots and fibres can twist around and necessitate

stoppages for cleaning. All the material put in is thoroughly pulped and

forced towards the mouthpiece, close to which the shafts are provided with

screw threads.

Fig. 8o—A. Anrep's Peat Machine with two shafts (exterior).
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Vn.. >^< \ Anri'p s |\mi Machine with two shaft h ontrrior).

The capacity of these machines is from 40 to GO tons per day.

In machines of this construction the peat mass is more thoroughly pulfM-d

than in a DoIIxtj^ machine. The construction is simpler than in the Schlick-

eyscii and Hcincii niacliincs. and the capacity larger.

Anrcp's niacijines of the above construction are, as has been prexiously

stated, manufactured also by R. Dolberg, in Rostock , and by a number of

Russian firms.

The elevator used is always an end elevator, about 35 feet in length.

The lower end is carried up by two wheels resting on boards.

An Anrop peat plant of the construction usually employed in Russia h
shown in I'late ID.

The later machines constructed by Anrep, which are displacing the older

ones, have only one rotating shaft. These machines are at present manu-
factured in two sizes: No. I B and No. II B, by Abjorn Anderson, Svedala,

Sweden.

Machine No. 1 H.—This machine as at present manufactured is shown
in Fi.iTs. 82-84.

The feed hopper is made narrower at the top and widened out towards

the machine in order to prevent the }>eat mass from forming an arch, which

otherwise frequently occurs with one shaft machines.

The cylinder, in which the shaft rotates, is made with two diflferent

diameters connected by a conical part. In the wider part below the feed

hopper the shaft is provided with six double knives of the construction shown

in Fig. 85. These knives rotate against the six fixed knives inserted through

the bottom of the cylinder and act as half bearings for the shaft. The fixed

as well as the rotating knives, in this part of the machine. are each of the same

pattern and of exceedingly strong construction. In the conical part of the

cover the shaft is supplied with a screw thread which, with its two sharp

edges, cuts against the fixed knives on either side. The narrower cyUnder has

three fixed knives inserted through the bottom and two through the top,



Fig. 84

Fig. 82.

A. Anrep's Peat Machine No. I. B.

which latter with the two corresponding knives through the bottom form full

bearings for the shaft.

The shaft is supplied in this part with two knives and a double screw

thread, which, if desired, can be substituted b}- fixed and rotating knives, in

case the peat requires a still more intensive pulping. In front of this cylinder

is placed a conical part which carries the mouthpiece of the machine. The
shaft in this conical part is provided with a double screw thread, which presses

the peat mass tow^ards the mouthpiece.
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Fii.. 85— Rotatinjj and fixed knives in the Anrep I'eat Machine.

The knives rotating under the feed hopper have bill-shaped points,

on which the descending peat falls during their upward motion. These bills

tear the peat to pieces and throw it towards the opposite side of the cylinder,

whore it is caught again and cut against the fixed knives.

The shaft makes about 2G0 revolutions per minute.

In these machines, fibres and roots have no opportunity to twist them-

selves around the shaft and cause stoppages, and the peat mass is exceedingly

well pulpetl and homogeneous.

Every part of the machine is easily accessible. By loosening a few bolts,

the feed hopper and the upper part of the larger cylinder can be turned on

hinges and the mouthpiece and conical front piece are turned open in a

similar manner.

The construction of the machine is simple and strong and permits of a

large production.

The elevator and rolling table chiefly used are shown in Figs. 86 and 87.

The former is a so-called tlrag elevator, without any special carr>-ing arrange-

ment at its lower end. It is made of channel beaiiis and iron plates. The

returning part of the chain with its pallets runs on a sheet iron bottom under

the elevator, which permits the elevator to rest on the st€ps of the trench,

and decreases the liftins: of the raw material to a minimum.



81

Peat Plant with Anrep-Svedala Peat Machine.

The rolling table is placed at an angle with the centre of the peat machine,

whereby the cars generally used for the transportation of the machined peat

are more conveniently loaded.

The rolling table is substituted by a belt conveyor when the new methods

(see later) of transportation and laying out for drying are employed.
6
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Ab a rule, thc«c nmchinet are operated hy a 42 h.p. motor, which b
Buffirirnt for the o|)erution of a number of acGeMory apparattui, deacribed

Inter.

Thr prixluctioii |mt day of 10 hount with thin machine and with the u«ua1

uietho<lM of trannportatioii and layin^^ out Im aU>iit /W) tonji air-dried peat.

The price of a phint, including u coniplct** iiiuchine No. 1 B, onlinary

mouthpiece 5x6.2 inchcti, an eU;vator 33 feet long, rcjlhng tal>le and Ijrake

arrangement, mounted on n truck lar^e enough f(jr motor, ia f. o. b. Hvedala

l.l(M) krnnor, about $1 ,190.

Machine No. II B.—The conntruction of this machine is the aame in

principle i\s machine No. 1 B, but the dimenwions are smaller and the number
of ii.xed and rotating knives less. The protiuction per day of 10 hours with

this inacliiiie and the usual methods of transportation and laying out for

drying is about 'S*i tons. A 34 h.p. motor is generally employed.

Tiie price of a plant including a complete machine No. II B, ordinary

mouthpiece 5 x 5.2 inches, rolling table and brake arrangement, mounted
on :i truck large enough for motor, is 2,800 kronor, about $760.

Machine Svvdala No. 2. The above firm also manufacture peat ma-
chines constructed by N. Fredriksson. These machines are numbered
Sved ala No. 2.

Fig. SS—Svedala Peat Machine No. 2.

The construction is shown in Fig. 88. The hopper (a) turns on hinges,

whereby the interior of the cylinder is easily accessible. The conical front

piece (1) carrying the mouthpiece (m) is also easily opened in the same man-

ner. The machine has only one shaft, which is pro\ided below the hopper

and for some distance in the cylinder with a screw thread (b). This screw

thread has a sharp edge (d) which cuts against an edge (c) fastened in the

cylinder and 16 inches long. In front of the screw is a single knife (h) which
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cuts against the sharp edges on the arms of the bearing (e) shown in Fig. 89.

The peat mass is pressed forward between the arms of this bearing and on

the other side is cut by the rotating knives (i), shown in Fig. 90. In front

of this knife is a double threaded screw (k) which presses out the peat mass

through the mouthpiece.

Fig. 89—Fixed Knife and Bearing- (e). Fig. 90.—Rotating Knife (i).

The elevator and rolling table are of the same construction as those

shown in Figs. 86 and 87. The machine is well constructed and suitable

for well humified peat, but a certain part of the shaft has no tool for cutting

or moving the peat, and fibres or roots have, therefore, an opportunity to

cause stoppages, and so far as known, not many of these machines are in

operation.

Akerman's machines.—These machines are manufactured by Akermans

Gj uteri & Mekaniska Verkstad, Eslof, Sweden, and have formerly been used to

some extent in Sweden and Finland. The construction is shown in Figs. 91

Fig. 91—Akerman's Peat Machine.

I
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Vm. c)2—Akfrman'H IVat Machinr.

HiulU2. The two rotating 8hafts are not parallel, but placed in a conical cover.

They are provided wiht knives and screw threads, as shown in Fig. 91.

The treatment of the jx^at in these machines is not much better than that in a

I )i)lber<: machine, and on account of their conical shape a numlxjr of differently

constructed reserve parts require to Ije kept in stock. For fibrous peat

and where roots are plentiful, they are not suitable.

.\ nuniher of other peat machines have Ijeen used and are probably

used at the present time in some localities, but they are either of less suit-

able construction or difler very slightly from those previously described.

Ahham;i:mknt of Pi:.\t Machine and Motor.—The peat machine and

motor are, as a rule, placed on the same platform, which is mova-
ble on rails. The motors most commonly used are locomobiles, which

can he employed for other purposes when the season for the manufac-

ture of peat fuel is over. The locomobile is either placed with the fire-box

facing the peat machine or in the opposite direction. In the former case

the driving belt may be longer, which is favourable: in the latter case the

firing is more convenient. Where electric power can be had cheaply, electric

motors are used. For large plants, where a number of peat machines are

working, electric motors are probably cheaper, as the men required to fire

and attend to the locomobile can be avoided. The platforms are either

moved forward by hand or by motor power.

Transportation and L.\ying Out the Machined Peat for Drying.—
The peat when it leaves the machine is taken up on pallets which are

laid under the mouthpiece on the rolling table and cut in suitable lengths.

For the cutting of the peat hea\y knives, some of which are shown in Figs.

93-95. are usually employed. In some localities a balanced board proxided

with the required number of cutting blades, see Fig. 96, is used. The pallets

with the peat bricks are loaded on cars and transported to the drying field.

At small plants wheelbarrows, see Fig. 97, running on boards are used.
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Knives for Cutting Peat.

f;^. 9s.

^

Fig. 96—Arrang^ement for Cutting Peat.

The arrangements of such a plant in a drained bog with a Dolberg one-horse

peat machine are shown in Fig. 98. In undrained bogs a cutting machine

(described on page 29) is used for the cutting and Ufting up of the raw peat,

Eia-a;^

Fig. 97—Wheelbarrow for transport oi Peat Pallets to drying field.
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Fu;. 98—General arranjifement at a Dolbcrjf Peat Plant with a one bone Peal

Machine (in a drained bo)f).

.
^

'J
f:

Fig. qq—General arranv;enients at a Dolberg^ Peat Plant with a one horse

Peat Machine (in a wet bog^).

otherwise the same arrangements, see Fig. 99. are employed. At larger

plants cars running on tracks are generally used.

These cars are either made of iron or wood and constructed for three,

two or one row of peat pallets. The weight of the loaded cars should not

be too great to be easily moved by one man. The cars chiefly used are shown

in Figs. 100-103. Those with two or one row are more conveniently loaded

and unloaded and better liked bv the workmen.

iii
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Fig. ioo—R. Dolberg-'s car for transport of Peat Pallets.

^

^

^
1:^

Fig. ioi—Sug-g- & Co. car for transport of Peat Pallets.

(— J

—

m
Z'.zr.'z:.

^
Fig. 102—Anrep's car for transport of Peat Pallets with Peat Machine No. I. B.

Fig. 103—Anrep's car for transport of Peat Pallets with Peat Machine No. II. B.

The methods used for the transportation of the loaded cars to the drying

field and[;the transportation of the empty cars back to the peat machine are

numerous, but the following are those principally employed:
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In Germany, whorn iho jiriit nifirhiiicM unod K«*iMTftl)y have a compar-
ntivrly Hniall prodiictidn, or Honio 'JO 'ifj tonit "d peat per day o^ 10
houFH, the? inclliod nhown ift ]"'•' M)| Im <ifu?n *,,t^',-.,r^\ In thtii CMC only

i

Drainagre dit»:h

New Drying Field
Drainag-e ditch

Dr> ing Field being covered
Drainage ditcfa

Drying Field covered

Fig. '04—Method of transF>ortation to and from drj-ing field and arrang^ements on
the bog^, employed in Germany.
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one portable track with a short siding is used. The loaded car is brought

to the drying field, unloaded and brought back on the siding before the next

car has reached the single track on the drying field. As soon as the area

which can be conveniently reached from one position of the track is covered,

the track is moved to its next position, as shown in the fig. This method

allows only a very limited number of cars to be continuously used and is,

therefore, less suitable for a large production.

The method usually employed in Germany is shown in Figs. 105-107.

Fig. 105—General arrang^ements at a Dolberg^ Peat Plant with Peat Machine
No. I. b. or I. c. (in a drained bog).

Fig. 106—General arrangements at a Dolberg Peat Plant with Peat Machine
No. I. b. and Cutting- Machines (in a wet bog).
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Fu;. 107—General arranf^ementn at a Dolber^ I'cat Plant with Teat Machine

N\v I. b. aiul Cuttinjf Machine for Motor-power.

The portable track is laid down as a rectangle ^nth round comen, so-

called round track, which |)ermits the cars to be moved continuously in one

direction. By this method any desired numl^er of cars can be employed,

but the distance which each car has to travel is considerably increased and

necessitates the employment of more men than otherwise would be required

for the same production.

Fi*;. 105 shows the general arrangement at a Doll>erp plant, with a peat

machine Xo. 1 1) or 1 c, in a drained bog. Fig. 100 is the same in an undrained

bog, where cutting machines for hand power are used, and Fig. 107 the same
in an undrained bog where cutting machines for motor power are used. The
track is made in sections of suitable lengths, and when the area of the drying

field has been covered from a certain position of the tracks at two sides of

the rectangle, these two sides are moved and shortened the required length

and the laving out continued.

The laying out with round tracks is also done as shown in Figs. 108 and

109.

In Russia, Sweden, etc., the method with parallel tracks, shown in Fig.

110, is chiefly employed. By this method the distance which the empty
cars have to travel is decreased to a minimum. The peat bricks are first

laid out at the greatest distance from the working trench, and as soon as

the drying field in front of one section of the track is covered, this section

is removed the distance, d. When the whole ^A-idth of the drying field is covered

from the track A, the curves C, D and E are moved to their new positions,

and the peat now brought out on the former returning track B. Instead of

the curves D, the use of which requires that the track should always be moved

III'
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Fig. io8—Transportation and laying-out for drying with round track

(B. peat bricks laid out)

Fig. 109—Transportation and laying out for drying with round track

(D. peat bricks laid out)
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Fig. 1 10—Anrep Svedala Peat Plant with transportation by hand on parallel tracks.

exactly the same distance, other arrangements are employed. One of these

is shown in Fig. Ill, and consists of a portable frame laid across the two

tracks. This frame carries a low truck with rails for the empty peat cars,

which are pushed up on these rails and moved to the other track. Occasion-

ally a simple iron plate is thrown across the two tracks and by means of this

plate the empty cars are easily moved from one track to the other.

Aiircp's round track with mechanical transportation.—The peat cars

are by this method (see Fig. 112) transported by means of an endless

cable driven by the same motor as the peat machine. The number

of men otherwise required for this transportation is hereby avoided.

The platform of the peat machine and motor is pro\'ided with two rope

pulleys, one of which is driven by a chain and chain wheel from the motor

I



Fig. 112—Anrep Svedala Peat Plant with cable transportation on round track.



M
and roiipleil or unruuplcd hy tiifiuui of n fricticm coupling. The cmlAti, IW

inchi^H in (liatncUT, runii over two rofx? pullcyH and over two other
|

l(M'iit4Ml on the tnirk to tho |)oat nirirliint*, which krep the twoparUiri ;•

I'Voni hf*n* it runM to u H(>-rnllc<l Htatitm rnr, provided with four BUtulU-r .r :

two lurf^or pullrvH. One? part of lUv mhlr runi* from here an Hhown in Fig. J ij

to n hori/ontnl block, which ift kopt in place by a cable running over two

verticul piilleyH placed in a franio (nee Plate 2«3) and kept tight by a weight.

The frame is kept in place by an an<'hor arrangement, Nhfiwn in Fig. 113. The

Fk.. 1 13—Anchor

cal)lc runri from the block back to the station car, around a larger pulley and

around the track, which is provided at the curves with rollers. The peat car.M

are provided with a coupling apparatus of wood, operated by a lever, and

are ei\.sily coupled or uncoupled.

Double tracks are used on the side where the peat is unloaded, so that

wlicii the whole width of the dr^'ing field is covered only the curvee need to Ix?

moved at once and the work can continue with a minimum of interruptions.

The stretching apparatus must also be moved simultaneously in order to keep

the cable tight. When the lengths of the two sides of the track in the direction

in which the peat machine is moved aie too small, the whole track is moved
forward. The width of the drying field should, however, be such that the

peat dug out from the trench can be laid out the same length on the drying

tield.

Anrcp's jnechaniccU transportation combined with C. W. Jakobson^s field

press.—In order to further decrease the number of men required and increase

the capacity of the peat plants, the usual method of placing the peat bricks

on pallets has been displaced by the following method, shown in Fig. 114.

The peat machine is pro\'ided with a belt conveyer instead of a rolling

table, which conveys the j^eat from the machine to the dumping cars. One
man couples the cars, when loaded, to the cable. On the dr}'ing field another

man uncouples the cars and dumps the peat into the field press. This field

press is invented by C. W. Jakobson, but the original idea is probably derived

from the apparatus constructed by Th. Ekholm and described on page 54.

The field press consists of three parts (see Plate 24), a front part intended for

the reception of the peat mass, a middle part for levelling the mass to a layer

of uniform thickness, and a thiid part for cutting this peat layer in parallel rows.

The front part consists of a rectangular frame, which is pro^'ided with a wooden

roller below the front side and open at the opposite side. The middle part is

connected with the front part by bolts in such a manner that it is movable in a

vertical direction. It is covered by a slishtly inclined cover, with the higher
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PEATMACHIMt

£L£VATOI*

WOUKIUG mCNC/t

MOTOR

wiMCMcs ro/i cAaie MHO rieLop/tcss

CABLE ro/t MOI^/A/e TMC PSATMACHIMC PiAMT

ANCHOff rOR SAME

TRACKS

r/eLOPR£SS

DUMPIHa CAAS

P£Ar LA/O our OM DRrtHO PfttO

Fig. 114—Anrep Svedala Peat Plant with cable transportation on round

track and fieldpress.

side in front. The back part is also connected with the middle part in such

a manner that it is movable in a vertical direction and covered in the same

manner. Below this cover 14 vertical plates, 5 inches in height, are placed,

which cut the peat mass to this depth. When the press is hauled forward,

these knives cut through the peat mass and by means of wooden knives

placed behind and pressed down by springs the mass is divided into 15 con-

tinuous rows. The covers to the back and middle parts are pressed down by

weights, as required.

The peat rows laid out by the press are cut in suitable lengths by the tool

shown in Fig. 115.
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The proM is moved only in one dirtTtionj.e. .towards the workinj^ irench,

uthrrwino ttio Ituiilin^ urruiiK^'ment tjccomiss too complicatc^l.

Tho cuhU* uMcd for hauling the prow (see Fig. 114) is fastened in a rinfc

(iinnortod with tho front nido of thr* prr»w t>y two ropes of equal limgtha. From
then* it ruii.M over n pullfv hfld in phico by two anrhom, and to a winch at th«*

motor.

1 I

Fu.. 1 15—Tool for Cuttini^ Peat.

When the end of the Hue is reached, the press is loaded on a low truck and

brought hack to the l)eginiiing of the next hne.

One man is generally employed at the prei?s for levelling the peat dumped
into it. another man for cutting the peat rows in suitable lengths, and a boy

stationed at the plant for signaling to the engineer in case the press requires

to be stoppx^d.

A similar arrangement is also employed when parallel tracks instead of

a rouiul track is used. The arrangement in this case is shown in Fig. 116.

By this method the peat bricks laid out on the dr>-ing field obtain a better

shape and the dirty work of loading and unloading the pallets usually em-

ployed is avoided. The production is considerably increased and the cost

lowered on account of the less number of men employed.

-I. Korncr's airangcmcnt for transport to the drying field.—This apparatus

consists of a numl>er of rolling tables (see Figs. 117-119 and Plate 25) placed

on wooden supports. One side of the table has rollers turning in one direc-

tion, and the other side has the same turning in the opposite direction. A num-
ber of such tables are placed in front of each other until the further side of

the drying field is reached. Each .section is about 20 feet long and is easily

moved.

The rollers for each section are turned in their respective directions by

means of a chain running on the top and underneath ever}* second roller, as

shown in Fig. 117. The chain is driven by a pulley.which derives its motion

from a bevel gear operated by the shaft placed underneath. This shaft is driven

direct from the peat machine and is supplied with special couplings for each

section. These couplings are constructed in such a manner that the different

sections of the shaft have about 3 inches play in a longitudinal direction and

also permit the different sections to make certain angles with each other.
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Fig. ii6—Anrep Svedala Peat Plant with cable transportation on parallel tracks

and field press.

Figr. 117. Fij^. I 1

1

3t=C
fi^^

Fig. 119.

n ay '

I
'

'

g I I

T '

^"At '
:^ ' Mt 'T^ ' 3^'^^^^-M.'

iri iS fl*tf

'y" "^^ "^^ —'~^ r :^^

—

'

a*ej A fl*?] i?fi irt] T
iT==TT [J

A. Korner's Peat Pallet Conveyor.
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Fig. 1 20—Coupling: to A. Korner s Peat Conveyer.

The construction, which is covered by a special patent, is shown in Fig. 120.

The rollers on the table are placed a Uttle inclined (see Fig. 118) in order that

the usual pallets carr}'ing the peat bricks may stay on.

The peat is cut in suitable lengths when it leaves the peat machine and

transported by the rollers on one side of the table to the drj-ing field. The
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empty pallets are placed on the other side of the table and transported back
to the plant. The pallets can naturally be taken off at any desired point, as
shown in Fig. 121. When the drying field furthest from the plant is covered,
the sections covering this distance are uncoupled and moved to the next line,

as shown in the figure.

Fig. 121—A. Korner's Peat Conveyor and Method of laying- out for drying.

This arrangement can be used even where the surface of the bog is fairly

uneven and by its employment tracks and men required for transportation
are avoided. The objection to its employment is that it consists of a great
number of parts, which are liable to break and cause stoppages and repairs.

The apparatus is manufactured by A. Korner, Eslof, Sweden, and costs
32 kronor per meter, about $2.65 per foot, f.o.b. Eslof.

Drying and Storing.

The peat bricks laid out on the drying field are turned and piled in heaps
in a manner similar to those already described. If the peat is sold as soon as
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it Ih dry, no Htnrkinfc or MtfiririK iit iMMi-mtary, but if thi« ia not th« oate fUieldllg

or Htoring in rcc|iiire(l.

A |H*rrn{inciit track hoiiu* iliHtancf from tlu* workn ' h ih ^M'Ufrully

laid down and from thin iN'rmaiiciit track |Kirtal>lc* tra< nn arc uMxi tif reftch

the drying field. The trackf« iim4m1 in thiH work, fut well M for most other pur-

poHeH, arc moilo uf light raiU holted or nvcte<l in Hection« to fteel tiei,

Fig. 11>2.

."^3^^:

Fig. 122— Portable Tracks used on Peat H. ^ .

The cars chiefly employed for transportation of the dr>' peat are shown in

Figs. 123-127.

In some cases sjx^cial sheds are used for storing the dry peat. These

sheds are made with trianguhir sections and with a rather small angle at the

top, in order that no snow may remain on the roof. By this construc-

tion only light lumber is required and the cost thereby decreased.

At some of the larger plants a large storehouse with loading facilities

is generally erected at the nearest railway station.

i-'ic. 1-3—Lar lor iranspori ot dried Peal.
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Fig. 124—Car for transport of dried Peat.

Fig. 125—Car for transport of dried Peat.

Fig. 126—Car for transport of dried Peat.
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Fig. 1*7—Car for tnin<i|)ort of drird IVni.

Description of Individual I'lai 1'lanth.

Stnfsjo.—Tlie com mission, appointed by the Swedish Government to

tost (litTcront |x?at machines, made in 11K)3 tests at the above place with

Anrcp's machines Nos. I H and II H, and with Svedala No. 2.

Tlie tests husted during two days, 10 hours a day, and later special tests

wore made in onler to luscertain the maximum capacity of the plants and the

suitability of the |x»at machines for treatment of fibrous peat plentifully niixed

with tough roots. Tlie raw |x»at contained on an average 11. (i',^, dr>' fx?at

substance, and the madiined peat 12%.

The peat bricks were loaded on pallets and transported and laid out on

the drying field by hand on parallel tracks, as described on page 90.

Tests with Anrcp Machine No. I B.*—The construction of the machine b
given on page 78.

The number of men employed was as follows: 1 engineer, 1 helper, 10

diggers, 2 loailing the peat pallets on the cars, 6 transporting the cars to dr>'-

ing field, 4 unloading and laving out the peat for drying, and 3 boys attend-

ing to the pallets and cutting the peat—total, 24 men and 3 boys.

During 20 hours 794 cubic yards of raw peat were dug out from a trench

19.8 feet wide and 7.3 feet deep. The locomobile used was of 42 h.p. and

was supplied with winch and cable for stump pulling. During the trial 69

stumps were pulleil up without any interruption in the work. Xo choking

occurred in the hojiper to the peat machine and all the material brought up

by the elevator was easily treated in the machine. The interior of the machine

was after the trial perfectly free from roots and fibres.

The peat was cut on the rolling table into pieces 12 inches in length, and

the pallets were 6 feet long. The interior dimensions of the mouthpiece

were 4.84 x 5.36 inches = 25.94 sq. inches. Each peat biick contained,

therefore, 311 .3 cubic inches of wet peat and each pallet 6 x 311 .3 = 1,867.8

cubic inches. The cars used (see Fig. 102) for transportation to the clr>'ing

field were each loaded ^^^th about 30 peat pallets. The peat bricks were

unloaded on a 20 feet wide strip of the dr\-ing field on the further side of the

exterior track and when the strip was covered this track was moved 20 feet

back from the interior track. The carrier shown in Fig. HI was used for the

* Anrep's machines were at that time manufactured by Munktell, Elskilstuna, Sweden,



Plate 20.

Anrep Peat Machine No. II. B. at Stafsjo, Sweden
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transportation of the cars from one track to the other. During the trial the

tracks were moved 6 times, the time required for each moving being dl

minutes.

The first day 53,220 peat bricks from 8,870 pallets were laid out on the

drying field and during the second day 51,780 from 8,630 pallets, total 105,000

peat bricks during 20 hours, or 639 . 03 cubic yards. The area covered on the

drying field was 6391 .4 square yards, or 10 cubic yards per 100 square yards.

The raw peat treated per man and day (10 hours) was 15.55 cubic yards.

794 cubic yards of raw peat* produced 639 cubic yards of machine peat, the

reduction in volume through the mechanical treatment was, therefore,

19.5%.

The raw peat contained 11.6% dry peat substance and had a specific

weight of 1.0. Calculating on air-dried peat with 25% moisture, the pro-

duction per day was 51 .59 tons.

During the special tests made, the production during half an hour

amounted to 29 . 39 cubic yards of machine peat or 587 . 8 cubic yards per day

of 10 hours, which would equal 94 tons air-dried peat with 25% moisture.

It is naturally not possible to obtain such a production during a continuous

working, but it clearly demonstrates the large capacity of this machine.

The test made with fibrous peat and tough spruce roots showed that the

machine was fully able to treat such material.

Tests with Anrep Machine No. II B.—The arrangements at this plant

are shown in Plate 20.

The number of men was as follows:— 1 engineer, 1 helper, 6 diggers, 1

loading the peat pallets on cars, 5 transporting the cars to the dr}dng field, 2

unloading and laying out the peat for drying and 3 boys attending to the

pallets and cutting the peat.

The machine used was of older construction and not provided with the

later improvements. A 25 h.p. locomobile furnished the power.

During 20 hours 528.34 cubic yards of raw peat were treated. The
interior dimensions of the mouthpiece were 4.92x5.36 inches.=26.37 square

inches.

Each peat pallet was 52 . 8 inches in length and the peat was cut in lengths

of 13.2 inches. The cars used for transportation (see Fig. 103) were each

loaded with about 25 peat pallets.

During the trial 67,220 peat bricks=452.5 cubic yards, were laid out for

drying. The raw peat treated per man and day (10 houis) was 15.04 cubic

yards. The reduction in volume through the mechanical treatment was

14.35% and the daily production 34.37 tons air-dried peat, with 25% mois-

ture.

During the special test made, the production during half an hour

amounted to 14.8 cubic yards of machine peat or 296 cubic yards per day of

10 hours. This machine also treated fibrous peat and roots to satisfaction.

* Including the volume occupied by the tree stumps.
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TtMts with Svrdaia So. 2.—ThU machine wan driven by a '25 h.p. electric

motor, hut in order to compan* the rf^iiltii r^htaineil the numljer a( meo em-
plovrd iM iiMiumod to Ijc that nH|uir«Nl if a locomohile wan uaed. In nich a

0111*0 tlio mimU'r of men omployod w<nild have lioeo:— 1 cnjpneer, 1 heljjcrr, S

dij^K^TM, 1 InadinK the jM'at pallets cm rarM, i\ trrir rig the cam to iUf dr>'inif

hold, .'{ urdoadiii^ and hiving out the (jeat for 'iij>iiig and 3 boys attendinK

to the* puUctM und rutting the |)cnt.

The coHHtruction of the machine i« described on page 82.

Dining the trial 505 K cubic yardji of raw peat were tfeftted in the ma-

chine.

The interior tiimenwionii of the niouthpierc were 5.2 x 4 98 incheK

25 89 s<|uar(' inches. Karh {)eAt pallet was 54 inches in length and the pent

was cut l>y the knife shown in Fi^. 96.

l>iirin^ '20 hours 78,220 \)ci\i l)rickfl from 15,644 peat pallets were laid

out for dr}'in^. The volume of the machined peat was 437.92 cubic yards.

The raw |)eat treated per man and day (10 hours) was 11 .75 cubic yards.

The reduction in volume throuph the mechanical treatment was 13.4%, and

tlie daily production 32.9 tons air-dried peat with 25^{^ moisture.

During the s|XM*ial test made, the production for half an hour amounted
to 22 IT) cul)ic yards of machined peat or 443 cubic yards per day of 10 ho!!r«

This machine occasionally required cleaning, and after the lest ^ith t .•

fibrous material were found roots and fibres twisted around certain parts of

the machine, otherwise it was satisfactory.

Koskivara, Sweden.—In order to ascertain the possibilities of manufac-

turing peat fuel in the northern part of Sweden, the Swedish government

erected an experimental plant at Koskivara, situated at 66° 39' latitude.*

* Report by the Swedish Department of Agriculture.



105

The season during which air-dried peat fuel can be manufactured here

is very short, as shown in the following table:
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ThvMc (igurori nrc n littlo \vtin favourable than under normal conditioot,

hut the |)ont inunufm*turc<l had Huffirient time to dry.

T\\v arnin^niMMitM on thf* hog arc nhown in Fig. 128. Thiji plant wa/t in

(t|M'ra(ion (hiring WHYA H)(V>.

Fig. 12$—Peat Bog^ at Koskivara, Sweden.

The peat machine used was an Anrep machine No. II. B, driven by a 23

h.p. locomobile.

The transportation and laying out of the peat bricks were done in the

usual way, with the peat pallets loaded on cars run on a parallel track.
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During 1904 the plant was in operation from June 6 to July 5 and the

results obtained are given in the following table:
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The drying work jmt ton nir-drii'd [M*At co«U 3.46 cfnu for turning tlie

|)cHl hrirlcB, 8.82 o(>ntii for piling in ]u'n]m nrid for triinii|M)rt, Htarking or ftoring

25 wnttf, totftl: 37. IW n>nin. T\w total rcmt per ton, tnrludinf; all vx\H'fim^,

amounted to al)out $1 . TK).

Con.MJdrrin^ that tlw plant only had a Mnuill prrMlnrtion, thf-
'

that |H*at-f»nl, v\'vi\ whiTi' tin* m*iiHon m m> nliort and drying i... ..i.

favoural)l(>, can U* nianufacturi'd on an cronornical Uuh'ib.

St. Olof, Sweden.—Tin* jx^at i)lant at the above place ia oni» of thi» moiit

nioilern plantH in o[x>ration in Kiiroix-.

The ari'a of the bog is about 155 acreH and the depth 12-15 feet. I • •

\yctii iH of a ^ood ({ualityand contains very little ash, as seen by tbe following

anal vsiH made at the laboratory of the Swedish Peat Society.

IVat furl from St. Olof:

Moisture 24.61%
Ash 1 20%
Organic substance . 74.19^^

Calorific value in bomb calorimeter:

Drit'd sample 8,917 B.T.U.

l)ri('(l and ash-free sample. .9.061 **

Original sample .... 6,046

The bog is partly drained by ditches and otherwise kept sufficiently drj*

by i\ watorscrew, which works very satisfactorily. It is worked with two

pi*at nuichines, one on each side of the working trench. The drying field is

drained by covered ditches in order that the surface may be unbroken.

These ditches are dug in the manner shown in fig 129. The large surface

sods are first cut out and again put back when a drain about 6 inches square

has been dug.

Fig. ijq— Drainage ditch for drying field, St. Olof. Sweden.

The peat machines used are: one Anrep machine No. IB. made by Abjom
Anderson, Svedala. Sweden, and one machine manufactured by Munktell,

Eskilstuna, Sweden. This latter firm formerly manufactured the machines

constructed by Anrep and after the termination of the contract continued

to manufacture peat machines slightly changed from Anrep's patents, but

the changes made are no improvements.

The Anrep (Svedala) machine No. IB, (see Plates 21 and 22). is operated

by a 42 h.p. locomobile, which also furnishes the power required to op)erate

the mechanical arrangements for the transportation of the machined peat

to the drying field, the field press and stump pulling apparatus.

The spades used for digging the raw peat are shown in Plate, 21 and the

mechanical transport arrangement and field press in Plates 22, 23 and 24,
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Plate 24.

Jakobson's Fieldpress at St. Olof, Sweden.
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and is further described on pages 94-95. The cars used are common dump-
ing cars made of iron and holding about 0.8 cubic yards. The machined peat

is conveyed by the belt conveyor and dumped into the cars, which, when
filled, are clamped to the transport cable and hauled to the field press, shown

in Plate 24, and further described on pages 94-95.

The production of this machine, used with the arrangements described,

averaged during the season 1907, per day of 10 hours, 55 tons air-dried peat

(about 25% moisture) and occasionally the output reached 60 tons.

The number of men employed was as follows; 1 engineer, 1 helper,

10 diggers, 1 for loading the cars and clamping them to the cable, 1 for dump-
ing the peat into the field press, 1 levelling the peat in the field press, 1 cutting

the peat laid out in suitable lengths, 1 for moving tracks, etc., and one boy

for signalling—total: 17 men and 1 boy.

The dimensions of the peat bricks in wet condition were 8x5x5 inches

and each brick air-dried weighed 1.3-1.5 lbs.

The Munktell machine was combined with a peat pallet conveyor 660 feet

long for the laying out of the peat bricks on the drying field (see Plate 25)

.

This conveyor, invented by A. Korner, is described on pages 96-97.

The engineers were paid 95 cents per day, the rest of the work was done

by contract.

Labour cost :

—

Cents per ton.

Digging, transportation and laying out tlie machined peat for

drying 40 .

5

Turning the peat bricks 3.0

Piling the peat bricks in heaps 7.0

Transportation and storing the dried peat 12.3

Transportation of th'j peat from storehouse to station and load-

ing on cars 8.0

Total 70.8

To this must be added the cost of the bog, for which in this case about $150

per acre was paid, the interest, amortization, etc.

The yearly production was some 5,500 tons.

For transportation to the railway station an aerial tramway about two

miles long was used, which was so arranged that the peat could be dumped
directly into railway cars.

In cases where the dried peat could not be stored in the storehouse or

sold at once, it was stacked in large stacks, as shown in Plate 26.

The price obtained per ton peat fuel f.o.b. St. Olof station was $2.45,

and the price paid for coal in this part of Sweden was $5.00-$5.40 per ton.

Yxenhult, Sweden.—The bog worked has an area of about 620 acres and

a depth of 8—10 feet. Part of the bog consists of little humified sphagnum
moss, which is used for the manufacture of moss litter. It is thorouglily

drained and the peat used for the manufacture of peat fuel is of good quality,

but tree stumps are plentiful in the bottom layer. The bog is worked with
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two |N*At ninrliinoN, one nn Anrr*p nmrhini* No. Hi, with riM'chAnioil tinffw-

INirtution on pariillrl trnrkit, nrul Jfikol)min'« fti'ld pniw; the otluT an *>

Aiin*p timrtiini* with two Hhaftft and the tiMUal hrninf^i-rtu-nt for tninit|iortation

Aiid hkvinf; out for dryinfc, dfMrriU'fl on pagr 90. With thf latt«'r f

thr dnily pnxhiction, iindi-r normal ronditiorui, iivrraRfd 40,(KX) jwai jrj'h-

of the (lirncnMionM 5 x /) x \'.\ 2 inchfH in 10 houm, which i« equal Ut alxiut 4t

tonH ftir-ilrird prat with 25' ,' ii.oiHtnn*.

Thf vohiinc* of thr raw jjcat rccjuirfd |)cr ton air-dri«'d peat waa alxiut

7 ruhic yanis. Tlu* ninnUT of uwn rniployod was IK men, 4 l>oyii, 1 engineer

and 1 hol|)er. Thr lalumr coHts (not incluclinf^ rnginifr Wfrr*)

:

per 1 ,iHH) IVr ton, oentn.

p'u'fxii, oenta

Fordig^inp. trans|M)rtationand layinf^out. 60.8

For turning the jx'at bricks. . 2.7

For piling tlic |M'at bricks in heaps 4 6

For transport nti«»n of the dried jx'at to storehouse

56.3

2 5

4.2

16.0

Total. . .78.0

For stacking (when necessary). . . 15.0

Tlie men emph)ye(l at tlie Anrep machine No. IB were 16 men, 1 engineer

and 1 hel|x*r.

The men here were paid 7 cents per cubic meter of raw peat dug out and

treated, the engineer and heljx^r 0.54 cents, which would make the lalxiur

cost pt^r ton as follows:

Per ton, cents

For digging, transportation and laying out. 41.1

For turning the jX'at bricks 2.5

For piling tlie jx^at bricks in heaps 4.2

For transportation of the dried peat to storehouses 16.0

Total 63.8

The spades used for digging the raw peat had square edges, otherwise

the tools and methods used were the same as those previously described. The

peat bricks were piled up in heaps, as shown in Fig. 130, which was the method

chiefly employed in Sweden.

Fig. 130—Peat heaps at Yxenhult, Sweden.

The price j^)er ton peat fuel f.o.b. Yxenhult station was $2.35.

At Emmaljunga and a number of other plants in Sweden Anrep machines

are also employed. The methods used and the labour costs and production

at these plants are practically the same as those already given.
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iSto/s/o*.—During 1901 an Anrep machine with two shafts was at work

in this bog. The daily production averaged 47 tons and the cost of pro-

duction was in detail as follows, per 1,000 pieces:^l,000 kg. or 2,200 lbs.

Per ton, kronor

9 diggers, at 0.0728 kronor 0.655

12 men for transport and laying out, at 0.0728

kronor . 874

2 men for loading, at . 0728 kronor . 145

3 boys, at 0.0364 kronor 0.109

Engineer, at 2 . 50 kronor per day . 054

Helper, at 2. 00 kronor per day 0.043-1.88

Turning and piling peat bricks 0.14

Stacking 0. 14 -0.28

Transportation to storehouse . 46

Fuel for locomobile . 09

Oil 0.03 -0.58

Total 2.74 kronor^74 cents.

To this must be added

:

Per ton, kronor

Amortization and repairs . 45

Administration . 45

General expenses . 45

Loading on railway cars . 45

Total 1 .80 kronor =- 50 cents.

The total cost of production was, therefore, $1 . 24 per ton.

Russia.—The peat machines used in Russia are chiefly Anrep machines of

older construction, with two shafts. Up to the present time, some l,300t of

these machines are employed. The new machines with one shaft have also lately

been introduced. The largest peat industry in Russia is centered around

Moscow, notwithstanding the fact that the climatic conditions are compar-

atively unfavourable and the working season short. The frost in the ground

as a rule does not disappear before the end of May, and rains during the sum-

mer are frequent. The bogs generally contain a large number of roots and

tree stumps, and require, therefore, strong and well constructed peat

machines.

The mouthpieces on the Russian machines have 5.2 x 5.2 inches

interior dimensions, and the peat is cut in lengths of 13.6 inches, each brick

weighing, air-dried, about 2.75 lbs. With the old methods of transporting

the peat pallets on cars on parallel tracks and laying them out for drying,

the production per machine per day of 10 hours varies according to the nature

* Report by Messrs. Wallgren & Larson,

t According to A. Anrep.
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of tl»c liuK, UjtuLfii 10 (A) unin tur-Uried fieal. Th« number of

einploycii ptT iinuhiiif in ahotit .'iO, of which 12 an* di|{Kera, mod Um drying
Work Im dune hy about l/i wornoii jht ma<hinc. The cost oi production
\Hir ton fwat fuel, including idl vxi^'UM-n, ntarkrd on thr hop AvtThiFt^ %\ r'Ji

to $1.40.

lieurrberg, near Munich, (irrmany.—Thi- ho;; located at this place fuf-

ni«hc« the raw material for the peat cokinK plant owned by der Obcr-
bayeritichen Koknwerke and erected, in accordance with M. Ziegler'a pat-

ents, clowe to the bog.

The boj? i.s chiefly a so-called high bog and containji, with the exception
of the surface layer, well humified \tciii of >;(KKi quality. H(x>tA and stumpo
of trees are fairly plentiful. The area of the bog at present worked by 11

|H*at m;uhim»H is some 175 acres, with an average depth of H to 10 feet. The
iiiaiii (Irainaf^e ditches and arrangement of the plant are .«hown in Fig. 131.

The peat machine.s used are of Heinen's, Schlickeysen's and Dolljcrg'g con-

struction, with side elevators. Heinen's and Doll^erg's machines have their

mouthpieces provided with two openings and deliver the wet peat with crons-

sections 4.2 x I (> inches. The peat pallets used are 4 feet long and hold

si.x peat bricks each. Schlickeysen's njachines have mouthpieces with

three o|)enings. The spades u.sed for digging the raw peat are shown in

Fig. 132. Tlie peat ])allets are loaded on cars in three rows, which are Iranj*-

ported to and from the drying field on round tracks. The average production

for each machine for ten hours, employing 14 men, is 22 tons air-dried peat.

The cost per ton peat at the coking plant was $1 .20 to $1 .75, and the wages
of the men were on an average $1.25-$1.50 per day.

Each })eat machine was run by a 20 h.p. electric motor. The electric

energ}' was developed by two dynamos each of 128 K \V. driven by two
locomobiles, which were fired with peat or with the waste gases from the

coking retorts, and placed in a separate building close to the bog. The
peat machines worked day and night, with two shifts of men. During the

night electric light is used, both arc lamps and incandescent lamps being

employed. Usually four arc lamps for each machine were suflficient. These

lamps used the direct current of 440 volts which supplied the motors driWng

the peat machines. The location of the circuit which follows each working

trench is shown in Fig. 131. The wires are hung up on poles, and at ever>*

165 feet connections can be made with the motors to the various peat ma-
chines.

The employment of electric motors instead of locomobiles is undoubtedly

a very practical arrangement at a plant where a number of peat machines

are working. Each locomobile requires an engineer and a helper for carry-

ing fuel and water, and the employment of these men is avoided where

electric motors are used, the foreman for each machine attending to the

switching on or off of the current. Furthermore, an electric m.otor is yer>'

much lighter and runs more quietly and with less \'ibration than a locomo-
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bile or a gasoline engine, which is sometimes used. This is important in

bogs where the walls of the working trench have a tendency to cave in or

crack.

Fig. 131—Peat bog- at Beuerberg, Germany.
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^
Short handle lx>nir haiuJU- Fork
Ionic hlatlc Bbort bl«<lc

Vui. i.v—Tools used for iliKKi'^K IVal .it HimhtUtj^, CJcrmany.

Feihnhnrh, Havana, Germany.—This bog i.s a high lx)g with an area of

710 jicres and a (Irpth of from U) to 50 fwt. The average depth at present

worked is 21.5 feet. Part of the bog contains less humified sphagnum mom,
which is used for the manufacture of moss litter, otherwise the peat is well

liuinifiod and of j^ood (}uality, ;ls shown by the following aDalyms:

—

Peat fuel from Feilenbach:

('arl)oM

Hydrogen

Oxygen and Nitrogen

Ash

.

Moisture . .

Total

JSulphur

49 19%
5 30 "

29 62**

1 16"

14 73 •*

100 00%
0. 13"

Roots and stumps of trees occur, but not in ver>- large quantities. The bog

is well drained and the drying fields are drained by small ditches 2.6 feet in

depth and about 30 feet apart.

The bog is worked by 9 peat machines of Dolberg type, \^ith side ele-

vators, manufactured by Sugg and Krauss, in Munich. Each machine (see

Plate 27) is run by a locomobile of 16-18 h.p., and with 17 men gives an

average production of 22 tons per day of 10 hours.

The men are distributed as follows:— 1 engineer, 1 helper,* 5 diggers,

1 putting the peat pallets in position.* 1 cutting the peat in suitable lengths,*

2 loading the peat pallets on cars, 4 transporting the cars to and from the

drying field, and 2 unloading and placing the peat bricks on the dr\'ing

ticld.

The spades used for digging were the same as those employed at Beuer-

berg, and the transportation and laying out for drying were also performed

* At Feilenbach this work was done by women.



Plate 27.

Peat Machine at Feilenbach, German}

Plate 28.

Peat Machine at Triani^el, Ciernianv
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in a similar manner. The mouthpieces to the machines had two openings

4x4.8 inches, and the peat was taken up on pallets 52 inches in length and

10 . 2 inches in width. Each pallet contained 6 peat bricks of the dimensions

4 X 4.8 X 17.3 inches.

The men were paid 16 marks per 1,000 peat pallets=6,000 peat bricks,

laid out for drying. Of this amount they received only 15.25 marks each

pay day and the balance, 0.75 marks, was held back until the season was

over and then paid only to those who had remained the time agi-eed upon.

The amount paid per 1,000 pallets each pay day was distributed as

follows:

—

Engineer at 1 . 26 marks 1 . 26 marks

Diggers at 0.97 " 4.85

Pallet placer ... .at 0.46 " 0.46

Peat cutter at 0.46 " 0.46

Loading men .... at 1 . 07 " 2.14

Transporting men at 0.94 " 3.76

Unloading men. .at 0.88 '' 1.76

Helper at 0.56 " 0.56

Total 15.25 marks

The peat bricks weighed, air-dried, on an average 1.75 lbs., which would make
the cost per ton air-dried peat, layed out for drying, about 3 marks=72 cents.

Including all expenses, the cost per ton f. o. b. Ober Aibling station was

given as $2.40, which is exceedingly high. The men made, on an average,

a httle over $1.00 per day.

The dried peat was brought from the bog to the railway station by

means of small locomotives on a narrow gauged railway.

The yearly production at this plant averages 15,000 tons and the price

obtained per ton peat fuel f. o. b. Ober Aibling was $3.50.

The price of coal in this part of Germany was $6.20 to $6.50 per ton.

Triangel, near Gifhorn, Germany.—This bog has an area of some 3,000

acres and an average depth of 13 to 16 feet. It is owned by "der Norddeuts-

chen Torfmoor Aktiengesellschaf
t
" (A. Rimpau of Braunschweig). Every

part of the bog not used at present for the manufacture of peat fuel, moss

litter or peat mull is cultivated, and the results obtained by the methods em-

ployed have been exceedingly favourable.

The bog is a high bog with a surface layer of 3-4 feet of sphagnum moss,

which is used as a raw material for moss Utter manufacture. The drainage

is accomplished by a large ditch cutting through the bog and by side ditches,

so that it is thoroughly drained to the bottom, which is used for drying field

or brought under cultivation at the rate the bog is worked out. A permanent

track of normal gauge is laid down on the side of the main drainage ditch,

and the peat fuel and other peat products manufactured loaded directly on

railway cars, avoiding an}' reloading at the station.
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At praiient twd plants for thi^ iimniifttrture of moM litter And pMt mull

and 10 )M*at ninrliinnt aro in o|)crAti(m during the eeaeoD.

MoMt of tlu* ]x*tit tnanhini*!! an Wf*ll an th«* nirmii litt4*r plantH arv* fumiiUMMl

with lhi» riMininMi powiT from a n-nlral powi«r ntation of '200
'

The powrr w di»vrh)|x«d by two nti^arn cnfciru'ii and dr • •.• - f'j-

rrnt of 3,000 voltn to th«» tranHforiiwrH phir^'d in a ! ^ r ;., ,.
^ -i

when* the peat inachinrH an* working. The ciirrfnt iji here Irar I lo

500 voHm and drlivrnMi by a Huitalilo circuit to the* difTfn*nt motom.

The boilore in the jK)wcr plant arc firod with a p<K)r quality of fjfal fuid

and refuse on step Krat«'8.

The peat machines used are chiefly of the type manufactured by Konig»-

hiitte in Laut(»rb<TK, with only one screw sliaft and mouthpieoes with one

oivnin^. Some of Ileiiicn's nuirliines witli two shafts and driven by locomo-

biles (s(»e Plate 2S) were also us<mI.

The machines were working in trenches at right angles to the main drain-

age ditch, about 1 ,(KX) feet apart, and on both sides of same.

The nuinber of men employed at each machine was as follows:

—

4 diggers, 1 boy })utting the peat pallets in position. 1 man cutting the

p(»at in suitable lengtlis, 1 loading tlie fx^at pallets, 3 transpfming the cars to

and from the drying field and 3 unloading and placing the peat bricks for

drying. Total, 12 men and 1 boy. At the machines run by locomobiles one

engineer and a lielper were also employed.

The capacity of each machine* with the above number of men was 4.(J(X)

peat bricks of 4.S x 5.2 x 10 inches in wet dimensions per hour, which cor-

responds to 3,740-3,960 lbs. air-dry peat, or per day of 10 hours 18.7-19.8

tons.

The method described on page 88, was used for transporting and laying

out the peat bricks for drying.

The labour cost per ton air-dried peat stacked on the bog averaged 98

cents.

Part of the peat fuel produced is manufactured into peat coke, which

sells for S9.00 to SIO.OO ix^r ton.

0. Strcnge's Peat Plant at Elisabeth jthn, Oldenburg, Girmany.—^Strenge's

peat machine is combined with a mechanical excavator and spreading ap-

paratus, all of which are patented by him.

Fig. 133 shows a front view of the plant, and Fig. 134 a plan of same.

The peat machine, (4,) with its conveyors (2, 3, 5.) and motor (17,) are

placed on a strong movable truck (7,) also supplied w*ith a frame work (see Figs.

133 and 135) which partly carries, by means of cables, the spreader (6) and con-

veyors. The conveyor conveying the raw peat to the peat machine and carry-

ing the excavator is supplied with a movable trestle running on wheels on an

iron plate in the trench (see Figs. 133, 134 and 136).

* Hausding, Handbuch der Torfgewinnung.
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The oxrAVftlor (1) cntwinU of iron fmrkflii (Xi) provided with cutting

kniv(*M (.'44) pIiunmI in front (mn* Fig. l'<7) and ran U* mijied or lowerMl and
moved Imck and forth on itM frame in a tiorizontal din*ction durini; thi* work.

It \h UMtiuUy ronMtnicted to cut a tn-ncli H U fift di-ep and 11-12 f«^t wide.

The raw ]H*i\t rut out hy the excavator in dumpefi into the horizontal part of

the conv«»yor (2, .'<), (m'e V'lf^n. \'X\ and l.'M) and conveyecl to the jieat inachini*

(4), when' it \h further mixed, kneaded aiwl puljN'd. The jwal machini* con-

siHtM of two (h>ul)le cyhndeni, one pair plac(>d al>ovc thi* other, and each sup-

plied with two HhaftH provithMi with knivefl and Hcrow thrf*adii in the usual

manner. Tlie |M»at first paHH<*s throuj^h the up{ier cylindent and from there is

passed through the hiwer one. A lx»lt conveyor (5) transports the Mcd

jH'jit to the spreader (0). This api)aratUH conHiats of two frames ^.•yjt: i igs.

\Xi and l.'M) phu>(>d at an an^le of 145° and roverin^ a width of H«)me 00 70

feet. The frames are sup|)()rted by a<lju.stable wheels (w-e Ki^- 140) and sup-

plied with a platform or carriage (29), which regulates the thickness of the

|K'at mass laid out. The peat delivered by the belt conveyor (5) is distributed

over the entire width covered by the spreader by means of the two conveyors

(6), (see Figs. 134 and I'.V,)). The spreader as well as the conveyor for the

raw jx»at are fastencMJ i)y means of cables to the truck and moved fonn'ard

simultaneously.

The re([uired power is furnished by a 45 h.p. motor (17). which is gener-

ally a compound locomobile.

The whole machine is moved forward by motor power and the excavator,

holt conveyor and conveyors on the spreader are driven by means of telescop-

in«]: partly sus|)en(led shafts with universal couplings, so that even if the differ-

ent parts of the machine are moved somewhat apart from each other, the

working is not im|x^(leil.

The machine is operated as follows:—When the excavator has reached

the edge of the trench, its motion is automatically stopped and the plant is

moved forward 14 inches, whereby the buckets are made to excavate this

length of the hog. The excavator is again brought into operation and the

work continued until the excavator reaches the inner side of the trench,

wlion the plant is again moved forward and so on continuously.

The capacity of this plant is said to lx» some 1.000 cubic yards of raw

peat per day of 13 hours, equivalent to 110 tons air-dried peat. At Elisa-

bethfelm two of these machines are at work and at Schwaneburg another.

The price of the machine, not including motor, is 30.000 marks = $7,200.

The bogs on which these machines are working are drained to the bottom

and are free from roots and stumps of trees. Their suitability for bogs where

roots and stumps are plentiful lias yet to be demonstrated.

Tlie peat layer spread out by the machine is cut into bricks of the re-

quired dimensions in length and width by a special cutting machine, also

patented by Strenge.

This machine (see Figs. 141 and 142) consists of two or more circular

steel plates revolving on a shaft and is operated by means of cables (6) and a

double winch (1) driven by a»motor (2).
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Till* inntor of 0-8 h.p. in iiiount4*(l on thi* miim* truck (3) m thr wtneh,

whirl) it (IrivrM. On thf oppoMiU* ifidf of t\u' peat Uycr which i« to (je cut ii

uiiolluT truck cnrrying a rojH* piilli y (7), around which l\w cabU* ninj, fo

tliut thr cultinj; iimchinc can work i-ithcr from onv nuU- or ihr oi\ier.

When th<' cuttinj^ machine haw Iravcrm^l t'* <li'tfkncf U-fui^i. f'l- fwo

trucka, which an* niovahlr on raiU, thr whaft ij* ru y two i . iig

on pivots ami the cutU^rs arr automatically lift4Ml up above thi* peat layer.

At the same time tho driving f^rar is automatically Htop|N*d and the cutting

machinr in hold in placr by a brakr prcvontinR it frrim rlroppin^ back \*. • ile

tlir cutU'rs arr thus rairt<«d, the trucks are movr<i the n'cjuired distand*. The
cutt^Ts an' tlirn slowly lowcn'd into tlie jx-at layer and again started in an

opposite diri'clion to the previous cut.

The distance between the two tracks, when cutting the peat longitu-

dinally, is usually 132 feet and when cutting it cross-ways 65-70 feet. One
man steers the cutting machine by means of a handle (5) placed on the shaft.

After the peat layer has been cut by this machine, it is cut by hand
(see Figs. 143 and 144) in suitable thicknesses and raised up for drying, as

shown in tho fiRuros. Tho nuinlxT of men rocjuirod to attend the peat machine

and cutting tiio jx^at is 13 to 17.

FIG 143
/'

K.IW»»»,» Pli l» l» l»

l{
'- in—lillBlM—Jff >

FIG 14-4-

-=Hh-

Later the peat bricks are piled up in lieaps and dried in the usual manner

by extra labour.

According to information received, the cost per ton air-dried peat at the

bog, including all exp>enses. amounted to about 70 cents, when the men made
about SI. 50 per day. Loaded on barges at the canal, which cuts through

the bog, tlie selling price was $2.20 per ton.

Most of the peat fuel manufactured by the method described on page 56

is used as raw material in the peat-coking plant erected close to the bog at

Elisabethfehn.
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R. Dolberg's Peat Plants* with the number of men and the arrange-

ments given in the following tables have the following capacities in bogs

containing peat of suitable quality:

—

In Drained Bogs.

(The raw peat dug out of the bog with spades by hand.)

Daily Production.
Number

of

machine

Transport
of raw

material to

the peat
machine.

Transport of

machined
peat to the

drying
field.

Number
of men
required.

Approxi-
mate.

Motor

required.

Pieces
4x4x8
inches.

Tons
approxi-
mate.

10-12,000

18-25,000
30-40,000

60-80,000
60-80,000

4.5- 5.4

8.1-11.3
13.5-18.0

27-36
27-36

3a

2
la

lb
Ic

Wheelbarrows
or cars on
portable
tracks,

do
Cars on port-

able tracks.

Elevator
do.

Wheelbarrows
or cars on
portable
tracks,

do.

Cars on port-

able tracks,

do.

do.

6

10
10-12

15-18
15-18

1 horse

2 horses
4-6 h.p.

15-^18 h.p.

21-28 h.p.

In Wet Bogs.

(The raw peat dug out of the bog with cutting machines.)

Daily Production. Transport Transport of Number
Number

of

of raw
material to

machined
peat to the

of men
required.

Motor
Pieces Tons

4x4x8 approxi- machine the peat drying Approxi- required.

inches. mate. machine. field. mate.

10-12,000 4.5- 5.4 3a Wheelbarrows
or cars on
portable
tracks.

Wheelbarrows
or cars on
portable
tracks.

7 1 horse

18-25,000 8.1-11.3 2 do. do. 12 2 horses
30-40,000 13.5-18.0 la Cars on port-

table tracks.

Cars on port-

able tracks.

14 4-6 h.p.

60-80,000 27-36 lb do. do. 25-28 15-18 h.p.

60-80,000 27-36 Ic do. do. 25-28 21-28 h.p.

60-80,000 27-36 lb Cutting ma-
chines run by
motor power
with e eva-
tors.

do. 13-15 28 h.p.

The weight of one cubic yard machine-shaped peat variesf between 495-

693 lbs.

* According to R. Dolberg.

t According to the Swedish Peat Society.
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Cotrr or Ti.Avn*.

Tlio roHt of tin* «lifT«Trnt A|)piirHtiiM n»<|!iin*<I for thr trf*atnu*nt of thi»

\n*iii vttripH coiiMi(liTu)>ly. <lr|)f mliriK on thf* rni»tho(lfi um><1 and the* machinery

O!ni)|oyo<l. Thr nmin jM»int, howrviT, w to ompIr»y a riiachinr which dtlixfrn

i\ wrll trrntrd miitorijil, and in rnrwt ca.sfH the U'«t and pheaprut furl in jr-.

(IikumI hy tlir In>mI coriMt nictiMl iiwichiiw. althriUKi) <*>'-^- rnarhinf*M, an a r;..*
,

arc rnoH' oxiX'nMivc. Thi' inachinrry finployod i al«o \m* Huitablc for

the |)n)diiction aimod at, and as a rul«* tho larf^cr thr capariiy of the fM-at

inachino, tho fowor worknim arc» rocjuin'd for a rcrtain prcxiuction and the*

Htnallor is the cost of production.

In tho followinj^. di'tailiMi coHts aro givpn of thp niarhincry and apparattiH

nM|iiir(Ml at plants wherr thr Anrr»p rnarliinoH Nos. I Band II Bare fmjijriyfd.

witli apprnxiinatc djuly capncitio.s for 10 hours* of 4'J i».') ton-s h"<1 'V\ 44

tons n»s|H'ctiv<'ly of air-dried jH'at, also costs of plants wlu»n* Heinen - uu-h

Nos. T-1 and T-2 W arc employed, with approximate daily capacities for 10

hoursf of l.i 17 tons and 26—34 tons respectively of air-<lried j)c»at.

* AcconiinK to Ahjoni AmierHon. Svedala, Sweden.
t Acconlinj5 to A. llrinen. Varcl, (lermany.
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Price list of peat fuel machinery manufactured by A. Heinen Maschinen fabrik,

Varel, Oldenburg, Germany.

Plants with peat machine No. T I (see description page 73).

The machined peat is transported by hand on a track with one siding on

cars with peat pallets, see page 88.

Marks*.

Peat machine No. T I, with one mixing apparatus,

20 feet long elevator, mouthpiece, rolling table

and reserve parts 2,000

Spades, ties, peat pallets, pails, tools, etc 200

Rails for peat machine, etc 180

Portable tracks for transportation of the machined

peat to drying field, about 500 feet (including

siding) 520

3 cars for transport of the peat pallets 300

Locomobile of 5-8 h.p 3,000

Total 6,200

Production with 13 men, 13-17 tons air^dried peat in 10 hours.

Plants with peat machine No. T 2 W. (see description page 74V

The machined peat is transported by hand on a track with one siding on

cars with peat pallets.

Marks.

Peat machine No. T 2 W with two mixing appara-

tuses, 33 feet long elevator, etc 4,250

Spades, ties, peat pallets, etc 350

Rails for peat machine, etc 250

Portable tracks, about 660 feet (including siding) 650

4 cars for transport of the peat pallets 400

Locomobile of 8-10 h.p 3,850

Total 9,750

Production with 16 men, 26-34 tons air-diied peat in 10 hours.

At a properly equipped peat plant the dried peat is transported on cars

running on portable tracks on the drying field and from there on to a per-

manent track to loading station or storehouse. The cost of these items

varies naturally with the lengths of the tracks required and with other local

conditions.

* 1 mark^24 cents.
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Approrirrmir (*oat of l^rmluction of Afachiru-larmrd I'rai I'url under

('anadian Comlitinn* unth .[nrrj/n Machinr No. IH eomhxnfd \rUh

Mtchanicai Trannjmrtalwn and Jakttbuon n Firld I'reu.

A«Huininj?:

—

Tho r(wt of u hoji, which ait«r <jr .un:iK'' "•'i-'^ '^n ;i • •

(Irpth of \) ivt'i, to ''• <U) per acre, the cui>i o; a

r)(H) arn» h<>>( in ^.'i • f hi

The coHt of iiuiin ilniinajje (if the bo^ to Ix? 3,000

The hop to l>e worked by two peat ma<'hiii< . •uch

with a (hiily production of VA) toriH air-dried peat,

thccoHt of twoHiich |)eatmachine«withn<»re«Har>'

appli.'incos and arranj^crnents in in Sweden $10-

lilH) and allowing 25','f higher price in Canada l'i250

Tracks and store-liouses for tlried |)eat . 1,000

Dormitories and hoanhn^ house for workmen 1,500

Working capital and unfon seen expenditure. 10,250

Total capital re<|uired $37,000

The sciuson suitable fur the manufacture of air-dried peat fuel in southern

Canada is probal)ly iis long as in any Euroj)ean country', or on an averaije

about 100 working days, (from the time the frost leaves the ground until

some time in August).

With two peat machines the yearly production should, therefore, amount
to 12.000 tons peat fuel, when the work is proceeding under normal conditions.

A bog of the assumefl area and average depth contains raw material for

approximately 900,000 tons air-dried peat fuel, and with a yearly production of

12,000 tons would last 75 years.

per ton.

Each machine requires 19 men and 1 boy, or say 20 men, one of

whom is foreman. Assuming that the foreman makes $2.00

a day and the rest of the men $1 .50, the cost per ton air-dried

peat laid out for drying is 51 cents

The drying work of raising, piling, stacking or storing the peat, for

which boys and women are usually employed, costs in Europe

not more than 25 cents per ton, but assuming double the

cost in Canada, this would amount to ...... . 50 cents

.\ssuming further that 4 extra men are employed for drainage and

levelling of the drying fields and for various other jobs, at SI .50

per day or per ton 5 cents

making the total labour charges per ton air dried peat SI. 06.

Fuel and oil for locomobile and machinery' 4 cents

Interest 5%, amortization 5^, 10*^ of the capital $37,000 or

$3,700 31 cents
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Per ton.

Maintenance and repairs of machinery and buildings, 20% of

$18,750 or $3,750 31 cents.

Loading on railway cars 10 cents.

General expenses 18 cents.

Total cost per ton peat fuel* $2 . 00

With a selling price of $2.25 per ton f.o.b. loading station, a yearly profit

of $3,000 should be obtained, or a total interest of 13% on the assumed

capital.

* The figures here given referring to the cost of production depend naturally on local

conditions and will probably be considerably decreased in many cases.

I
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CHAITKIC IV.

MANUFACTURE OF PEAT AND LIGNITE BRIQUETTES

Tlie niethoclH oinplnytMl for the iiiiinufHcture of [leat and li^ite \mt\uciitB

arc pnu'ticully identical and a plant ronxtructed for the manufacture of one

of th(\so producUn is, with Home unimportant aiterutionx, alit^j miitahle for the

other.

I'ht' nianularturr of li^'nitr hritjucttca hius inClermany, rearhe<l ver>' laijje

proportions jind more than 1(H) plants* with more than MK) hricjuette presHen

arc at present in o|)eration in that country. The production of li^ite in Oer-

matiy is about sixty million tons annually and about half of this ib briquetted

and used both for domestic and industrial purposes.

The lignite used for bricjuetting is of the brown earthy variety and that

having a wooden structuie must be carefully removed.

Formerly the fine material was left in the mines or on the waste dump«
and only the lumps, amounting to some l')',(-20^,'e ^^ t^»c material nuned,

were used. At present all the lignite mined is used, and as a rule the fine

material is transported by means of aerial tramways to the plants, where it

is used for steam-raisin«^ in specially constructed fire-boxes or else briquetted.

The lignite, as it comes from the mines in Germany, contains from 4S

to 62*",' moisture, and the cost of same varies from 0.22-1 .65 marks per cubic

yard. The weight per cubic yard varies between 1.072-1,237 lbs., and from

3.64 to 4.24 cubic yards are re(juired per ton briquettes, depending on its

content of moisture. The average price for the raw lignite at the briquetting

plants is 0.70-0.95 marks j)er ton.

Peat of good quality, i.e., heavy and well humified, when dried to some

50^ moisture, is very similar to the lignite as it comes from the mines, and

with the succe.ssful improvements made in the briquettins: plants for lignite,

the idea of treating peat in the same manner is near at hand. The bulkiness

of the air-dried peat, which makes it expensive in handling and shipping, is

the greatest objection to its more general use, and as early as 1853 experiments

for the manufacture of pressed peat were carried out in England by Gwynne
and later at Haspelmoor in Geimany. by Exter. By this method the surface

of the bog was harrowed and the peat spread out in tliin layers to dr\'. When
partially air-dried, the peat was brought to the briquetting plant where it

passed through suitable sieves and was further dried by steam to 12-15%
moisture content. The dried material was pressed in double acting excenter

presses.

The results obtained were not very satisfactory' and for many years the

briquetting of peat was left untouched, until the success in the manufacture

* Torfbriketter by Alf. Larson, Teknisk Tidskrift. 1907
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of lignite briquettes again drew attention to this question. So far four peat

briquetting plants constructed in the^ same manner as the Ugnite briquetting

plants are or have been in operation.

These plants are as follows: One at Irinowka, near St. Peters])urg, Russia;

one at Langenberg, near Stettin, Germany ; one at Ostrach, in HobenzoUern,

Germany, each with one press, and one at Helenaveen, in Holland, with two

presses. The plant at Helenaveen is at present closed down, and as far as

can be learned none of these plants have been very successful from an econom-

ical point of view.

The manufacture of peat or lignite briquettes is as follows: The raw mater-

ial is brought to the plant and dumped into a receptacle for an elevator which

conveys it to a hopper on a rolling mill, see Fig. 145, where it is crushed to a

coarse powder. The pow^der is passed over a sieve, allowing only the fine

powder to go through. The coarser material is passed through another mill

or disintegrator and again sieved as before. Any material still too coarse to

Fig. 145—Briquetting^ Plant by Zeitzer Eisengiesserei unci Maschinenbau Actieii

Gesellschaft, Zeitz, Germany.

pass through the sieve is automatically transported to the boiler plant, which
is generally supplied with step-grates. The fine material (smaller than 0.4

inches) is transported by means of an elevator to the drying apparatus, above
which a certain amount of raw material is always stored in case of stoppages

of the mills or disintegrators.

The content of moisture in the raw material is ascertained daily in order

that the drying apparatus may be regulated accordingly.
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The (iri/iuy apfmratiiM f*rii|)loyiHj nrr (if two kindu: iit^Nim plater drimr and
Srhuiz rotating drifnt, of which the forrnrr iin* the oldent. The ronjitrurtioo

of a Htratii phiti* drior im Mhown in Ki^M. MfM4K. It • of hollow cact

iron plalfH. ii, plarfd ahovoiMirh other, in whi'
'

mi oi i .» J 5 atmospbcrat

pH's.miro frnm the ntoarn I'njfincw and l»rir|u«! muk I'niwtf* m let in. The dim-

nic'terM of tho phitcM are al>out H> 5 feet and th«ir nuniliGr from 20 to .T2,

de)HMidin^ on the rontentH of niointiire in the r J to !« dried. In the

center of the phiti'}^ is ))hired a rotating Hhaft, W, provide<l with arnw, a, cairy-

in^ Hrra|)erH, r, which niove the material from the renter to the circumference

on one plate and in the opfxinitc direction on the following plate. The
cvlindriral spnc(»s l)etw(»en the plati-s are covere<l with Mtrifw (jf sheet iron

provided with openin^H, !»y means of which the condition of the material ran

he eiusily ascertained and air lei in, which escajicH on the op|Ki«ite side throufch

a half cylinder. The air let in carries away the damp air l>etween the platea,

which greatly assists the drying. Some of the rotating aims arc provide*!

Fig. 146—Steam plate Drier (side view)
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Fig. 147—Steam plate Drier (section).

Fig. 148—Steam plate Drier (plan).

I
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willi rnlliTM, Nv, whirh rrxinU nny lu'i'lnFiuTmliMl niatirrinl. Thi* tAhtsm iu9

cAiricMl up liy four hollow vwi iron
j

n, to which the fftefttii i . (•yed

und (liHtrihutiMi to the variouH |)hit«w, im Hhowii in the* fiKuro*.

The nunilK!r of phit4*M um*<l, the ff4*<hnK <'f the wet inAteriaJ and the

prosMure (or teni|MTature) of the Htenrn let in, depenrl on the mcjuiture con-

tained, and are regulated in hucIi a way that the ninterial on the lower pUte
\uw 12 IS' ; riioi.Hture. which for lignite huM lieen found to lie the moet

Huital»le cnntent for l»ri<|ueltin>5.*

8(huIz'M drier, see F'\fp^. 149-152. connint^ of a lanre cylinder of boiler

platefl with 7° inclination rotating on two trunnions. The two end platen are

connected l)y a larm' nurnl>er of tul>e»<, about 4 inches in diameter. Theeteam

•••K- u^. Fiif. 150.

^i^- '51 Fig. 15^-

r
ir'

."^^wSSs

>c[iui/ 1 M icr.

used for drviiiir is let in through the upper hollow trunnion and surrounds

and heats the tubes. In front of the upper end of the cylinder is a feeding

* According to G. v. Heideustam. A. Larson and M. Ekenberg. {perfectly dry peat can
be briqiietted above 100° Centigrade to first-class briquettes.
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apparatus for the wet material, which runs slowly through the tubes. The

feeding is regulated in such a manner that the material leaving the tubes has

the required amount of moisture left. In order to facilitate the drying, a

small amount of air is let in, which passing through the tubes in the same

direction as the material to be dried, facilitates the expulsion of the moisture.

The new apparatus of this construction have cleats, see Fig. 153, in

the tubes, which stir the material when the cylinder rotates bringing the

different parts of same into contact with the hot walls and with the air. The

efficiency is thereby increased some 20%.

Fig. 153—Tubes in Schulz Drier.

The condensed water is collected in receptacles placed at the lower end

of the cylinder and by means of pipes (see Fig. 150) connected with the hollow

lower trunnion conveyed back to the boilers.

Neither the steam plate not the Schulz drier are covered to prevent radia-

tion. The air,which is heated by the heat radiating through the walls, passes

through the drier and faciUtates the drying process. At the peat briquetting

plant at Ostrach the air was preheated in an apparatus by the waste gases

from the boilers, and the hot air was drawn through the tubes by means of

a fan.

The Schulz drier is made in different sizes. The ones chiefly used for

lignite have a diameter of 9 . 5 feet, length 23 feet and have 343 tubes with a

heating surface of 7,668 square feet. The average production per 24 hours

is about 52 tons dried material with 12-18% moisture, when the raw material

contains about 50% moisture.

The steam plate drier permits of an easy regulation of the raw material

put in. Samples can be conveniently taken at any place during the drying

and the evaporation per unit weight of steam is larger than in the Schulz

drier without cleats. The latter apparatus has less movable parts and needs,

therefore, fewer repairs and in those provided with cleats the evaporation per

unit weight of steam is at least as much as in the steam plate drier. They
are, therefore, gradually replacing the latter.

A large experience has shown that in plants where superheated steam

is used for the engines and the driers are provided with cleats, 3.34 lbs. of

steam are required for the operation of the plant and for the evaporation of

2 . 2 lbs. moisture from the wet material.

During the drying of the material, a certain amount is always lost in

the form of fine dust, which escapes through the chimney placed above each

drying apparatus. This loss amounts to some 5% of the dried material.

The chimneys are necessary on account of the explosiveness of the dust and

the danger to the health of the workmen. The receptacle for the dried

material must, therefore, be completely covered in and separated from the

other parts of the plant.

I
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order tti iimkt* it Mtill fiiirr and inon* \unui»tiviu'o\in.

DifTtTcnt urrnii>»fini*ntM are ui«imI in onier lo iUn-TviuiL' the 1

the dti^t, H\iv\\ iU4 chainlHTH where the diiMt cnn rolUnt, wiuihiiiK it '1">m< vkttn

(iiieiy di.Htrihuted wiiter or Hteurn, in which '"^' ''"- rcstulting matcriftl b
preHmHl itt fdter pn^HMen and afterwanU um*<1 hm f<.<

The dried material in conveyeii to a Mtorerooni in the hrir|uctting part

of the plant iiy nieann of lK;lt ronveyorM, m'rewH or elcvatoni. The rmmt unuaJ

arrangement up to the {irettent time hai4 l>oen to always have enough dried

material stnrt^d in this room to hu^t (hiring H-10 hourM hritpietting, in order

to l)e ahle to run t\\v prf»sses continuonMly in ram* the dr)" • • -ilu^ iihoiild

need to l>e stopjK'd (hiring a short time. The advantage i ... »....:ie<l herel^y,

that the material which i.s brought to the hopjjer of the pre»i« hy a wrew
phiced at the l)ott<>m of thi.s receptacle in further mixed, and in the large

receptacle gets time to cool down, so that the temix?rature in the prem can

he kept at ahoiit 90° centigrade. The ohjet'tion to thi« large receptacle in

tliat the line material i.s liahle to ignite and in mtxlern plants it i» t' •

leplaced hy larger hoppers placed ahove the pre.sses and l>y other arrangt- im-nij*

The material is then cooled in s|)ecial cnoUmj apjKirnlun,

One of these i.s a plate apparatus consisting of a numl>er of solid plates

i:>-l() f(M't ill diameter, placed ahove each other and otherwise constructed

in the same manner ius the steam plate drier descril)ed, hut without any steam

heating. The objection to this appaiatus is the large amount of dust pro-

duced, necessitating the installment of special apparatus to prevent or decrease

this loss. Another apparatus which is better is a socalled shutter apparatus

which consists of a number of horizontal sheet iron plates, with their inner

entls bent in obtuse angles, placed in two vertical rows. The material de-

scends slowly in thin layers and cannot get outside the apparatus. The room
in which the apparatus is placed is well ventilated, but \inthout any artificial

draft. The material in both of these cases is cooled and water evaporated,

which increases the efficiency of the plant. After the material is dried and

cooled in this manner, it goes to the briquetting press.

The presses used in Europe are all of the same open tube construction

and direct coupled to a steam endne* as shown in Fig. 154.

Tlie press and engine are built together in a strong frame and between

the two is placed a strong crank shaft, provided with heavy fly-wheels and

outride cranks, by means of which the motion of the cylinder piston is con-

veyed to his shaft. The center of the shaft is made with an eccentric sheave

driving the press plunger, which is guided by a strong guide. The plunger is

provided with an interchangeable end piece and runs in a die block made of

strong cast iron. The die (see Fig. 155) consists of an open tube made of steel

or special cast iron platen about 3 feet in length. The interior section of this

tube forms the section of the briquettes. The tube has a slightly larger

* Presses driven by belts or gear wheels have, at the experiments naade in Europe,
proved to be entirely unsuitable.
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cross-section nearest the h()p|)er, as shown in Fi^. 155, which to some extent

c.iM l)e regulated durinj; the work, in order to suit the material briquetted.

The press plunder fits |x?rfectly into the wider section of the die and when it is

pressed forward the material fed in by the feeding apparatus is pressed to

one l)ri(|U('tt(\ During: its l)ackward motion a new portion of raw material is

fed in and another bricjuette formed, when the phin^er a^ain move?* frirward.

The l>ri(picttes previously made are moved forward each time a distance

equal to the tliickness of the new briquette, and when passing from the wider

section of the die to the narrower section they are again submitted to pressure.

The friction developetl in the die constitutes the resistance in the press.

On account of the gieat friction the die plates are quickly worn out and

must be removed two or three times a week and reground with emer>' wheels.

The length of the stroke is (i 4-10 inches, depending on the material to be

britjuetted.

The pressure momentarily reaches 1.200-2,000 atmospheres or 17,0^)4-

28,440 lbs. per square inch.

Heat is developed through the pressure and friction and the die block

must be cooled by water circulation. The block is therefore made hollow.

When the press is started steam is let in to heat it up, but as soon as it is

workinir the heat developed is more than required and water is let in and

kept circulating so that the temperature is maintained at about 90°centigrade.

When briquetting lignite, the press plunger makes generally 100-120

strokes per minute, and in exceptional cases down to 80 or up to 130. The

production is, therefore, 80-130 briquettes per minute.

The presses are' built in three sizes:—A small press vNith a production

of 16.5-22.0 tons briquettes per 24 hours ; a larger press with a production

of 33-44 tons per 24 hours, and a still larger press with a production of 44-55

tons per 24 hours.

With peat it is safer not to count upon a larger production than 16.5,

33 and 44 tons for the respective sizes of the presses, and the number of

briquettes per minute SO- 100. Dried peat is not as hea^y as lignite and
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gives, therefore, lighter briquettes, and if the velocity is made greater than

100 strokes per minute it sometimes happens that the peat fed in is blown up

in the hopper.

The large presses require about 100 indicated h.p., use high pressure

steam and cut off at 50-60% of the stroke, and require 38.5 lbs. steam per

indicated h.p. hour. The steam in the boiler is superheated to 350° centi-

grade and has 10 atmospheres pressure. The amount of steam required, if

lower pressure and not superheated steam is used, may reach 59 lbs. per

h.p. hour.

The boilers used are generally Cornwall boilers with large steam domes.

At modern plants the pressure is 10 atmospheres,and the steam superheated

to 380° centigrade. The steam engines for the presses, as well as for other

purposes, work without condensation, on account of the exhaust steam of

1J-2J atmospheres pressure being used in the drying apparatus, in which

also fresh steam reduced to 2 atmospheres pressure is sometimes used.

Assuming that the raw material contains such a percentage of moisture

that it is necessary to have the exhaust steam of 2 atmospheres pressure,

this pressure corresponds to a temperature of 121° centigrade, then

there will be a difference of 21° for the evaporation of the moisture, which

is quite sufficient. The steam in the drying apparatus is condensed to

water under the same pressure, and this water is returned to the boilers

(with about 110° C. temperature). The latent heat of the steam is utiHsed,

and the heat economy is on the whole very good.*

The briquettes leaving the press are pressed out in iron channels of the

same cross-section as the briquettes and conveyed to storehouses or loaded

direct on cars. These channels, of which several are generally used, are of

considerable length, in order to give the briquettes sufficient time to cool.

When the briquettes are piled up, small spaces are left between for air circu-

lation and further cooling.

The briquettes are made in different shapes: domestic briquettes, see

Fig. 156, and industrial briquettes, see Fig. 157, 158. The latter are only

one-half or one-third as big as the former, but the same weight is produced

in the same time and in the same press as the domestic briquettes, and de-

pends only on the shape of the plunger head.

The shape of the plunger head used for pressing domestic briquettes is

shown in Fig. 159, and those used for industrial briquettes in Figs. 160 and

161.

During the press work the mass as it comes from the die head consists

of two or three parts; these stick together, due to the heat and pressure, but

as soon as cooled, separate into the individual briquettes.

* The briquette press requires per h.p. hour 17.5 kg. steam of 11 atmospheres pressure
(=185° C.) which is superheated to 350° C. The steam contains, therefore, per kg.
606.5+ 0.305 X 185 + 0.48 (350-185)=742 calories and 17.5 kg. steam 12985 calories.

A horse-power hour is equivalent to some 600 calories, and by the work in the press only
about 5% of its heat is loosed.
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nilT«Tfnt Shapos of PlufiKrr-hcatJ.

I ln' power r(Hjuiro(l for a plant with one press is: for the press, 100 indi-

cattul li.p., and for the rest of the apparatus used, 50-('A) h.p.

The cost of prochiction |)er ton of H^nito !>rifpiettes. when only one press

is used, is -IS (\i) d'nts per ton, and when -f'\«'iMl presses irf <Mnployed r?^ JH

cents.

Inchidin*; all expenses, except amortization of the plant, the cost of

production is, on an average, between $1 .00 and $1 .40 per ton f.o.b. railway

car. The selling price per ton lijrnite briquettes f.o.b. manufacturing plant

is on an average $2.20 per ton.

Anionirst the firms which manufacture briquettin^ machinery' for peat

and li«rnite the most important are: Zeitzer Ki.'^en'riesserei und Maschinenbau,

Actien (Jesellschaft zu Zeitz and Maschinenfabrik Buckau Actien, Gesellschaft

zu M a^debur^, both in (Jermany.

The constiuction of a briquctting f^ant* with one press and one steam

plate drier is shown in V'\^. 162, and a similr.r plant \\nth a Schulz diier in

Fiir. l()o.

In the plant shown in Fig. 102 the partly air-dried peat (raw material)

is 1 wrought by means of an elevator or aerial tramway to the hopper A of the

mill B. The crushed material passes on to the sieve C. The sufficiently

fine material passing through the sieve is conveyed through shoot Z to the ele-

vator G. The balance goes to hopper D and through the disintegrator E,

from which it is conveyed through shoot F to the same elevator G. The
elevator carries it up to the rotating sieve I, from where the fine material

is brought by the conveyor K to the room X above the steam plate drier O.

The material too coarse to pass through the sieve I is conveyed by shoot L
to cars M or some other conveyors, and generally used as fuel under the

boilers. After passing through the drier, the dried material is conveyed

* By Zeitzer Eisengiesserei und Maschinenbau A. G.
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Fig. 162—Peat Briquetting- Plant with One Press and Steamplate Drier.

to the elevator S by screw conveyor R, which carries it up and dumps it in

hopper T to the screw conveyor U. The distance which the dried material

has to travel is made as long as possible in order to give it time to cool before

entering the hopper W to the press X. The drier is provided with a large

chimney P, which carries away the fine dust.

In the plant shown in Fig. 163 the raw material is brought to the hopper

A of the mill B. The fine material passes through sieve C into shoot D and

then to the elevator H. The balance passes through hopper E to the disin-

tegrator F, and from there through shoot G to elevator H. The elevator

carries the material to the rotating sieve K, from where the fine material

is conveyed to hoppei N of the drier O by conveyor M. The coarse material

is conveyed by shoot L to cars and used as fuel. After passing through the

drier the dried material is conveyed by screw conveyor P,to a cooling appara-

tus R, and from there by anothei screw conveyor to the hopper T and into

the press U.

The chimney to the drier is provided with partitions in order to collect

the dust and utilize it for fuel purposes.

I
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Kn;. 163— Peat Briquetting- Plant with One Preiis and Schulz Drier.

According to Zoitzer Actien-Closellschaft, the daily production in 24

lioui*s of such a phmt, usinir raw liiinitc, with a content of moisture of 50-55^,

is 55 tons per 24 hours, or a yearly production of 1(J,5(X) tons lipnite b.iquettes.

The machinery and apparatus necessary' for a plant with one press and

steam j)late drier, and the cost of the same f.o.b. Zeitz, are given below:

Marks.

2 boilers 33.3 feet in length x 6.(3 feet in diameter, with

8(>0.8 sq. feet heatinir surface, and tested for 11 atmos-

pheres pressure 14.820

2 gages and accessories for the boilers . 4.100

2 apparatus for superheating the steam 3.700

2 Duplex steam pumps 2.400

1 *' pump 1.050

1 tank for hot water 765

1 . 2.000

1 tank for cooUng water. 475

I complete conveying apparatus and crusher. 2.200
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I sieve 1,375

1 disintegratoi 3,850

1 elevator 2,300

1 rotating sieve 1,350

Shoots 1,380

1 conveyor 1 ,075

Iron constructions 1,200

1 steam plate drier with 26 plates 16.6 feet in diameter. . . . 38,500

1 dust collector 1,200

1 chimney with dampers, etc., for the drier 3G0

Pipes for ventillation, etc 570
' 1 screw conveyor for the dried material 682 . 50

1 elevator for the dried material 1,650

1 screw conveyor to the press 325

1 briquette press, with hopper, etc., and steam engine 19,500

1 railing around the press 350

1 water trap 60

4 steel screws for the press 400

1 large press block - 475

Reserve parts for the press 1,630

500 feet channels for the briquettes 1,200

1 injector for boiler, etc 1,500

1 steam engine complete 7,000

Shafting, pulleys, etc., without belting 4,800

Safety appUances 660

Piping, valves, etc 13,000

2 oil separators, with accessories 1,350

Supports and columns for pipes, etc 450

Covers for channels, etc 525

Iron constructions for the plant 14,500

Sheet iron, cast iron, doors, stairs, etc 8,568

Total marks 163,295 .50

Iron construction, etc., for boiler house 6,420.00

Total marks 169,715.50

To this must be added freight, duty, cost of erection and cost of brick

works and miscellaneous material, which will probably bring the cost up to

a total of 225,000-250,000 marks, or 54,000-60,000 dollars.
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Vka'v HitigirKTTK^. Thi* Hiircviyiful iiuinufActurp of |m'aI hriqui*tt4-fi kdf
IxMidcnt nn the following fiirtont:

( 1 ) Tln» nntiiri* of t \\v ho^.

(2) The pri(f» of thi* raw rnntiTml.

(H) T\w nriiount of Htiwirn or fui-l n-fpiiri'd for drvinK-

(4) Liihour coMtH.

(.")) The roHt of the plarU

.

(0) Thp roHt (»f maniifucturp.

(7) Coin|X'tition with other (up\h.

(1) The nature of the bog. A hri<|uotliiiK pknt w, as has prcvioiwly \)een

shown. Hii ('X|H»n.siv(' un(l(>rtukin^, even if built with only Ofu» preiiii.* The
bo^ whero the phmt is to Ih» lopaU»d muHt, therefore, be of such extent that

niw iimtrrial for at least 20 years ran !>e obtained. The f)eat mu«t be well

huniilied and heavy, give at least '.VM> .540 lbs. air-<lried jjeat (25'^^'^ moisture)

|H'r cubic yard and not be too hi^h in ash. The jx'at bri({uettin^ plants tK> far

erected all us<' cut jx'at as raw material for the bricjuette manufacture, Hinoe

it is inorr porous and easier to crush and disintegrate than the touf^her machine

|K»at. The |ieat is air-dried down to 40-50% moisture before l^ing brought

to the bri(juettin^ plant. To dry it more l^efore crushing is not advisable on

account of tlie larp' amount of dust which then is produced, endangering the

health of the workmen. causing a greater loss of material, and in c(»rtain cases

giving rise to explosions.

A plant with one large press has a yearly capacity of 13.000-13.500 tona

briquettes with about 15% moisture. This production would require 90,000

-93. ()()() cubic yards of raw peat or about 10 acres of a bog 6 feet in depth

after being drained and settled. The fuel required in the plant for the boilers

is additional.

The bog must, therefore, have sufficient area to provide enough dr>'ing

field and, as a rule, the same field can Ix? used three times during the season.

.\ well laid out plant should have a year's supply of peat on band, in order to

ho inde|x^ndent of unfavourable weather conditions. The peat should also

be protected from freezing, since when once frozen it is hard or imjxjssible

to briquette.

(2) The price of the raw material.—The manufacture of cut peat on a

large scale is not likely to prove a suitable method in Canada, on account of

the large number of workmen required during the short working season, and

in cases where this method is used the different layers of the bog should be of

uniform quality. Such bogs are undoubtedly few, and machined peat, when

the different layers of the bog are mixed and a uniform product obtained, is

probably quite as suitable. Assuming the most favourable case: that a bog

containing peat of suitable quality and comparatively free from roots and tree

stum.ps can be had, and that this bog is worked with mechanical excavators

and ^^at machines run with electric motors, such as O. Strenge's machines.

* The smaller the plant is. i.e., the fewer presses are used, the larger is the cost of

production per ton product.
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The amount of dry peat substance required for a plant with one press

and a capacity of 44 tons briquettes per 24 hours, is about 18,000 tons per

year.

O. Strenge's peat machine handles with 14 men about 1,000 cub. yards

of raw peat per day of 10 hours, which is equivalent to 110 tons dry peat

substance, when 1 cubic yard of raw peat is assumed to give only 220 lbs. peat

substance. The peat needs only to be air-dried down to 50% moisture and

the working season can undoubtedly be extended to 100 days, in which case

such a machine would produce 11,000 tons dry peat substance per season.

With two machines, therefore, more than the required amount of raw material

can be produced.

The cost of the peat is calculated as follows

:

14 men at $1 . 50 per day at the peat plant $21 . 00

Fuel for a 45 h.p. motor,* oil, etc 3 . 00

Total 24.00

110 tons dry peat substance is equal to 220 tons

with 50% moisture, making the cost per ton peat

with 50% moisture $ 0.11

Drying work, etc.

Turning and piling at 5c. per 1 ,000 peat bricks.

These 1,000 bricks with 25% moisture (weight about

1 .7 lbs. per piece) contain 1,275 lbs. dry peat sub-

stance. The cost per ton peat, with 50% moisture

is therefore . 04

Foremen and administration, $2,000 per year for

40,000 tons, per ton wdth 50% moisture . 05

Maintenance of drains, levelling, repairs, etc., $3,000

per year, per ton with 50% moisture . 08

Amortization of the peat plant with tracks, cars, etc.,

and maintenance8% of the cost (about $13,500) or

$1,080, per ton peat with 50% moisture (22,000

tons) . 05

Stacking and transport to the plant, per ton . 20

Amortization of the bog, which drained and levelled

is assumed to cost $50 per acre. About 20 acres

of the bog is worked out yearly, representing a

capital of $1,000, per ton peat with 50% moisture . 03

One year's interest on the peat stored, etc., per ton . 04

The total cost of one ton peat with 50% moisture is,

in this case, at the briquetting plant $ . 60

* With a central power station and electric motors, the steam consumption is at the

most 22 lbs. per h.p. hour, and per 10 hours and with 3 lbs. steam per 1 lb. fuel, the fuel
22 V 45 V 10

consumption is - — „ —" = 1-65 tons per day. With a price of SI.50 per ton fuel

the cost is $2 . 47 per day.

10



\'Mr\\ ton of |N*At briqiicttcM with l/> tun* r(*(|uirf*« 1,7(J0 lljfi. dry
p<«iit HuliHtniuv to which iiitiMt U* a<l<li*(l tti<' !•

' throu;- 'M-aping

finr (ItiMt , uriumntinfc to Hoiiir />' J or KTi Ihn. inaKni;; ;. iitlitl i»f i.i-vj ilw. or in

round nuinlxTM 1,S()0 1I)m. Thr raw rttat4'rial nM|iiinMl with f*f>^' t,../.-t.,r,.
'^J^

thrn'fon* 3.0(K) ll>M.,an(i thi» wat4T to Ik* cvaiNiratrfl jwr to- '^h in

l.(j(M)ll.s.

(3.) Steam or furl connumplion.— Kxt4*njiive rxf)onnif*ntji havi» iihown that

with a Srhulz drier provided with cleatfi, and when HUpcrheati'd Kt4ram \»

uh<m1 for the engineM. th<* amount of Htearn recpiired for the ninning of thf

phmt and the drying of the jx^at Ls 1 52 IbH. for 1 Ih. eva|><irated wat^r. The
aninuiit of steam HMpiired jxt ton I)ri(juette8 in in thii* raw 1 52 x l,600<Hi

2,4.'}2 Ihs. The amount of Hteam generated j)er 1 lb. peat fuel with 50%
moisture can now lx» calculated. AHsuming that the i)eat when jjerfectly

dry and free from ash has a calorific value of 5,600 calorits j)er kg., a content

of hydrogen of 5.8% and a content of ash in dried state of A%. With 50%
moisture, it then contains 2% ash, 48% organic substance and has a calorific

value of 5.000 x 0.48 -(54 x 5.8 x 0.48 + 600 x 0.5)*=2,238 calories per kg.,

or ill round numbers 2,200 calories.

Witli 10 atmosplieres pressure in the boiler corresponding to a temp(»ra-

turc of 1S5° centigrade, su|x»rheated steam of 38.5° C. (350° degrees in the

cylinders), 60% efficiency of the fuel and feed water of 110°C.,the steam

produced jx^r kg. |)eat fuel is as follows:

1 kg. steam of 185^ C. contains G0() + 305 x 185 = 663 calories

Through the super-heating of the steam is added

0.48tX200 96 "

The feed water of 110°C contains

759

110

The amount of heat required per kg. steam is therefore 649

With OO^/; efficiency of the fuel, 1 kg. peat with 50% moisture then

produces 2 kg. steam (or 1 lb. peat, 2 lbs. steam).

2,432 lbs. steam were required per ton briquettes, which corresponds

to 1,216 lbs. peat fuel with 50% moisture.

The amount of raw material required pei 1,000 tons briquettes is con-

sequently:

For briquetting 1.800 tons at bOc. per ton. . $1,080

For fuel 608 tons at 60c. per ton 365

Total "^ 1.445

* W 'X80S0 + (.H—O) 340(X>—(9 H+ w) 600. In the above formula 5600x0.48

=CX80S0+ (H—0)34000 and 54X5.8 X 0.48+ 600X0. 5=(9 H+ w) 600; H=weight of
IT

hydrogen, w^weight of water contained in the fuel.

t The specific heat of steam^=0 . 48.
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(4.) Labour cost.—Experience in the lignite briquetting plants has shown

that this cost per 10 tons briquettes is, including all expenditure, in plants

with; 1 press, $4.54; 2 presses, $4.00; 3 presses, $3.64. ; 4 presses, $3. 10; 5

presses, $2.73; 6 presses, $2.23.

In the case of a plant with one press the labour cost per ton of 2,000 lbs.

should therefore amount to 46 cents, but as the wages in Canada are higher,

this cost is assumed to be 60 cents per ton.

(5.) Cost of Plant.—The cost of a plant with one press has previously

been given in detail, and amounted to $54,000-$60,000; but in order to be

on the safe side, the cost of the plant with sheds and everything complete

is here assumed to be $75,000, and the yearly production 13,000 tons

briquettes.

The cost of the plant should be amortized in 20 years, or with 5% per

year, and the plant maintained with 3%, total 8% per year = $6,000, which

makes 46 cents per ton briquettes.

The amortization of the peat plant and bog is already included in the

cost of the peat.

(6.) Total cost of manufacture.—Per one ton briquettes.

1.8 tons peat for briquetting, at 60c. per ton $1.08

0.608 tons peat for fuel, at 60c. per ton 0.34

Briquetting costs . 60

Amortization and maintenance 0. 46

Total $2.48

or, in round numbers, $2.50 per ton brique'ttes.

The capital required is:

Bog of 400 acres at $50 per acre $20,000

2 peat machines with necessary appliances, at

$13.500 27,000

Briquetting plant 75,000

Working capital 13,000

Total $135,000

This capital should bear 6% interest to the shareholders, and for sinking

funds, etc., about 4%, a total of 10%, amounting to $13,500, or about $1 .00

per ton briquettes. The cost of the briquettes f.o.b. the plant should there-

fore be $3.50 per ton.

(7.) Competition with other fuels.—The effective fuel value of common
machine peat with 25% moisture is, on an average, 6,606 B.T.U. per lb.,

and that of peat briquettes with 15% moisture made from the same peat,

7,560 B.T.U. per lb. The cost of the latter, if only the fuel value is taken

into consideration, should therefore be only about 15% higher in order to

compete with machine peat. It has previously been shown that the cost of
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Tiic viihie of a fuel deiiend't not oi... •;. ]*- ' 'dorific value, but alto on
the way in which it hurnit, the nature of the r Hlaf^, and the eaee with

which it i^nitefl (the latter efl|)ocially for domefltic purpoeet). Machine

|)ent i^nitcM Hooner and ))urnM l)etter than the hriquetteH, which have a greater

tendency to fall to pieces. The briquettes occupy a smaller volume for the

Manie weight, have n nicer shaiH?, and are lc88 liable to aljeorb moisture than

the machine peat. The weight of one cubic yard of machine peat is, on an

average, oTT lbs., and that <»f one cubic yard of brir|uette« l,32f)-l,485 and,

in exceptional vnsvs, l,(>5()lb.s. The transportation of briquettes is there-

fore cheaper than that of machine peat.

In (oniparison with coal, 1.6 tons briquettes are equal in fuel value to

1 ton of ordinary steam coal, and in order to compete with coal, the price

of the latter should be about $5.60 per ton, which price, so far, is reached

only in exceptional c:i^es.

In comparison with wood, the figures are as follows:

Wood with 30% moisture has a calorific value of 5,040 B.T.U. per lb.

and in order to compete with the peat briquettes, the price of one ton wood
5,040

(sawed and cut) should be x $3 . 50^=^2 . 33.
7,560

One cubic foot of soft wood weighs about 23 lbs., and one cub. foot of

hard wood about 30 lbs.

One cord soft wood (128 cub. feet) should therefore cost S3. 42.

One cord hard wood " " " " $4 47

in order to compete with briquettes at $3.50 per ton.

From what has been said it is e\'ident that the economical results of

briquetting peat which is not carbonized are doubtful. The cost of manu-

facture given here for a plant with only one press are possibly rather high,

and could probably be somewhat decreased, but before a briquetting plant

is started, the various local conditions should be carefully investigated.

^ I Canadian Pe.\t Briquette Manufactltie.—Most of the attempts made
in Canada to manufacture peat fuel have been the manufacture of peat

briquettes. The methods used and the machiner}' employed are fully des-

cribed in Bulletin No. 5 of the Bureau of Mines* of Ontario, from which

the following is mostly obtained:

The two most interesting plants weref those at Welland and Beaverton.

The Welland plant.—The method here used to obtain the raw material

for the briquetting plant was to harrow the surface of the bog and ex-

pose a thin covering of peat to the action of the wind and sun. J By

* Now the]Department of Lands and Mines, Toronto, Ont.
t At present not working.

J The same method was used long before in Ba^•a^ia and abandoned.



149

harrowing the ground twice on each occasion, a layer of peat from IJ to 2

inches deep is exposed. When dried down to a water content of about

45% the peat was scraped by hand over to the tramway, loaded into cars

and brought to the briquetting plant. Under the best conditions, bright

sun, high temperature and strong wind, a layer of harrowed peat from 1

to 1^ inches deep will dry from 85% to 45% moisture in about 2^ hours.

The air-dried peat was first screened, then put through a drier and later

disintegrated. The drier used at Welland is known as the Simpson drier

It consists (see Fig. 164) of two parallel revolving cylinders 30 feet long,

J«rf^/fl'#*f* 3Q

^t/itn <V«wfA^4

Fig. 164—The Simpson Drier.

C. Exhaust fan for water vapours. D. Passages connecting^ fan and cylinders.

E. Elevator from conveyor to top cylinder. F. Conveyor compartment. G. Feed pipe.

H. Feed chute to top cylinder from elevator. J. Upper cylinder. K. Lower cylinder.

L. Ang-le iron lifters. M. Fire box. N. Elevator from lower cylinder to conveyor.
P. Drivings chain, sprocket wheels. R. Discharg-e pipe.

one placed above the other, made of f-inch sheet iron. Inside the cylinders

are iron lifters for stirring the peat more effectually as the cylinders revolve.

The space between the upper and lower cylinders is occupied by a conveyor

pan, forming a third compartment. The peat first passes through the lower

cylinder, then through the intervening compartment, and finally through

the upper cylinder, from which it is discharged into a chute leading to the

breaker or disintegrator. The combustion gases from the fire-box in front

of the drier never come into actual contact with the peat, passing first around

and along the lower cylinder and second compartment, and thence into the

chamber containing the upper cylinder, the peat being heated entirely by

radiation. On top of the fire-box is placed an exhaust fan, which draws

away the water vapours given off by the drying peat. The upper cylinder

makes three revolutions per minute, and the lower nine, a charge of peat

occupying 20 minutes in passing through the drier from one end to the other.

The mechanism is operated by sprocket w^heels and chains.

Three tests to determine the efficiency of the Simpson drier were made,

one in the autumn of 1901 and the other two in May, 1902. In the first

test 3,006 lbs. peat containing 42.64% water were reduced to 2,280 lbs.

containing 24.38% water, with a consumption of 128 lbs. wood (black ash)

as fuel. Time, 2 hours 37 minutes; average temperature of drier 300° Fahr.
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in .'{ lioiirN ami l\2 iiiiiiut(*H to 1,4«>1 IIm. rontuiniriK 17. 90'^ wat4?r, and in

the third to«t, 2,7.VJ llw. jx'ut with ti wntfr content of 54 rAi'", were drie<l

down in 2 hount nnd 2() niiniitcH to \,{i'2ry\\m. containing 25 M}% water A
rathrr danip mixture of nir-dried UHtin from the |)eat boi^and ficroeninfpi

of stirkn and moHM from the air-dried f^eat wan uiied as fuel in the iicconcJ

test, and in the third only HiotH wen- u r.l

Tliese ex|KMimont« prove the ii. ncy of thiii drier and itn small ca-

pacity. After |)ju*,sin^ the drier, the ix»at wan conveyed to a diitintefcrator,

the object bein^ to promote further evaporation and cool the peat. From
the disintegrator it wa.s conveyed to a Htorii^e bin at the prefw.

Pho press used was the one known as the I>ickj4on prem, see Fijpi. 165

and ir»(i. This press is of the o|)en-tul>e type, and works in accordance

with the (lernian li^'nite presses. The interior section of the tulxj in the same
all through, unlike the German presses, and results in lcKj«er and lighter

briquettes. The construction is, however, much weaker, and the punche**

are driven by belt and pear wheels, which probably are the main deficiencies

of this press. The briquettes made are of cylindrical shape about 2i inches

in diani. The rapacity of such a double press was, on an average, 17 5 tons

per day.

The W()rkal)le depth of the !)()<: wa.*< only about 3 feet, and for some
years the plant has been closed down.

The Bcavcrton plant.—The methods and machiner>' u.««ed at this plant

for the workinj^ of the bog, as well as for the subsequent treatment of the

peat, are invented by Mr. A. Dobson, of Beaverton.

The bog is about 2i feet in depth, well drained, free from roots and stumps

and comparatively solid. The peat is dug out by a mechanical and electric-

ally driven digi^er, which travels slowly up and down one or both sides of

the area under removal, the excavating device working in the side or wall of

the ditcli. It consists of a platform 7 feet wide by 10 feet long, mounted on

4 wood faced wheels, the front pair being the drivers and measuring 33 inches

in diameter and 18 inches face, and the rear wheels being 22 inches in dia-

meter and 18 inches face. A 10 h.p. electric motor operates by belting and

gear wiieels all the machinery, and at the same time propels the carriage

forward at the desired speed. Overhanging the ditch on the right hand side

is the combined excavating and elevating mechanism which is free to swing

in a vertical plane about the upper sprocket wheel shaft, and may be raised or

lowered according to the depth of cut to be made, the maximum depth being

4 feet. It consists of an endless chain which travels down the outside and up

the inside of the elevator box, and is set alternately with a row of cutting teeth

and a sharp edged plate. It serves the double purpose of scraping off a thin

slice of peat and elevating it to a conveyor running across the front of the

carriage. At the opposite side the distributor, a panially hooded paddle

wheel revolving at a high velocity, catches the stream of fragments and show-

ers them over the surface of the bog to a distance of 30 to 50 feet, or as far as

iiiii!
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Fig. 165—The Dickson Peat Briquetting Press.

Fig. 166—Die Block to the Dickson Peat Press.
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A hiter excavator conHtrueted by Dolmon in shown in Fig. 167.
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Fig. 167—The Dobson Peat Excavator.

\
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Heavily insulated transmission wires trail over the bog behind the car-

riage from a central point in the field, and convey the electric current to the

motor.

Scraping and raking the peat, as formerly done, began as soon as the up-

permost layer became sufficiently dry. Two men, each with a wooden scraper

about 4 feet wide in the blade, draw the layer of dried peat from J an inch to

an inch in depth to the side of the tramway, and a third man following close

behind, drags after him a wide, long-toothed rake, thus loosening the next

layer and putting it in condition to be dried.

Later, Mr. Dobson invented a mechanical "scraping device" which does

the work of these men.

The dried peat is loaded into electric tram cars, fitted with bottom

dump gates, which hold the equivalent of one ton finished peat. The car is

driven by a 4 h.p. electric motor, taking power from the generator through a

pair of trolleys running on wires beneath the car and beside the rails. One
man loads and operates the car. The track leads to an elevated trestle at

the works, where the load may be deposited in the stack pile, in the bins, or

in the disintegrator hopper, as may be required.

The air-dried peat is brought to a disintegrator, where it is subjected to

a fierce hail of blows in order to reduce the size of the fragments, and destroy

the cells of the peat fibres, thus permitting the remaining moisture to be more

readily liberated in the drier. The machine consists of a circular sheet iron

box encasing a horizontal shaft from which project cast iron arms about 1 foot

in length. Through the ends of these and parallel to the shaft run iron rods

each suspending a row of knob-like cast steel fingers 4 inches long, and free to

swing about the rods. The shaft makes 400 revolutions per minute and the

steel fingers flying out radially dash the peat fragments against a semi-

circular grizzly set close beneath. Through the rt inch spaces of this

grating, the peat drops as a mixture of fine particles and dust, damp to the

touch. The disintegrator itself requires no special attention, being looked

after by the drier attendant ;but for the greater part of the time, a man must

be employed to shovel the air-dried peat into the conveyor leading from tl^e

storage bins or stack piles. From the bottom of the disintegrator a conveyor

carries the peat to the hopper over the drier into the cylinder of which a regu-

lar feed is maintained.

The Dobson drier, see Fig. 168, consists of a revolving cylinder 30 feet

long and 3 feet in diameter, made of | inch sheet iron plates, and set with a

pitch of 14 inches in its length. The cylinder is placed inside a rectangular

brick casing with a fire-box at the end. The shafting resting on bearings out-

side the brick-work extends 12 feet into each end of the cylinder supporting

the latter by cast iron arms. Sets of six 3 by 3 inch angle irons, five feet long,

are equally spaced around the interior of the cylinder, each angle raised by
pins 3 inches from the surface, and each set advancing on the preceding one

through a small angle of revolution to break the ends. The space between

the cylinder and brick-work allows of unobstructed circulation of flames and
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C. Fi'oil hi>p|HM. I). Dischari^e chute. K. Revolving cylinder. F. Angle iron Mftem.
Ci. Fire box. H. Driving chain, sprocket wheel.

gas<»s jiround the extorior, from front to rear. The cylinder revolvc-H by

clwkin ^('HF, at the fi.xed speed of li revolution.s \x*t minute, at which rate a

charp* of jx^at will pass through it in 20 minutes.

The drier was under observation for test purposes during part of a day

and the results obtained, ralrulatofl per day of 10 hours, gave: Weight of air-

(Iritnl peat charged into drier 2!).iiOO lbs. containing 34.2K( water; weight of

peat discharged from drier, 23,000 lbs. containing 16.61% water; weight of

water evaporated 6.300 lbs. Blocks of crude air-dried peat, containing 34%
water, were used as fuel at the rate of 3,145 lbs. per day.

The discharge pipe from the drier empties into the shoe of an elevator

which carries the dried peat into a large galvanized iron hopper or bin inter-

posed between the drier and the briquet ting press.

The press used is also constructed by Mr. Dobson. and is a resistance

block press, see Figs. 169, 170. In the Dobson press, friction is almost en-

tirely 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. The large number of dies employed for each punch keeps the tem-

perature 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

anotlier compression by a second briquette, being formed on top of it.

Immediately after this it is exix^lled and the second block takes its place.

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 hea^*^' eccentrics faced

with roller bearings, and with each stroke of the punch, the die block is turned
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Fig. 169—The Dobson Peat Briquet ting Press.

through one-eighth of a revolution. Working in the next die to the compres-

sing 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 the 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 top of the one previously

made in the same die, the discharging punch expels from the next die the bot-

tom briquette, and the third die receives its coating of oil from the oil swab.

Power is transmitted through belting to a pulley on the pinion shaft and thence

by a 5 foot gear wheel operating the eccentric shaft. The machine is steadied

by a heavy fly-wheel on each of these two shafts, and runs quietly and with

little vibration. It makes 50 or 51 revolution per minute, producing 100 or

102 briquettes. Twenty-five briquettes weigh about 10 lbs., consequently

the output of the press in 10 hours is about 12^ tons finished fuel.

The power required to operate the Beaverton plant was 40 h.p., distribu-

ted as follows:

—

Briquetting press and elevator 13 h.p.

Tram car 4 ''

Excavator 8 ''

Drier, disintegrator, conveyors, etc 15 **
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Die Block and Bed to the Dobson Press.

C. Resistance block. D. Briquette discharg^e hole. E. Hole for removal oi dies, or-
dinarily plutj-i^ed. F. Dies. G. Ratchet. H. Four clampings bolts for the bed. J. Four
tie rods supportinjj the whole. K. Hold-down bar for die blocks. L. Die block*..

M. Spherical buttons. N. Springs. P. One bar between resistance block and -^

K. Punch. S. Expelling punch. T. Oil swab. L*. Peat Briquettes. W. Recipr
lever.

The main objections to the methods and machiner>' used at Beaverton

are:—That during continued rainy weather the work on the bog is inter-

rupted, and where a large production is required the excavator or excavators

liave to cover a very large area. In a bog containing a greater number of

roots and stumps, the work of the excavators is probably less satisfactory^

and the surface of the bog requires a very careful levelling, which increases

tlie cost. The drier has a comparatively small capacity, and explosions are

liable to occur. The press is operated by belt and gear wheel, which are,

in most cases, liable to break, and the pressure on the briquettes is less than

in the open tube type. Regarding the cost of production, no reliable figures

are obtainable.
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Besides the Beaverton plant, Dobson plants were started at Fort Francis,

Ont., and at Caledonia Springs, near Ottawa. The former was burnt down
before commencing operations and not rebuilt, and the latter have not been

in continuous operation so far.

A process similar to the one invented by Dobson is employed by Dr. J.

McWilliam at a bog near London, Ont.

Manufacture of Briquettes without Air-drying the Peat.—The
dependence on favourable weather condition for air-drying the peat, the

short season during which the bog can be worked and the trouble of obtain-

ing the necessary number of workmen for only a few months during the

year, are the strongest objections to the methods of air-drying the peat.

Numerous methods have therefore been introduced from time to time,

where artificial means have been tried for the removal of the moisture in

the raw peat.

Drying by pressure.—Amongst these methods can be mentioned the ex-

periments carried out by the Diisseldorfer Eisenwerk and other firms. The
raw peat was then subjected to heavy pressure in strong hydraulic presses,

but the product obtained still contained some 65-70% moisture, which is too

high for subsequent drying by heat. The removal of the excess of water by
pressing the raw peat has so far not proved successful.

Drying by heat.—This method has been tried at Mittenwalde, near Berlin,

Germany. The apparatus used was constructed by Mr. Stauber.

The raw peat dug out of the bog by cutting machines, was loaded on cars,

and brought to the works, where the peat was dumped in large heaps and left

until all excess of water had run away. The content of water was thereby

decreased to some 80%. From here the peat was dumped into the shoe of

an elevator, and conveyed to an apparatus where it was pressed between two

wide rubber belts, which further decreased the content of moisture to some

78% The peat was then brought to a disintegrator and from there to a large

rotating cylinder of sheet iron 49 . 5 feet long, and 7 . 2 feet in diameter, lined

with fireproof material. Two step grate fire-boxes were placed in front of the

end, whe'i'e the peat was brought in, and all the combustion gases were by

means of a strong fan, drawn through the cylinder. The evaporation of

moisture by this method was exceedingly strong, and when leaving the cylin-

der, the peat held about 60% moisture. The partially dried peat was then

conveyed to another disintegrator, sieved, conveyed to a steam plate drier

and treated as previously described in the German briquetting plants.

The plants where this method was introduced are, however, closed down
several years ago and probably the economical results were less satisfactory.

Kerrinne's method of drying peat by means of electric energy.*—A plant where

this method was employed was erected by Ostpreussische Pentan-Werke at

Schwenzelmoor near Tilsit.

* Report by A. Larson. Teknisk Tidskrift No. 42, year 1903.
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by which the air drying; of the peat cotdd nt IrmM \h* fiartly doru* away with

wnn intro(ltic(*d.

The Hiirfnco layer of Hi)hagnum mo« was first dug out in the ordinary

way, and brought to the plant, where it wan uik*<l an fuel under the lx)ili*n>

An excavator, * fitted with a "grab ncoop," was uuecl fordigging the peat

This excavator was placed on a barge floating in the trench worked out. r • •

the ix^at was loa<le(l into other barge.s, whicli, when filled, were brought U) :.

plant and unloaded. During 24 hourH about 1.3(XJ cubic yards of raw p(*at

containing 90 92% water were excavated. A steam engine of 6 h.p. furnished

the recjuired |M)wer, and each shift consisted of two men. Sufficient fuel for

the engine wa.s obtained from the roots contained in the peat. The barge«

used for the tran.><port of the i)eat were provided with perforated iron l>otton:ii.

and (luring the transport to the plant, part of the water contained in the ]-*".*

ran oil. so that the i)eat, when unloade(l. contained about 89Vc water. 1 •

|H^at was then conveyed to a disintegrator where it was torn to pieces and

mi.xed into a homogeneous pulp. From the di.sintegrator the mass was convey-

ed to a large tank, from which it was tapfx^d into the so-called "oemoe"
moulds, by means of hop^xTs with valves. The moulds moved on rollers,

and could easily be brouglit under the hoppers. They were made of woo<l

with interior tlimensions 37.2 x 30 x 2 inches, and provided with lK)ttoms

of fine brass wires, on which the peat mass rested. During one minute lo of

these moulds were filled. The moulds were loaded on cars and transported

to sheds, where they were placed in rows on racks and an electric current of

30 am|x^res and 220 volts per row (150 moulds) was passed through. The

brass net in the bottom of the moulds acts as cathode, and a 0.3 inches thick

iron plate of the same dimensions as the interior dimensions of the mould.-

as anode. The iron plates are hung up by chains and can be raised qj* lowered

by means of a lever for each section. When one section is filled with moulds,

the plates are lowered on top of the peat mass, and at the rate the latter

sinks, the former follows.

Per mould of 76 sq. feet area and 2 inches depth, a current of 3 volts is

required during the sunimer. and 4 . 5 volts during the winter. E^ch row of

moulds requires 10 h.p. and as 13 rows are always under drying, one row-

being unloaded and one filled, the total power required would be 130 h.p. The

water starts to run off as soon as the current is put on, and after 4 hours when

the current is switched off, the content of water in the peat is brought down
to 80^ . instead of about 90^ when the process started. The moulds which

* Manufactured by Menk & Hambrock in Altona-Hamburg.
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then are ready are loaded on cars, and transported to an elevator where the

peat is dumped, conveyed to a briqiietting press, and pressed into briquettes.

The briquettes are conveyed to a MoUer & Pfeiffer's drying oven (similar

to the drying oven used for common bricks). The oven is heated with the

waste steam from the engines, and is said to evaporate . 8 lbs. water in the

briquettes per 1 lb. steam; the briquettes were left during 24-30 hours, and

when taken out, held about 70% of water. The object with the drying was

to make the briquettes of such a strength that they could stand handling

transportation.

The briquettes were then dumped into buckets and transported by means

of an aerial tramway to air drying sheds, where the final drying was done by

air drying.

The method was later improved, so that the peat after being treated

with the electric current, was said to contain only 50% moisture. In this

case pressure was used and the moulds divided into rectangular spaces of the

size of the briquettes. These briquettes were then dumped directly into the

buckets and transported to the air drying sheds. In this case the drying oven

and briquetting press could be omitted.

This process was demonstrated on a small scale. A mould containing

peat 4 inches in thickness was subjected to pressure, and at the same time an

electric current of 70 volts was passed through during 2 hours. The resulting

peat cake was . 92 inches thick, and contained about 50% moisture. During

the test, the temperature of the peat was raised by the current to 60° centi-

grade, which, when 1 h.p. second is equivalent to J of a calori, is an exceed-

ingly expensive heating process.

Very little is known of the success of this undertaking, but the briquettes

made are in no way superior to common air-dried peat bricks, and the cost of

manufacture is naturally considerably higher.

Electro peat coal.—The above name* is given to a peat product produced

by a method invented by J. B. Bessey. In this processf, the peat is dug from

the bog by means of an excavator, fitted with a ''grab scoop" which delivers

it into small tip wagons, running over a light railway, by means of a wire-

rope haulage between the bog and the factory. The wagons, when they arrive

at the factory, are emptied into a large hopper, and the peat is by means of a

belt conveyor brought into the feed hopper, of a rotary so-called hydro-

eliminator, in which it is subjected to a gradually increasing pressure. The
eliminator is continuous in its action, the wet peat passing in at the top, and the

partly dried peat leaving at the bottom. From here the peat is conveyed

to an electrifying machine. The peat falls through a hopper into the trough

of the machine, and is pushed forward a short distance by means of a recipro-

cating plunger, each stroke carrying forward a small charge, the result being

a practically constant stream from the outlet. While this is going on, an

alternating electric current is passed through the peat. The effect of this cur-

* The name is entirely misleading, as no coking is done by this process,

t Peat, its use and manufacture, by Bjorling & Gissing.
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pluci'd Iwlow llu* i'lrclrifyin|( marliinr. \N ... ..
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rhHrK«*»i from th<« wcorul liydro-vliriiinxilor ftrnl iiftc-d by h

tho lioppfT of a cruMhiiii^ and knfiidin^ niachiru>, in which the fibroiM maNr;;il

18 torn and worked into a plaHtic rnaHH.

The kneading inarhim* conitiMtfl of a lar^e pan, nimilar to that of an ordin-

ary mortar mill or cd^c runmT, over the Hurfaoc of which revolvm 4 heavy

runners. The j)eat I.m fed into the centre of the pan, and ia r" 'My work»d

oviT to the outer ed^e by meann of adjuHtable HcraiK'ni, and . . ..lually dis-

charged from tlie side of the pan into a screw conveyor, which delivers the

mac<»rated peat into a moulding machine.

The moulding machine is of the open mould type, having six die« arrant" d

in such a manner that six blocks are turned out at each revolution. The peat is

passed forward into a long die, whence it emerges in the form of bri^;

several cliarges being in the die simultaneously, so that it is kept Bf)-

under pressure. The briquettes are delivered from the mould of the .. i

a revolving table from which they are deflected by means of a scraper on to a

belt conveyor, which carries them into the stores. A plant of this description

was in oix^ration at Kilberry near Athy, Co. Kildare, Ireland.

This process in its main features is very similar to the method invented

by Kerinnes, and can hardly be considered an improvement. As to the

cost of manufacture and other details ver\' little is known at present; the name
iiiven to the product produced is entirely misleading, no coking is done, and

the product is not likely to be in any way suf)erior to the common air-dried

peat bricks manufactured by the usual methods. It is also questionable

if the cost of the electric energy used will be paid back by the small amount

of moisture evaporated, and that the change in the structure of the peat,

effected by the passage of the electric current, is as great as claimed.

The Ekeyiberg wet carbonizing process.—This process was invented by Dr. M.

Ekenberg. of London, England, and as far as can be judged at present, is the most

promising process for the conversion of peat on a large scale into fuel. By this

process the raw peat is more or less thoroughly carbonized (depending on the

temperature used), which results in a fuel of higher calorific value than the usual

peat briquettes. The drying is done entirely by artificial means, whereby the

working season is considerably increased, and in some cases can be extended

over the greater part of the year. Extensive experiments with this process

have been carried out during 1904-1907, and the different apparatus used

and machinery required are now claimed to be fully worked out. The pro-

cess is covered by patents in all ci^'iUzed countries (in Canada No. 84325 year

1903, and No. 8SS73 year 1904), and is at present owned by the International

Carbonizing Company, Ltd., SI Cannon street. London, E.C., England.

In order to carr}- out the experiments on a sufficient scale a plant was

erected during 1904-1905 at Stafsjo, Sweden, for which purpose the Swedish

Government assisted with 20,000 kronor.
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The results obtained at this plant during the later part of 1905 were

supervised by Mr. A. Larson and reported on by him to the Swedish Depart-

ment of Agriculture. From this report most of the following information

is obtained.

The laboratory experiments previously done had demonstrated that

wet peat as it comes from the bog through heating under pressure at a tem-

perature of 150° centigrade or more, undergoes a twofold change.

1. The peat loses its gelatinous property and becomes amorphous, so

that the same physical difference occurs with the peat before and after the

heating under pressure, as between gelatinous and amorphous sihca. The

larger part of the water in the peat can after this treatment easily be removed

by pressure, which is impossible with peat in its natural state.

2. A coking takes place during this process, the completeness of which

is dependent on the temperature used, and the content of carbon in the

remaining mass is increased.

3. During this process no gases are developed, contrary to the dry dis-

tillation, when large amounts of gases (containing carbon in some form)

are developed, and the percentage of coke obtained thereby considerably

decreased.

4. The product obtained can be easily briquetted into solid briquettes

after the moisture has been partly pressed out, and the resulting mass is

artificially dried. These briquettes do not absorb moisture and are in appear-

ance and weight very similar to coal, provided that the coking and briquetting

are done at a sufficiently high temperature.

In coking air-dried peat, retorts hitherto used have been heated from

the outside, without fluid water being present. As gases are bad conductors

of heat, this coking is a time-consuming operation, and it is generally difficult

to get the peat in the middle of the retort coked without over-charring the

peat near the walls. In the wet carbonizing process the large bulk of water

serves as a heat conducting medium, allowing a short and shai ply-defined

charring with a uniform effect, which corresponds exactly to the temperature

used. The charring is thorough, and every particle of peat is exposed to

the heat. The process is called ''Wet Carbonizing" because the charring

medium is fluid hot water.

The effect of the heating at the temperature of 170° centigrade, corres-

ponding to a pressure of 8 atmospheres, is shown in the following table:

Composition of

peat.

Raw peat

A

Wet carbonized
peat.

A

Raw peat

B

Wet carbonized
peat.

B

Carbon
Hydrogen
Nitrogen
Sulphur
Oxygen
Ash
Calorific value of dried

sample, Calories per kg

n

56.00
5.90

33
0.59
32.68
3.50

5640

60 . 20
6.00
1.38
0.40
28.32
3.70

6240

55.50
5.70
1.19
0.31
34.10
3.20

5610

58.50
5.90
1.20
0.43
30.27
3.70

5990
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temperature (75 atni.^ vor\' httio L'lm is Hevoloped.

The following ex |)eri merits weie made with peat from Stafsjo. The
calorific values were determined in air-dried samples.

Tcnijx»rature Product Ash Calories
No. dvfirwii obtained

contigniile % % per kg.

Raw p<':it ('. 1.84 5571
1.

.

150 88 1.92 5698
•) 150 87 2.25 5599
3.. 180 78.1 1.91 5856
4.. 180 79.4 2.11 5907
r>.

.

180 80.7 2.22 5909
c.

.

•200 79.3 2. -20 612.3

7.. •200 79.4 2.15 6149
8.. •200 78.2 1.76 6*281

9.. •220 74.8 2.43 6128
10 . 220 SO.O 2.35 5980

Raw j>eat D. 2.97 5452
11. . 150 86 2.93 5553
12. . 150 90 2.92 5510
13. . . . 180 80.1 2.97 57.59

14.. . . 180 79.5 3.05 5^1
15. . 180 80.5 2.72 .57^3

16. . •200 71.3 2.78 r,'Jf\:i

17. •200 70.1 2.89 .^7vs

IS.. 2-20 72.0 2.84 .v'. 1 f I

19.. 2-20 73.6 2.35 .'. ''r,

20.. •220 76.5 2.47
1

In a laboratoiy screw press well humified wet carbonized (at 180°) peat

has been pressed so that the pressed cake held only 30f^ moisture.
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The following experiments were made at the laboratory in order to

demonstrate the relation of the pressure used to the contents of moisture

in the pressed carbonized peat.

Pressure % Moisture
used left in the

atmospheres. peat coke.

1.1 80.8 Raw peat A.
1.5 73.2 ! Pressing test I.

3.0 70.0 Wet carbonized at 180° Centigrade.
6.0 68.4 12% dry substance in the carbonized mass.
14.7 67.3 Calorific value of the raw peat 5571 calories per kg.

33.3 63.3 Calorific value of the carbonized peat 5881 calories

60.3 58.8 per kg.

90.0 54.4 Product obtained 78 .8% of the raw peat.

143.7 48.7
220.0 ' 44.7
287.0 39.3

10.7 72.0 Raw Peat A.
16.0 68.1 Pressing test II.

34.3 64.8 Wet carbonized at 210° Centigrade.
65.0 57.4 • 10.9% dry substance in the carbonized mass.
97.0 52.8

i

Calorific value of the raw peat 5571 calories per kg.

156.0 50.0 Calorific value of the carbonized peat 6215 calories

232.0 46.8 per kg.

310.0 . 43.0 1 Product obtained 78.8% of the raw peat.

1.5 81.0 Raw peat B.
3.3 77.1 1 Wet carbonized at 180° Centigrade.
4.4 74.8 1 1 . 2% dry substance in the carbonized mass.
6.5 73.1 Calorific value of the raw peat 5452 calories per kg.

10.1 70.4 Calorific value of the carbonized peat 5780 calories

38.3 66.1 per kg.

75.3 59 . 6 1 Product obtained 79.8% of the raw peat.

112.5 54.6
178.0 51.1

1

263.0 48.0 1

350.0 45.0
1

The experiments show that with the peat tried a pressure higher than

150 atmospheres is not practical. The content of moisture with higher

pressure does not decrease in the same^atio as the difficulties of obtaining

higher pressure increases.

The dried peat obtained contains about 3% (depending on the peat

used) of a paraffin substance, which, melting at about 90° centigrade, acts

as binding material in the briquettes made. Bricjuettes containing no

moisture can therefore be produced from wet carbonized peat if the temper-

ature is kept at 100° centigrade or more during the briquet ting process.

Such briquettes have a calorific value of 6,000 calories per kg. or more, weigh

about 50 lbs. per cubic foot, or more, and contain therefore, per cul:)ic, unit

about the same fuel value as ordinarj^ coal.

The process at the Stafsjo plant is carried out in the following manner:

In order to obtain a thoroughly pulped and homogeneous peat mass a



H|KTiul pulping iimrhiiio wuit runiitrurt4*<l. Thbi rrt»«-hirif in an Anrep tiiacliiiia,

wlicru the iiiuuthpicro in roniovcHi and a Html pi rtcd in itJi place. The
hUs}\ plate ift providfd with a niitnl>cr (if holcM, the t^nai area of which U equal

to the fn*e area of any Mection of the niarhine. In front of the steel plate le

pliu'od H rotutinf; knife, which kec^pn the hoUvt clean and riitJi aii uk

mutrrial not previouMly puI|km1. TIum rnarhine provecl quite aaii-.*!. i.»n'

and dclivenMl eiwily. with ahout FA) h.p., .'i.V) nihir nieteni* peat maaii per H

hours. The |H)wer re<juired in furniHhed by an electric motor.

The pul|)ed iH>at nuutH in tranMfKjrted to the plant in dumping cam, and

delivered to an elevator which conveya it to a large tank, holding enough

tnateriai to kiH'p the plant running for nix dayn, in order to \ye independent

(»f any repairs needed or stoppages on the hog.

The next stage of the procesw is to hring the peat mans continuoujily in

and out of the ap))aratus where it is heated under preesure to a temperature

of more than 150° centigrade. Kor this purpose different pumpe were

investigated, antl a small so-called ** Hrei pump," manufactured hy H. El>er-

hardt in Wolfenhiittel, CJermany, was first tried. This pump proved ver>'

satisfactory, even at 30 atmospheres pressure, and a larger pump of the same
construction with a capacity of 350 cubic meters* per 24 hours was therefore

set up at Stafsjo. After a few minor alterations had Yjccn made, this pump
worked to satisfaction even with a peat mass containing 15^^ dn.' peat sub-

stance, and it was found that the valves worked better and more quietly

with a thick peat mass than with a thin one.

The peat mass is l)rought to the pump from the tank by means of a

specially constructeil elevator.

The principle of the apparatus u.<<ed for heating the peat mass is shown

in Fii;. 171. It consists of a system of double pipes, one outer and one inner,

the latter provided with a screw thread, and appliances for revoking it.

\\\\\\\\ \:\\\\\\\\\\\L^n
• tS sC

K^\\\\\\\\\\\\\\\\\\\ \
^imt.moA ti£CuR€mMTiOf

C/»'/wv^r

n

^c
j

Fig. 171—Theoretical working^ of a Wet Carbonizing Oven.

One oven consists of 52 such double pipes, \N'ith a joint inlet to all the outer

pipes, and a joint outlet for all the inner pipes. The pump forces the peat

mass into the spaces between the pipes, and by the rotating inner pipe

witlij[its screw threads the peat mass is moved forward in the direction of the

pressure.

* 1 Cub. meter=35.3 cub. feet.



165

The pipes used at Stafsjo are 11 meters* long. Only considering one

of the pipes in the system, the process is as follows:

The peat mass is forced in at (a) and by the screw on pipe (d) and the

pressure moved forward towards (b) where it turns and moves through the

inner pipe (d) towards the outlet (c) which is combined with a regulator,

so that an even pressure is always maintained. One half of the pipe is heated

to the required temperature from a fire-box (at Stafsjo the temperature has

been kept at 150°-155° Centigrade). The peat mass forced in is consequently

heated during its passage from (a) to (b) first by the heat from the outgoing

mass, a great part of which is transmitted to the incoming mass, and later

from the fire in the fire-box, where it is hottest. The peat has there a tempera-

ture of say 155° centigrade. The velocity of the peat mass is such that it

passes through the oven in about 15 minutes, during which time the carboniz-

ing process takes place. A tempeiature of 155° centigrade corresponds to a

pressure of 5.5 atmospheres, but in order to be sure that no steam may be

formed, a pressure of 10 atmospheres is kept by the pump. When no steam

is formed (with the required latent heat) the mass forced in has the same heat

capacity as the mass pressed out, and theoretically should be able to absorb

all the heat contained in the outgoing mass, in which case the in and outgoing

masses should have the same temperature if the pipes could practically be made
long enough. With the oven used at Stafsjo, with pipes 11 meters long and

a maximum temperature of 155° centigrade, the outgoing peat mass has a

temperature of about 80° centigrade, when the temperature of the ingoing

mass is about 10° cent., i.e., per kg., peat mass 70 calories are lost in the

outgoing mass. The experiments at Stafsjo on a large scale have further

shown that per meter pipe in the recuperative part of the oven, the tempera-

ture decreases towards the outlet with 12°-13° centigrade.

The heat economy in the wet carbonizing oven at Stafsjo was as follows:

In the oven is utihzed of the calorific value of the fuel. . 70%
Through radiation, etc., is lost 7%
The waste gases contain 23%

The carbonized peat is conveyed to a filter press,! which at present is

being improved, so that the peat, when leaving the press, has about 55%
moisture content. The later drying and briquetting are done as previously

described in the German peat and lignite briquetting plants.

From the results obtained at Stafsjo, and his previous experience in

peat and briquette manufacture, Mr. A. Larson gives the following estimate

as to the cost of production and the possibilities of the process.

The production is assumed to be 30,000 tonsj per year of 200 working

days, which is the time the bog at Stafsjo can be worked. 150 tons of bri-

quettes shall then be produced in 24 hours, for which production 3 briquetting

presses are required.

* lMeter=3.3feet.
t The construction and results obtained with this press are not yet available, but

according to Dr. M. Ekenberg, this part of the process is also satisfactorily worked out.

X In this estimate, metric tons and measures are used. 1 metric ton==l,000 kg.==
2,200 lbs.
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" Hrio |)iirniw" with flovalorn. earh of 25 h.p.

(hiring 21 hours '* 150

Wet carhonizin^ ovcn.s: /> unil.H ot Ki pi|HrM carh

rcMpiiro at tho rnowt 25 h.p. for oarh unit,

and deliver at lejwt 250 ton« rarhonize<l

|)eat mass jx?r 24 hours. At the nioHt.

ovens are retpiired, or per 24 hours *' 225

Li^htin^ plant, etc., 25 h.p. during 10 hours 25

Ahout 10^ ,' loss on transmission (electric cur-

rent) of S20 h.p " 80

A Hri(iucttinir pro.^.'^-es of 100 indicate<l H.P. ind. H. I*. 300

The consumption of high pressure su|)erheated steam is, at the highest,

10 k<i. per eff. H.l^ hour, with the exception of the hriquetting presses, where

tho consumption is 12 kc. por indicated H.P. hour.

The steam re<piired is then:

3H0 eff. H.P. during S hours . 28,800 kg.

i\()
'* " 8 " 4.S00 **

loO '* • 24 •' 36,000
••

225 " *' 24 •• 54.000
"

2.') •* " 10 "
2.500

*•

80 •' •• -24
•'

19,200
"

300ind.II.P. " 24 " 300x12x24 86,400"

i

Total kir. steam j^er 24 hours 231.700 "

The steam is superheated to 385° Cent. and has 1 1 atmospheres pressure

corresponding to 185° Cent., and is consequently superheated 200° Cent.

1 Kg. steam of 185° Cent, contains. 663 calories

200° superheating corresponds to . 48 x 200 . . 96

Total 759

Assuming that the feed water (condensed

steam) has a temperature of 90° Cent.,

should be deducted . 90

The required heat per kg. water is then 669
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With 60% efficiency of the fuel, the heat required per kg. steam is

0.6

=1,115 calories. The fuel contains 5,600 calories per kg. One kg. fuel,

therefore, produces ~ = 5 kg. steam. In order to produce the 231,700
1,115

231 700
kg. steam required per 24 hours, — ^46,340 kg. wet carbonized dry

5

substance, or, in round numbers, 46,500 kg. are required.

The plant shall produce 150,000 kg. briquettes per 24 hours, correspond-

ing to 196,500 kg. wet carbonized dry substance, including the fuel for the

boilers, but not including the fuel for the carbonizing ovens.

Experience has shown that 70 calories per kg. are lost per kg. peat during

the carbonizing process. The raw peat contains on an average 12.5% dry

peat substance in drained bogs of average quality (in Sweden).

With a temperature of 150° Cent, in the carbonizing oven, 86-90% wet

carbonized dry substance is obtained per 100% dry substance in the raw

peat. This carbonized dry substance has a calorific value of at least 5,600

calories per kg.

Assuming that 85% of the dry peat substance in the raw peat is obtained

as dry carbonized substance, then 1,000 kg. raw peat containing 125 kg.

dry peat substance produce 0.85 x 125 == 106 kg. carbonized dry substance.

Experience has further shown that the heat efficiency of the fuel in the

oven is 70-80%, or say 70%. Through radiation, etc., is lost 7%, and in

the waste gases 23%, or, assuming these losses to bel0%and20% respectively,

there will be required per 1,000 kg. raw peat, — = 18 kg. dry car-
0.7x5,600

bonized peat with a calorific value of 5,600 calories per kg.

The carbonized dry substance which is obtained from 1,000 kg. raw peat

is, then, 106—18 = 88 kg., i.e., for 1,000 kg. carbonized dry substance are

required '-— = 205 kg. fuel of the same quality.

The heat carried away by the waste gases from the carbonizing oven

is 0.2 X 205 X 5,600=229,600 calories per 1,000 kg. briquettes.

In order to produce 196,500 kg. briquettes there will be required 196,500

+ 196.5 X 205=236,782 kg. carbonized dry substance, which corresponds

236 782
to " ' = 2,230,000 kg. raw peat per day.

0.85 X 0.125

The waste heat available for the drying of the pressed carbonized peat

is as follows:

—
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ralones are rapanic of evaporatuig :^- 149,800 kg. water.
82,265

The 'j:n.7(K) kg. exhaust steam contain 5(XJ x 231,7(X) - 115,850,000

calorics hitont heat, of which at least 70% can be used for evaporation of

, ,
. n a- u ,0.7x115,850.000 ,«« -^n bmoisture, i.e., for drying. IW this heat = 126,700 kg.

water can l>e evaporated.

With the total w:uste heat 276,500 kg. water can therefore \ye evaporated.

The total carbonized dry substance per 24 hours was 236,782 kg., and

the briquettes produced 150,000 kg., consequently the fuel consumption is

86,782 kg., or 37%.
In order that the available waste heat may l>e sufficient to dr>* the whole

mass of carbonized and pressed peat, this mass can contain 276,500 kg

276,500 X 100 _^ , . ^ .
, ^ _ ^

*

water, or =54% of moisture, in round figures. The content
236,782 + 276,500

of moisture in the carbonized peat must l^e mechanically pressed

down to this percentage in order that the fuel consumption given above

may be correct.

The consumption of raw peat was per day 2,230.000 kg., or per 200 days

446,000,000, kg. corresponding to 446,000 cubic meters per year.

In a drained bog with an average depth of 2.5 meters (8.25 feet), this

production corresponds to an area of about 18 hectar (44.5 acres). Assu-

ming the price of the bog to be 500 kronor per hectar, the yearly cost is

9,000 kronor. or 0.30 kronor per ton briquettes.

Cost of digging the peat, with Ekholm's elevator:

Elevator with motor, etc., costs about 3,000 kronor.

10% amortization per year of 200 days kronor 300

5% for repairs 150

5% interest '* 150

Total " 600

or per day kronor 3.00.
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With Ekholm's elevator 50 cubic meters of raw peat can be dug out

from the bog per man and day. Each peat pulping machine of 350 cubic

meters capacity requires, therefore, per day of 10 hours, 7 diggers, or 9 diggers

during 8 hours,

at 3 . 50 kronor per 8-hour day kroner 31 . 50

Amortization, interest and repairs, per day " 3.00

Oil, etc. (the cost of power is already included

in the cost of fuel for the plant) " 0.50

Total '' 35T0O

or per cubic meter, . 10 kronor.

The cost of transporting the peat to the elevator at the coking plant is

equal to the wages of three men plus the amortization, etc., of the appliances

used, which would in this case be Anrep's cable transport with endless cable

and dumping cars. One man couples the cars to the cable, the second un-

couples them, and the third dumps their content into the elevator shoe.

This work is light, and these men could be had for 3.00 kronor per day.

The cost per 350 cub. meters would then amount to 10.50 kronor, or,

per cub. meter, 0.03 kronor. The total cost for digging and transport is

therefore 0.13 kronor per cub. meter, or, per year, 446,000 x 0.13 = 57,980

kronor, and per ton briquettes 1 . 93 kronor.

Cost in the plant.—According to the experience obtained in the large num-
ber of lignite briquetting plants in Germany, the total labour cost at a plant

with three presses is 1.44 kronor per 1,000 kg. briquettes; in this case the

cost of the labour required for the wet carbonizing ovens and the filter

presses must be added, making a total of about 2.00 kronor per 1,000 kg.

briquettes.

Amortization of the plant, etc.—The cost of a plant with a year-

ly capacity of 30,000 tons briquettes would probably be about 600,-

000 kronor (the cost of the bog is previously taken into account). With

5% interest, 5% amortization, 5% for maintenance, and 5% further

amortization on certain machines, which constitute about one-fifth of the

total cost, or 1% of the whole cost, a total of 16%, equal to 96,000 kronor

per year, is reached, or 3.20 kronor per ton briquettes. Administration, etc.,

and unforeseen expenditure can be estimated at 30,000 kronor per year, or

1 kronor per ton briquettes.

The cost per ton briquettes is, then:*

Metric ton Ton of 2,000 lbs.

kronor dollars

Bog 0.30 0.07
Digging and transport of raw peat 1.93 . 48
Labour cost at plant 2 . 00 . 50
Amortization, interest, etc 3.20 0.80
Administration, etc 1 .00 0.25
Extra 0.57 0.15

Total 9.00 2.25

*Under the assumption that the water content of the carbonized peat can be mechanic-
ally and economically pressed down to about 55% moisture. The power required for
these presses is not given in this estimate by Mr. A. Larson.
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In ho^M wIkti* tlic <liKidnK of tli«- |«4itt can ^'*- I'Ik- uith inf< liiifiiral

excuvfitom, l\w vtml of tlii« iti*rii i« roiiMcirrnMy «ir4 r« '

AiTordinK l<> Dr l'ik<'nl>cric, llic »ijf<i |>fr ton i
,

*<- n. .i f.wtor-.

pnxlueitiK 2(),<XXJ to .Mi,000 tuiu* \Hrr vi!ar ii» an follows:

—

The raw |M>at in tho I)«k (including fuel luied in the fiict^ir>')- • 8

Wa^PH for cxruvation un<i trani4|K)rt of the raw peat U» the

fartor>' 2

Wa^oM in tho fa<'torv 2 3

Depreciation and maintenance of plant . 2 6

Admini.stration and Mundr>' cxpenMCfl 1 4

Total cost of hriqiiettefl per ton 8 9

* 1 Hhilliiifc -24 cciiU.
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CHAPTER V.

PEAT POWDER.

A method for the manufacture of peat powder, which experts* consider

to be very promising, has lately been invented by Mr. H. Ekelund, Jonkoping,

Sweden. The details of this process are for the present kept secret, on account

of the patents not yet being fully established.

The raw material for the process is cut peat which is partially air dried,

and afterwards artificially dried and pulverised. The raw peat is left in the

open during the winter to freeze, which in this case, instead of being injurious

to the peat, makes it easier to pulverize, and furthermore allows the bog to be

worked during a much longer period than is the case in the manufacture of

common air-dried peat fuel.

The peat powder manufactured by this process does not absorb tnoisture,

and has about the same specific weight as coal. The cost of manufacture,

including all expenditure, will not exceed $2 . 35 per ton, and the cost of a plant

with a yearly capacity of 12,000 tons, is, according to the inventor, about

$10,000, (not including bog and arrangements on same.)

The firing with powdered fuels gives a higher fuel efficiency on account of

the intimate mixture with the air used for the combustion, and the possibility

of regulating this supply of air to an amount as near as possible to that which is

theoretically required for the combustion. The firing with powdered fuel is

furthermore smokeless, and requires less attention and skill than the firing in

the old way.

Coal powder has been used for a long time, especially in cement manufac-

turing plants, but in order to give satisfactory combustion, it must be exceed-

ingly fine, which increases the cost considerably. Peat powder, on the other

hand, is more porous, and ignites at a lower temperature, whereby a complete

combustion can be obtained without crushing the peat so thoroughly. A fur-

ther advantage with the powder is that the temperature can be easily regu-

lated as required, and if desired, a very high temperature can be obtained.

During the year 1907, experiments with peat powder were carried out

under the supervision of Professor Odelstjerna, of Stockholm, Sweden, in a

furnace used for melting crucible steel. In regard to the results obtained,

Prof. Odelstjerna says:

1. The fuel is very easily ignited in the fire-box, but no danger of self

ignition ; which is often the case with other powdered and somewhat moist

fuels, need be feared.

*Professor E. G:son Odelstjerna, Stockholm, Sweden, and Captain E. Wallgren, Chief
Engineer to the Swedish Department of Agriculture.

I
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2. The romhufttion (if the fuel can \te eaiiily rei^liiti^d Bt} that the A«h ui

nUvjivH fro<» from nnv ufiluirnt pnrtirleii of cnrhon, nn<i >m» ihnl ihc mr^ i

hy<ir«M'jirl»<mM in the fin'I will U* nt onro rornj)lfli?ly I'urnl to rartxin •ij«.\i<ic'

and u'Ht4T, tliUM jjivinj; the liiKl»<*»*t tiTn|KTHlur« with rithcr a ^i**"!- '»r n >*tronf(

oxidizing; Hunio, (tlio former with jiiMt onouKh air for the con -u, and the

lattor with cxccma uf air). The comhuation can aliK) l>e so rei^lated that a

producer ^lui with only a Hinall |)crcenta|^e of carbon dioxirli* and of compara-

tively high tom))erature (light red htwit) ifl formc(l. Thia hot gtkB is then car-

ried to the furnace room pro|H.T, where it is hurnt to carhon dioxide and water,

there giving the highoHt tomjHTaturo. This prcwlucer gaa can Ijc uaed for

reduction «)r in reheating furna(<»« where the heated material must Ije kept

from oxidization and then afterwards hurnt in other furnaces.

'.i. The change from oxidizing to reducing flame, or vice versa can l)e

very ea^^ily and (piickly done.

4. The (}uantily of the fuel and the required amount of air can at any time,

and in either of the al)ove cii^^es, Ik? exactly regulated as nnjuired; and in caae

no change i.*^ rrf|uiro(l, no attendance is necessary after the valves* are once

regulated.

5. The powder gives the highest temix?rature which can be employed in

furnaces with a considerably less consumption than can \)€ obtained with any

of the other solid fuels, and it can l)e used for the melting of glass, cast iron,

steel, soft iron and other metals. The right temj^erature is more quickly

obtained through the combustion of the powder than by the older methods.

6. Furnaces for using this fuel are considerably cheaper to erect than those

designed for the use of other fuels.

In the apparatus also invented by H. Ekelund.
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CHAPTER VI.

PEAT COKE

The oldest method of coking peat, which is still used to some exent, is

coking in heaps in the same manner as that used for the manufacture of

charcoal. Later, ovens of different construction, but discontinuous in their

operation were employed, but at present time coking in retorts, which operate

continuously, and which are combined with apparatus for the saving of the

by-products on a commercial scale, are mostly used.

The raw material used for peat coking is air-dried machine peat, and the

better pulped, humified and ash free the raw peat is, the better is the quality

of the coke produced.

Coking in Heaps.

This method is still used at Triangel, Germany. The air-dried machine

peat is cut in lengths, of about 2 feet, which are raised on end in the coking

heaps. The heaps are 20 feet in diameter, about 11 feet in height, and from

each heap about 11 tons peat coke are obtained. When the heap is piled up,

the peat is first covered by a layer of dry grass and then with a covering of

fines, 4 inches thick, obtained from former operations. The coking is done

in exactly the same manner as that followed when coking wood in heaps, and

requires about two weeks.

The manufacture of peat coke by this method is not likely to be much
used on account of the difficulties and uncertainties connected with it. This

method is also more expensive and wasteful than coking in retorts.

Coking in Ovens.

Discontinuous coking in ovens is not much more advantageous than

coking in heaps, but the attendance is easier, the process is independent of

weather conditions, and some of the by-products can be easily saved. At the

present time very few of these ovens are in operation.

The Hahnemann overi^:—This oven, see Fig. 172, consists of a cylindrical

shaft with the bottom raised, as shown in the figure. An opening (c) closed

by an iron plate, is left on one side for the removal of the coke, and on the

other side is a pipe (r) in communication with the condensing apparatus. The
lower part of the shaft is provided with three rows of holes for admittance of

the necessary air, and in the center of the shaft is placed an iron pipe (E) pro-

vided with holes (a) at its base, through which the gases can escape. When

''Hausding and Larson & Wallgren's reports.

I
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Fig. 172—The Hahnemann Peat Coktnf^ Oven.

the slKitt is lilUvl with pcMt. the hitter is ignited on top, the shaft upeninf? is

then ( l(>se(i l)V iron phites iind the cokinj^ process regulated through the dif-

ferent air holes.

The Wagenrtmnn oven*:—This oven, see Fig. 173, consists of two cones (A)

and (B) separated by a grate (S). The iipix?r cone (A) is 6.6 feet high and the

lower one (H) 1 () feet. On one side of the latter is a pipe (D) serN-ing as out-

let for tar and gases. The coke is taken out through the opening (K), which

is at the same heiglit as grate (S). The cone (A) is filled from above with

F''sr- 'T.v FiiT. »74-

00000

The Wagenmann Peat Coking Oven.

* Haiisding and Larson & Wallgren's reports.
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peat, which is ignited on top. When the peat is burnino; the opening is

closed and the coking process regulated by air holes placed in the walls. Fig.

174 shows the same oven, but with the opening on top covered by a cover (P),

provided with a pipe (R) serving as outlet for the gases. In this case the pipe

(D) is omitted.

Fig. 175—The Lottmann Peat Coking- Oven.

The Lottmann Oven'^.—In this oven, see Fig. 175, a special fuel which can

be of poorer quality is used for producing the necessary heat. The widest part

*Hausdin2:.
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of i\w oven or retort in 9 24 and the narrower part 7 feet. The reUtn U
hciiteil hy the ^fUMw from the* iprtkto (a) and the nxhUm (b). The fMei from the

grnt€ (a) ixra dniun through cant inm pi|Mss (r), whereby the interior of tl •

n*tort in lieiitrd, ntui the ^uites from the ktaIoh (b) circulate around the thin

wuUm (h) through thf rnnid^ (m) and thmuKh the holes (1) out in the chimney

(K).

The retort ih chargeil through the d(Mir (t) and the charging holoit (o) and
holdn about 7(K) cubic feet. The gaf<e« generated are c<mveyed to a conden-

Hiiig iippiiratuM. Thocontent.H of the retort are coked in 60 to Vd) houm, and

the coke produced Ih left to cool for about three days.

Several other coking ovenn have \tcpn UHed, but aa a rule the cok*- pr<»-

duccil Ih too expensive on account of the small pHxiuction and diacontinuouA

Working.

M. Zietjlrrs peat coking jyrocess.—The peat coking proceas invented by

Mr. M. Zieglcr luus been so improved by him that a commercial manufacture

of |)eat coke is now possible on a large scale. The main pcjinta in thia proccKH

are the employment of the waste non-condensable gaaes, produced by the

dry distillation of the |)eat itself, for the generation of the necessary' heat,

the continuous working of the retorts used, and the saving of all valuable by

products.

The ])atents covering the Ziegler process are owned by " Der Oberbayer-

ischen Koksworke und Fabrik chemischer Produkte," Akt. (les. Beuerlx?rg,

Bavaria, Germany.

The first retorts invented by Ziegler were similar to the ones u.^ed i'<-r

cokin<x lignites, and such a plant was erected at Oldenburg in 1894. Later,

however, several improvements were made, and the principal features of the

retorts now used are shown in Figs. 17G-178. Each unit consists of two ver-

tical retorts about 40 feet in height with elliptical cross-sections. The lower

half is built of fire-bricks, and the upi)er one of cast iron with a thin outside

lining of fire-bricks. Outside these walls is another fire-brick shell, leaving an

air space between, which is by means of walls di\ided into fire flues. The

whole oven is then protected by a wall of common bricks. The retorts rest

upon a cast iron foundation, and end in a hopper (a) pro\ided with two open-

inns for the drawing off of the peat coke. Each of the retorts is closed on top

by cast iron covers carrying the feed boxes (c). The openings through which

the peat is fed and the coke is drawn off are air tight. WTien the oven is

started, extra fuel must be used until the coking process is under way. For

this purpose the oven is provided with three lower fire-boxes (d) and two upper

ones (e). The combustion gases pass through the fire flues (f) and (g), and

from there to the collecting flue (h). They are later either used for drj'ing

of the peat in specially constructed dn-ing chambers, or escape through the

chimney. Each zone of the oven (each fire flue) is pro\'ided with a p^p hole

on the front and rear side for the purpose of watching and taking the tempera-

ture. In the lower fire flues, the temperature reaches some 1,000° Centigrade,

and in the upper ones, 600°, 500°, and 400° respectively. The highest tern-
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Fi^'-. 176. Fi^. 177-

T^nr

Section A-B. Front View. Section C-D.

Fig. 178.

r ^^ KX
}± s.

D

^- QK:)yQK:)
^~^

Section E-F. Section G-H.

a

Plan.

M. Ziegler's Peat Coking Retorts.

1-2



I7H

|M*raturc* in t\w rf*tor(i4 tlioriiit4*lvfM rfnrhrx tuntw i)ttif* rmtifcrsdtf. The bait

rc>ntnino<l in tlio tiiutctt (2(XI° to 'MHf* rcntifcrmlc) nwulting from t^ie dry di^^

tilliition of tlio |M*iit. unci rollf*rU*4l throtiKh the pipe* (i) and (k) in tiiied for

(Irving tho iinunoniuni Htilpliiito find a'ftatr of lirnc (part <i( the liy-prodiirtji)

in i\w \'vkhc\h (1) and (in).

'VUv rctorlM arc cfiarKod wiih |H*at, wUiJ li, if K^'^'^i coke • ily lor

nu'tnllurniral purpoj^*?* '\h tUwvd, umni rontain little anh, \w wi- ' -

not contain more than 20 to 2.')' ,' nii.I-fiirc. At firxt, extra fu«

after 4S hoiir« nufficient non-cond* ^luteM are j^ven ofT mo t/

can l>e diHcontinue<l and the gatiCH i^ite<l. The air nere»«ary for the cond»u-

tion iH previouHly heated by pawfinf; it around the cant iron hoppeni ffjrmini;

the bottom of the retorts, and at the name time ccK»Hn^ off the coke in name

When the process is in continuous operation, the coke ia hourly drawn
off fr«»in the hop|>ers into air-tipht hUh'\ car« (n) in which it muat lie left until

th(»r()ui:hly cooled. After each withdrawal of coke, fresh peat brick.M are

charged through the food Ijoxos (c). The operntinn tlmw f>fr(iriir-< n «.irifinu-

ous one.

The water vapours and pases generated are drawn off by an exhaust fan

(o)* and driven through an air cooled pipe condenser (p) where the tar and tar

water condense. The non-condensable gases are by means of another fan

forced back to the oven where they are used for heating the retorts. At a

plant with a number of ovens more gas is obtainecl than is recjuired for this

purpose, and in such cases the excess is used under the boilers or in gas en-

gines. The gas circuit is provided with safety valves and dampers in order

to save the condensing apparatus in case explosions should occur.

Resides the manufacture of thoroughly coked peat, "peat coke" de-

scribed above, theZiegler oven is also used for the manufacture of 80-calle<l

"peat half coke," which is peat not entirely coked, and still containing some

of the heavy hydrocarbons.

The peat coke as manufactured in the Ziegier oven using suitable raw

material is hiird and strong and comparable with charcoal for metallurirical

purposes.

AnalvsLs of l)rv Peat Coke.

High Low
Carbon. .

^" 89v Calorific value,

Hydroizen 2.0^; Colories per kg. . 7.889 7.^^''

Nitrogen 1 .3^t B.T.U. 14.200 14,Uij

Oxygen 5 . 5%
Sulphur ... . 0.3%
Ash 3.2%

Peat coke is used in blast furnaces, and for other metallurgical puiposes.

First passing through the vessels f !> and (m) as formeriy described.
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Powdered peat coal is used for hardening armor plate, and for various

other uses.

Analysis of Peat Half Coke.

Carbon 73.89% Calorific value,

Hydrogen 3 . 59% Calories per kg G,700

Nitrogen '.
. 1.49%

Oxygen 14.52% B.T.U 12,060

Sulphur 0.20%
Ash 2.50%
Moisture (at 105% C.) . . . . 3 . 80%

Peat half coke is used for firing locomotives and boilers and burns with a

long flame.

Peat tar is nearly of the same composition as the lignite tar, but has a

higher content of creosote; by distilling and refining the tar a number of differ-

ent substances are obtained, such as:

Light oils, which can be used either for illuminating purposes or for the

manufacture of oil gas.

Heavy oils which aie used for lubricating purposes.

Paraffin, phenol and asphalt.

Tar Water.—The tar water contains: ammonia, acetic acid and methyl

alcohol, which are manufactured into: ammonium sulphate, acetate of lime

and methyl alcohol.

Up to the present time three plants equipped with Ziegler's coking ovens

are in operation.

The Oldenburg Plant, Oldenburg, Germany.—This plant (see Plate 29) has

five ovens of the older type and a complete plant for the saving of all the by-

products. This plant was investigated in 1901 on behalf of the Prussian Gov-

ernment by a Commission, with Mr. L. C. Wolff as chairman. An abstract"''

of the results obtained is given below:

The peat used during the trial contained:

Carbon 35.3% Oxygen 28.4%
Hydrogen 3.4% Ash 0.9%
Nitrogen 0.7% Moisture 31.0%
Sulphur 0.1%

and had a calorific value of 3792—3423 calories per kg. or 7825—0161 B.T.U.

per lb.

*Zeitschrift des Vereines Deutscher Ingeniourc No. 24, year 1904.
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Of 67(i tfiriM' HH)'/, \H>ni wnr obtained.

in:t 7 toiiM |H'Ul roll-

ir>7 1 |K'Ut Cok«'

26 8 tar

200 tar water

179 4 tar ^atiT

330 gaitCK.

213 4 f^imcH.

32 ' *

1m,-

rijo 25 S tons tai• obtained pave:

—

11.0 tons lipht oils.

3 9 n heavy oils . .

IS "
Iiaraffiii . . .

7.0 phenol . .

8 «

t

asphalt. .

The 2()9.0 tons tar water obtained gave.

—

1 S tons niethvl alcohol.

J^ i
'

, an rfiefiKtjn*d)

J7 ;j '

,

1 '. '

' w h#-n dried)

4'. (m roeamired)

31 2 % (not dilute<l)

67 3 Vc (a« meMured)
M '

; (without air)

OTy'/^

=2.0% >

-=0.7%
=0 3^; 4 ry^:

=1 :r
,

=0 -
.

=0.34%
I). 9 "

(1.6 " sulphate of ammonia
2.5 " acetic acid

(2.8 " acetate of potassium .

Water and lass not ascertained

ammonia =0. 16%
=0.31%)

.... =0.44%
=0.50%)

The non-condensable gas had the follownng composition:

—

O. .

.

N. ..

CO...
CH4 . .

^ nH ni •

H.

By Weight By Volume
48.8^, 27.4';
2.s^-;

• » -H •

25. 5^^;^ irj..v;
9.7^', S.fjC",

9.6^, 14.8^7

i.irc 1.CK7

1.9% 23. t.;

and had a calorific value (maximum) of 2877 calories per cubic meter, or 322

IVT.U. per cubic foot.

The cost of production per ton peat coke during the summer 1901 when

peat with lower contents of moisture was used, was as follows*:

—

3 tons peat at 5 . 09 marks per

Labour cost per ton coke. .

Lease of plant and bog. . .

Repairs and maintenance . . .

ton 15.27

4.55

1.52

1 n2

1 . S2

marks.

Miscellaneous
..

Total . 24.98 t€

According to Larson and Wallgren.
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8.83 marks

2.04

21.15

0.27

3.86

0.96

0.96

From this should be deducted the value of the by-products* obtained

per ton peat (in this case with 31% moisture), or

market price per 100 lbs.

54 lbs. oils 16 . 36 marks =
6 lbs. paraffin 34.09

26 lbs. phenol 81.36

4 lbs. asphalt 6.82

6.8 lbs. methyl alcohol 56.82

6.2 lbs. ammonium sulphate 15.45

10 lbs. acetate of lime 9 . 55

Total 38.07 "

In this estimate the costs of the raw materials used in the chemical part

of the plant are not included, nor the amortization of the peat machines,

etc., but the value of the by-products, if the above prices are obtained, should

more than cover all expenses and the peat coke itself be obtained free.

In Germany the best peat coke suitable for metallurgical purposes sells

for 55 marks per ton, and even at higher prices; fines and poorer grades sell

from 27-36 marks per ton.

The Redkino Plant.—The Russian Government built in 1901 at Redkino

a peat coking plant with 8 ovens, see Fig. 179, according to the Ziegler

system. The object of this plant is not so much the manufacture of peat

coke as that of half coke for use as fuel in locomotives.

ra

Fig. 179—8-Oven Peat Coking Plant at Redkino, Russia.

Accordins to Wolff.
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Thr |»cnt Im»>5 U'lntiicinK to tliin pinnt, mt- V'i' 1W) U Mofni- :t 'JfW) nrfA^

in oxU*iit, and Im wnrkiul liy 2() Ann*|N( |ioat n^

TIh*m4« fniU'liincM prcMluro a yonrly quantity nf |N>at roiTfiN|Min(iinK t' *)

tonx air-(lrif<l iK*at, which in 'MK) (Inyn ui rokod in the coking; plant.

^ »*'*»^ li«Hi%«

Q
I

I

J

Fig. i8o—Peal Bog at Redkino, Russia.

The followin*: results of a test of 45 daj's duration on four tifvin retorts

were given l)v J. Karischew, director of the plant.*

1. The non-condensable gases produced, both when making peat coke

and half coke, are quite sufficient to heat the retorts.

2. The daily capacity per oven is a little higher when manufacturing

peat coke, and a little lower when manufacturing half coke, than was claimed

by the inventor (19.8 and 29.7 tons air-dried peat respectively).

3. Of the weight of the j>eat used 3fi*^ was obtained as peat coke, and

when manufacturing half enko. 44 4^'^^
, depending on the content of moist-

ure in the peat.

4. The results obtained demonstrated the fact that with low prices on

the by-products the value of these still paid all expenses and the coke and

half coke were obtained free.

The amount of tar and tar water obtained when manufacturing half

coke was 4.34^ and 29^ respectively. t

*Haiisding.

tAccordinc: to Larson and Wallcren.
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The tar water contained:

Methyl alcohol 0.40%
Acetic acid 0.80%—corresponding to 1 .25% acetate of lime.

Ammonia 0.85%—corresponding to 3.30% ammonium sulphate.

One pound half coke burnt under a stationary boiler evaporated 6.63 lbs.

water, and in a locomotive boiler 5 . 76 lbs.

In the stationary boiler with different fuels the following results were

obtained:

1 lb. wood produced 3 . 24 lbs. steam

1 lb. Russian coal (Don) '' 6 . 67 lbs.
"

1 lb. briquetted coal " 7.10 lbs.
"

1 lb. peat half coke "
6 . 63 lbs.

"

The Beuerherg plant.—This plant is the latest and most up-to-date

peat coking plant so far erected.

The bog at which the plant is located and the methods used for working

same are already described on pages 112-113.

The coking plant consists of two twin ovens for the manufacture of ])eat

coke, two half coke ovens, and a complete by-product plant. A general

plan of the works is shown in Fig. 181 and a view in Plate 30.

The peat bricks used have a content of moisture of 20-25%, and lately

Mr. Ziegler has worked out a process by which the heat contained in the waste

gases from the ovens can be utihsed for a preliminary drying of the peat

bricks. The process is thereby made more independent of weather conditions

and the output and quality of the coke improved.

The ovens are in principle similar to those shown in Figs. 176-178, and

deliver in 24 hours on an average 8.8 tons of peat coke per oven.

The two half coke ovens consist of circular retorts, about 40 feet high,

in which the peat is directly heated by the waste gases from the coke ovens.

Each oven produces in 24 hours about 13-15 tons half coke.

By-product plant.

—

The tar and tar water, condensed in the pipe condenser, are collected in a

large basin placed below the floor of the first room in the tar water distilling

building (B). From here it is pumped into tanks placed some 20 feet above

the floor of the second room where the tar is separated from the tar water.

The latter runs direct into an apparatus where it is treated with lime and the

acetic acid recovered as acetate of lime.

The ammonia and methyl alcohol are collected together and treated

with steam; the volatile ammonia is treated with weak sulphuric acid and

is obtained as ammonium sulphate, and the methyl alcohol as 36% raw
methyl alcohol. The solutions of acetate of lime and ammonium sulphate

are dried in the vessels described on page 178. The methyl alcohol is refined

to 96% alcohol in the third room of the l)uilding. In this room are also

placed a large water tank and a filter apparatus, by means of which the bog

water is cleaned.
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Fig. iSi—Peat Cokings Plant at Beuerberg^, Germany.

A. Cokinjj: ovens. B. Building for tar water distillation. C. Building for tar distilla-

tion. D. Paraffin plant, E. Electric power station.
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The tar separated from the tar water is conveyed by means of a pipe

to the distilUng apparatus placed in the tar distilHno; building (C). These

apparatus are heated from fire boxes placed in a separate room. The com-

bustion gases escape through a large chimney, with which the flues of two

large locomobiles are also connected. Another chimney, some 60 feet in

height, is used when the distilling apparatus are cooled by air circulation.

By the distillation of the tar, which is done under 0.8 inches water

vacuum, the light oils are first obtained and collected as raw oil, then the

lighter paraffin substances, and at last the heavy paraffin substances, which

can be used for lubricating purposes.

The coke left is very pure carbon, and is used for the manufacture of

carbons and electrodes. The gas developed is forced by means of a vacuum
pump through the chimney, or used for heating the distilhng apparatus.

In the same building a small experimental plant with a retort capable

of coking about 440 lbs. peat, and a distilling apparatus with a capacity of

about 220 lbs. tar, is installed.

The lighter paraffin substances are pumped into a large tank placed in

a separate building (D), where they are separated from the water which

possibly has been condensed. From there they are conveyed to tanks placed

in a cooling room, where the paraffin slowly crystallizes.

This process takes about 8 days, and when ready the contents of the

tanks are tipped into a mashing apparatus, where the mass is broken up.

The solution is filtered off and mixed with the light oils previously obtained,

in a large tank. The paraffin scales are washed and dried several times in

order to obtain a good product.

Estimated cost of plant and cost of manufacture. A 4-oven plant.—The cost

of such a plant complete is, according to Dr. Otto K. Zwingenberger

(Agent in U.S.A. and Canada), $100,000, and the working capital required,

$60,000, total $160,000.*

According to former estimate by M. Ziegler, the different items are in Germany:

Coking Plant: Building 39,000 marks.

Brickworks for ovens 40,000

Iron construction 69,000

Boiler and apparatus 41,000

Freight and erection 11 ,000

Air drying chambers 20,000

220,000

Tar water distilling plant 24,000

Paraffin plant 33,000

Peat machines and power station 80,000

Buildings, etc 43,000

Working capital 200,000

Total 600,000
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Ht'pairs (il' ; of the cost of the rimchine)

Tower to run the niurhines

15 men turning and stacking the peat. .

15 men for transportation and storing.

Loss of interest in 9 months. .

Total

or j)er ton peat $1.0St

:i57

J. '.25

2,»i25

1,400

$38,507

.V 4 oven plant treats per 24 hours about 100 tons air-driefl [>eat, an<l

with tho valuo of tlio ltv-pr«Kiiift> as t'lvi-n hflow. thf f(»t:il v.-ilur* nf !}.«•*/»

are:

—

1)00 lbs. aniinoiiiuni sulpliale at. . .

1.S20 lbs. acetate of lime at

()") gallons methyl alcohol at

2S0 gallons light oils at

.

95 gallons heavy oils at.

715 lbs. paraffin at. . . .

.SI 00 lbs. creosote oil or cabolic acid at.

440 lbs. asphalt at. .

Total. .

Deducting 10% for sale expenses. ...

The actual value of the by-products is

$3.07 per lUO lbs. $27 t»:i

2 35 31 02

70 i)er gallon 45.50

07i 21.00

07i 7.12

03} per lb. 26.81

0.02i per lb. 69 75

O.OOi per lb. 2 20

S231 03

23 03

=208.00

Assuming that the same peat machines as used at Beuerberg are employed, and that
each with 14 men produces 30 tons air dried peat in ten hours, which is probably rather
high with those machines.

tThis estimate does not include the cost of the bog, its amortization, etc.. and general
expenses, and unless local conditions are specially favourable, the cost per ton air-dried peat.

delivered at the coking plant, is probably nearer $1.50.
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Cost of operating the coking and chemical plant per day.—

*

38 men at $2 per day $76.00

2 foremen at $5 per da}^ 10 . 00

1 chemist at $8 per day 8 . 00

Sulphuric acid and lime 5 . 00

Int. and depreciation on $100,000 at 15% 42.00

100 tons air-dried peat 108 . 00

General expenses 17 . 50

Total expenditure $266 . 50

Value of by-products 208 . 00

Cost of 33 tons peat coke $58 . 50

or per ton peat coke $1.74.

Assuming that the air-dried peat costs $1.50 per ton, the final results are:

Total expenditure $308.50

Value of by products 208 . 00

Cost of 33 tons of peat coke $100 . 50

or per ton coke $3.05.

A 12 Oven Plant.—The total cost of such a plant is about $275,000, and

the cost of production in the coking and chemical plant in this case is as

follows:—

*

56 men at $2 per day $1 12 . 00

2 foremen at $5 per day 10 . 00

1 chemist at $10 per day 10.00

Sulphuric acid and lime 15 . 00

Interest and depreciation 126.00

Cost of 300 tons of air-dried peat, $1.08 per ton . 324.00

General expenses 32 . 00

Total expenditure $629 . 00

Value of by-products 3 x 208 624 . 00

Cost of 99 tons peat coke $5 . 00

or per ton coke $0.05.

Assuming that the air-dried peat costs $1.50 per ton, the fi^uures are:

—

Total expenditure $755 . 00

Value of by-products 624 . 00

Cost of 99 tons peat coke $131 .00

or, per ton coke $1.32.

* Some of the figures given referring to labour costs are rather high, and coukl un-
doubtedly be somewhat reduced.



188
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lidmrnr'ti Prat Coking Chen.—Thin oven ih Niniilar to Ztef^ler'fi, but diflfem

Hontrwliat in <lc'tailH. HAnimc uImo iwcn the non-condennahle fi^tuiwm ittr the

heating of his retorts, and savc's tho hy-pHwiiietn. A plant according to hia

systtMn is in ojMTation at Kh:iul>c'thfehn, Oldcnhurj?, (jerrnany.

The Sahlatrom Process.—"In thin proccsH the i^cat i« conveyed to a

squeezer in which a hirge proportion of the water contained in the peat ia

removed by mechanical means. f From this it comes into a tearer, where it ia

divided into small pieces, and then into a drier. The drier conatsts of a

number of horizontal cylinders heated by means of the waste gases drawn

from the carboiiizer. The i)eat is carried through these cylinders by means
of screw convoyois, and tluring this process, becomes still further broken up.

The teinpcTAture in the drier is not allowed to exceed 150® C. When passing

through the drier, the renuiining moisture, together with methyl alcohol,

acetic acid, etc., is distilled over and collected into condensers by ordinary*

methods. Owing to the peculiar construction of the conveyors, the peat is

not only moved forward in the cylinders, but is constantly kept stirred in

such a way that new surfaces are continually l)eing presented to the heat.

In this way the maximum result is obtained from a minimum expenditure of

heat, so that it is possible to effect all the artificial drj'ing of the material

required by what would be otherwise waste gases from the carbonizer and

elsewhere.

On leaving the drier the material passes into a revohing screen, where

the fibre is automatically removed from the crushed peat.

On leavinu; the screen the peat passes into a carbonizer where u li par-

tially or fully carbonized, as may be required. The semi-carbonized fuel is

more suited for steam raising than the fully carbonized since it gives a greater

flame when burning, while, on the other hand, the latter fuel is more suited

for smelting ore and for the manufacture of glass, etc. The carbonizer is of

somewhat similar construction to the drier, and is fed and worked automatic-

ally, while the distilled products, tar, ammonia, combustible and non-com-

bustible gases, are given off in different parts of the apparatus, and are col-

lected, or in the case of the non-combustible gases, are allowed to escape into

the atmosphere.

The combustible gases produced in the carbonizer supply all the fuel

required for the entire process, as well as power for dri\ing all the machinery',

Peat coal and the commercial by products of peat by C. H. Sahlstrom.
tXo data as to the amount of water removed in this apparatus are available, and

judging from the results obtained with similar apparatus in Europe, it is doubtful if it will

work satisfactors'.

IJ
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and since the operations are entirely automatic, the costly element of labour

in handling is reduced to that which is required for merely watching the pro-

cess.

After leaving the carbonizer the peat passes into a cooler, into which it

may sometimes be advantageous to lead some of the distilled products such as

tar and gas, to be wholly or partially absorbed by the carbon.

After being cooled, the carbon passes into an ordinary briquetting ma-

chine, or it may be passed through a disintegrator, which latter machine con-

verts it into a fine powder, which has proved to be the most economical form

in which coal fuels can be used for steam raising.

A plant according to this system was some years ago erected at Brock-

ville, Ont., but so far has not been in operation. Any reliable figures as to

cost of production and the possibilities of the process can therefore not be had.

Schoning & Fritz ^process.—The first inventor of this process, Schoning,

of Stamsund, Norway, pressed the air-dried peat between hot iron plates,

under heavy pressure and obtained thereby a partly carbonized product

which occupied about \ of the volume of the raw peat used. The plates

forming the press had to be lifted apart very often in order to allow the gases

developed to escape, and the process proved unsatisfactory.

The Deutsche Torfkohlen-Gesellshaft, which had bought this patent,

then combined the process with an invention by Fritz, and an experimental

plant was erected at Halensee near Berlin, Germany.

Fritz' invention consisted in partly coking the air-dried peat in retorts,

only allowing enough gases for the heating of the retorts to be formed.

The process is then carried out as follows:*

The peat is first passed through a tearing apparatus, and then fed into

the uppermost one of three horizontal cast iron retorts. These are provided

with screw conveyors, rotating with such velocity that the peat fed in is

kept in the retorts about \ an hour before it leaves the lowest one of the

retorts. At first the retorts are heated with peat fuel, but later with the gases

developed. The temperatures in the retorts are 250°, 190°, and 115° C,
respectively. The partly carbonized peat mass is conveyed to an iron mould

and pressed into briquettes, under 300 atmospheres pressure, with press

plungers heated to 200° C. The pressing lasts only about 12 seconds. The
briquettes obtained are heavy and strong, do not absorb moisture and burn

in a stove with a long smokeless flame, without falling to pieces. The following

analyses show the difference in composition of the raw peat and the briquettesf

:

*Svenska mosskultur foreningens tidskrift 1904.

tHausding.
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A plant (»f the above (lescTiption has l)ecn erecle*! at Carolincnhonrt

near Stettin, (Icnnany, which has a capacity of 77 ton« per 24 hours, with

.") hychaiilic presses. The cost of such a i)hint is estimatecl to Ik? .'WX),fXXJ

marks, antl the cost of manufacture i)er ton briquettes, including all expendi-

tiii-c. about \) marks.
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CHAPTER VII.

USES OF PEAT FUEL FOR HEATING, STEAM RAISING AND POWER PURPOSES

For Domestic Purposes.

Peat fuel can, as a rule, be used with satisfactory results in any stove

where wood can be used, such as for instance, in kitchen and heating stoves.

With heating stoves the results are still better if the stoves are suitably

constructed. One of the first suitable heating stoves for peat fuel used in Eu-

rope was constructed by A. B. Reck, Denmark, see Fig. 182, and later, several

others have been invented.

Fig. 182—Rech's Peat Stove.

The one which at present is considered to be one of the best on the market

in Sweden is manufactured at Anloirsrum,* Sweden, in different sizes and

with more or less expensive exteriors.

The interior of this stove, see Fig. 183, is lined with special bricks pro-

vided with air channels, always insuring a sufficient amount of air for the

combustion, and thereby preventing explosions, which are sometimes possible

in other stoves, especially if the fuel used contains a great amount of fine

dust. The air is by this arrangement preheated, and a higher efficiency

of the fuel obtained.

*Aktiebolaffet Ankarsruins bruk.
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Ank;irsriini\ Pf.il Stove.

For Steam Raising.

1. Plane Grates.

Piano grates for jx>ai fuel, whicli requires less air for its combustion

than coal, should have the grate bars placed closer together than is the case

with grates where coal is burned. By this arrangement the amount of

unburnt peat particles passing through the grate is greatly reduced.

The distances between the grate bars vary, depending on the quality of

the peat used, between 0.32-0. SO inches, and the average height of the

peat layer on the grate, between S-10 inches, in exceptional cases, 12 inches.

The height of the fire-box should be at least 24 inches.

The total grate area, when burning 100 lbs. peat per hour, must be at

least 5 square feet, and the free grate area J of the total.

If properly attended when using sufficiently dry peat fuel, very little

if any smoke is produced, which is an important question in certain localities.

Peat contains, as a rule, very little sulphur compared with coal, and

airiron-work wliich comes in contact with the hot gases is therefore not so

quickly destroj'ed.
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The following results are given by Messrs. Larson & Wallgren.

Boiler test at the sugar factory at Oresund, Sweden.

lib.
lib. coal

coal corres-

corres- ponds
Steam ponds in fuel

Fuel per per Evapor- in fuel value
Length hour & Temp. hour & ated value to lbs.

Fuel of square of square water to lbs. peat if

test foot feed foot per peat mixed
grate water grate lbs. if not with its

area
degrees
ceati-

area fuel mixed
with
coal

own
weight
coal

hours lbs. grade lbs. lbs. lbs. peat lbs. peat

Swedish coal (Billes-

holm) 7 0.18 83 1.27 7.00 1.38 1.21
English coal (S. York) 168 0.20 75 1.35 9.40 1.84 1.62
English coal (N. Wales 168 0.24 85 2.08 8.40 1.65 1.45
Peat from Loberod. . . 7 0.50 85 2.53 5.10

i peat & k N. Wales
coal 6 0.35 85 2.60 7.10

The results show that by mixing peat and coal in the ratio 1 :1, the fuel

value of the peat in this case is increased some 14%.
In the sugar factory at Karpalund, Sweden, 1 lb. peat evaporated

3.9 lbs. water. In this case the fuel value of the peat, when mixed with

its own weight of coal, increased 18%.
In the tube boilers at the sugar fai^tory at Karlshamn, Sweden, lib. peat

gave 4.32 lbs. steam of 6—7 atmospheres pressure, and 1 lb. Cardiff coal 7.44

lbs. steam of the same pressure, or 1 lb. coal corresponding to 1 . 72 lbs. peat.

A number of different tests in various plants where plane grates are used

show that 1 lb. of coal corresponds in fuel value to 1.5-1.8 lbs. peat with

about 25% moisture.

Air-dried peat as locomotive fuel.—Air-dried peat, both cut and macliine

peat, has previously been used to some extent as locomotive fuel, especially

in Bavaria and Oldenburg, Germany. Such peat is, however, bulky, and

although no special trouble was encountered in getting up steam and keeping

it at sufficient pressure, the use of peat as fuel for locomotives has in Germany
steadily decreased. According to Hausding* the consumption of peat in

weight is at least twice as large as that of coal.

In Sweden peat fuel was introduced in 1901-1902 on some of the govern-

ment railways and the intention was to gradually increase the use of peat fuel

instead of coal, at least for slow freight trains. The experiments made
demonstrated! that peat fuel could be used without any special changes

in the construction of the fire-box, but on account of the bulkiness of the peat,

the tender had to be enlarged, and when firing by hand, two stokers were

required. One lb. peat produced on an average 3.8 lbs. steam of 11 atmos-

pheres pressure.

*Page 451.

fBy E. von Friesen.

13
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//. Step Grates.

Step grates are more efficient than plane grates for fuel such as peat,

lignite, sawdust, etc.

A step grate, see Fig. 184, consists of a number of grate bars (A) about 4

inches in width, placed like the steps of a staircase, and supported at each

end by cast iron plates (B). D are the grate bars. E is a door through

which the ashes can be removed. The grate is filled with peat through the

opening (C), the air is admitted from the space (H) to the openings between

Fig. 184—Step Grate.

the step grate, and as the peat is consumed, it settles down automatically.

The opening (C) is usually about half the width of the grate (D). The throat

or space at (G) varies from 6 to 8 inches, and the incHnation of the grate from

40 to 45 degrees.

Fig. 185 shows a step grate arrangement for a locomobile as manufactured

by the well-known firm Heinrich Lanz, Mannheim, Germany.

At Granefors, Sweden, 1 lb: peat produced 4 lbs. steam, at Leistbrau

in Munich, 1 lb. peat produced 4 . 5 lbs. steam, and with Bohemian coal in the

same apparatus 1 lb. produced 5.6 lbs. steam.

At Oriechowo in Russia an automatic step grate constructed by Kowalsky

is used. This grate, see Fig. 186, has grate bars, of which every second one

is movable, whereby the fuel is continuously brought downwards and the

grate kept clean from ash and slag. On this grate 1 lb. peat produced 4 .

1

lbs. steam of 15 atmospheres pressure.
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///. Half Gas Furnaces.

These furnaces have either step grates or incUned plane grates. The

air admitted through the grates is not sufficient for the complete combus-

tion of the fuel to carbon dioxide and water, so that mostly carbon monoxide

and hydrocarbons are at first formed. These are later mixed with air

which is generally more or less preheated, and a complete combustion without

smoke is obtained.

A number of such furnaces of different construction are in operation,

and as a rule the results obtained are quite satisfactory.

The best known builders of such furnaces in Germany are C. Reich in

Hannover, and the firm of Keilmann & Volcker in Bernburg.

Two of the furnaces built by Reich are shown in Figs. 187-188. The

fuel is charged through the door (T) or through the hopper in Fig. 188 and

falls down on the grate (step, inclined plane grate or a combination of both).

It is preheated in the shaft (A) where the moisture and most of the gases are

driven off. The air required for the combustion of the fuel to carbon monox-

ide after it has descended on the grate is let in through the door (K). The

gases from the fuel on the lower part of the grate are mixed in space (B) with

the gases previously driven off. The admittance of these gases is regulated

by the damper (S). The air necessary for the complete combustion is ad-

mitted through the valve (\') and passes first through a channel (L) where

it is preheated, and at the same -time cools the walls. The hot air passes

through the holes (0) from the space (M) and is mixed with the hot gases,

passing through the burner (R), whereby a smokeless combustion is obtained.

Reich's half gas furnace for peat firing at the sugar factory Papenteich

at Meine, gave during tests with peat not quite air-dried a gas containing

17.5% carbon dioxide, and 0.3% oxygen with a draft of ().5 mm. water.

The evaporation per lb. of such peat was 3.42 lbs. water.

Fig. 187

^p\\\V^\\\Vi^

V///////A

C. Reich's Half-gas Furnace.
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Vw,. 189—Keilmann & \"dlker*s tfalf-g^as Furnace.

Several other furnaces of more or less difTerent construction are in oj^era-

tion, and a great advantage is that j^eat of poor quality and peat refuse can

be used.

/r. Viai Powder.

The value of peat powder for heating purposes has abeady been re-

ferred to (pages 171-172) and at a test made in Stockholm* the following

figures were obtained.

1 lb. peat powder with 17^^ moisture evaporated 5.27 lbs. water in the

same boiler where 1 lb. Newcastle coal evaporated 5.67 lbs.

With peat powder 3.5 lbs. of steam and with coal 2. 41 lbs. were obtained

per sq. foot of heating surface.

Several apparatus for powder firing have been invented.

F. de Camp's appiiratus is shown in Figs. 190-191. The p>owder is

delivered by means of a conical screw (C) in the bottom of the hopper (T)

to a rotating sieve (D). Here it is finely di\'ided and intimately mixed with

Report by Larson *t Wallgren. page 33S.
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Fig. 190— F. de Camp's Powder-firing Apparatus.

Fig. 191— F. de Camp's Powder-firing Apparatus.



air (iniwn in hy the fnti (A) fiml f(irri*<l into thr firfvlnix fir rcmibiuftion

thnm^jh the \n\n* (n). The rfinirnl nttvw (C) in drivi^n hy lji»ll and r«iniral

puil(\VH liH Hhown in thr (iKurr, ntul hy niovinK thr* U*lt ^ !•< one mde or the

ullirr, a hIuwit or >;n'at4T vfl«K-ity \h ohtaiiifvl. Thr i.i of pfiwrlcr f«l

ran 1k> rc^iihitiMl to Home* fxtent hy thiM uwiui, hut in order to lie alile to lietter

n*Kuhtto thr fo4*(linK. A niovahir plate (k) in pliired alxive the arrew. The
amount of air l(*t in ran aUo l>o re^uhit4'<l

Fig. 192—Schwartzkopfs Powder-firinjf Apparatus.

Fig. 192 shows an apparatus constructed hy Schwartzkopf. and several

others could be mentioned.

PEAT GAS.

Peat is employed at a large number of plants as fuel in producers for the

generation of gas, which is used either for heating, or for power purposes.
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A. Peat Gas for Heating Purposes.

The producers used in this case are of the common type; a vertical shaft

provided with a plane or step grate at the bottom, and an air-tight feed box on

top. The fuel bed is kept at such height, that the carbon dioxide developed,

where the air for the combustion enters the producer, is reduced to monoxide

on its upward way. Such peat gas is used for firing boilers, and in a number

of different industries.

The composition of the gases produced by different fuels is, according

to Ebelmen,* as follows:

—

Gases from
Char-

coal

Wood
Peat Coke

Char-

coal

Wood
Peat Coke

I II I II

Nitrogen
Carbon monox-

ide

Carbon dioxide

.

Hydrogen

63.4

33.3
0.5
2.8

50.1 50.0

32.4 19.0
7.2 13.2
10.2 17.8

61.5

21.8
9.1
7.6

64.1

33.5
0.8
1.5

64.9

34.1
0.8
0.2

53.2 55.5
1

11.6 22.0
34.5 21.2
0.7 1.3

63.1

22.4
14.0
0.5

64.8

33.8
1.3
0.1

% of volume. % of weight.

The loss of heat in the best constructed apparatus for grate firing is

some 25-30%, but in suitable gas producers, not more than 15-25%.

A good heating gas contains about:

—

25% Carbon monoxide,

8% Hydrogen,

2% Hydrocarbons,

59% Nitrogen,

6% Cfarbon dioxide,

and has a calorific value of 123-145 B.T.U. per cub. foot.

By gasif3ang the dry substance of the following fuels, gases of the follow-

ing composition are obtained.

f

Peat Lignite Coal

15% 22% 22%
10" 8" 9"
4" 2" 2"
57" 62" 61"
14" 6" 6"

100% 100% 100%
134% 130% 140%

CO
H
CH4—C2H4
N
CO2

Calorific value, B.T.U. per cub. foot

*Hausding, page 414, and following pages.

fAccording to Ziegler.
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fieSliowifiK tliut (I Km* run In* \trttiUiri^\ fr»»rii |K*fit with ih** -

vuluo liH tluU pnxjurcd fmrn liKoilt* or roal. Thu |H»at Uiie«I «Mt . lt,

U8 a rulo, Horno 20-.'iO% rnoiNture, which dccrciiiins the cu. ic of the

HiiH, Atul Moin(*tiinoH nocoiMitiiti*^ the vinploymcnt of condcnjienf for the removaJ

of the water vapours. In SwimIcii the hmt peat and wood gan producem uiicd

for the i^enoration of hoalifiK Ran, wvrv lil waVM provided with • • ^em, hut

it wa.M f<»un(l that very little wa^ Kairn'd tlierehy. By the « ,n of the

heavy hydrorarhoriH a.M well ns nf tin* water vajmun* the ru, '• of the

gaj4 wa.s (iiriiiiiished and the MCMi.sihle heat of the gaj) loMt, and it wa i that

prartioally the Hamo heating value wan obtaine<l when the gaji wan uaed with-

out ronthMisation. The water rr>Multing from the condensation waa alao

(litlirult to dispose of, an it could not \)C let out in rivers or lakes on account of

tJM' ini[)urities it contained.

At plants where the by-products, tar and ammonia (as ammonium sul-

phate) are rocovorod. or for the generation of power gas, the c|uestion is

dilTeiTiit.

The thickness of the fuel bed in the producer^ 5< ujth peat 5-8 feet, with

lignite or coal 2-4 feet.

In many cases when high temperature is desired, regenerators are used

for preheating both the gas and the air used for its combustion.

The general advantages of producer gas firing are:—

*

(/. \W regulating the quantity of gas and air conveyed to the place of

combustion, a perfect and uniform combustion is obtained.!

6. Accoriling to requirements an oxidizing or reducing flame can be ob-

tained, which is of importance to the chemical and metallurgical industries.

r. The process of combustion can be limited to a small space, whereby

the effect to be attained is frequently reached better and quicker than with ^

direct firing.

d. It is possible in every case to utilize perfectly the waste heat by pre-

heating the combustion air or the gas.

e. The material to be burned or worked does not come in contact with

the solid fuel or ashes, which is of importance for the manufacture of lime,

I'lay products, and metallurgical purposes.

/. The attendance is easier, simpler and cheaper than with direct firing.

g. The places of the gas production and gas consumption can be separ-

ated, thence one producer or a battery of producers can furnish fuel to a large

number of furnaces; a long distance between producer and furnace is rather

an advantage, as it causes the complete condensation of ^" * '^ *^" pro-

ducer gas.
J.- ^

J

^" r ^
h. The possibility of burning low grade fuels not suitable for ^...i^ i.ring.

*Dr. O. Xagel. Elect ro-cheiuical and Metallurgical Industry, Sept., 1907.

fFor the combustion of the gas only a very slight excess of the air, theoretically re-

quired for the combustion, needs to be used.. With grate firing about twice the required
amount of air is often employed.
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For boiler firing.—At Karpalund's sugar factory, Sweden, two Cornwall

boilers were fired with peat gas. The results obtained were 4-4 . 5 lbs. steam

per lb. peat with 18% carbon dioxide in the gas.

In Russia, with J. A. Stroganow's producer, 1 lb. peat produced 4 . 86-5

lbs. steam.

In the iron and steel industry.—Peat has been used for many years in

Sweden and in certain parts of Germany and Austria for the generation of gas

for open hearth and reheating furnaces. At certain plants peat is used ex-

clusively, but at others a mixture of peat, wood and coal or peat and coal are

employed.

A common type of the producer used in Sweden, constructed by Prof.

Odelstjerna, is shown in Fig. 193.

SKcrtar A B

Fig. 193—Peat Gas Producer at Kohlswa Iron Works, Sweden.
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iAyii 'j .\ ,.r^ / r*

Fig. 194—C \V. Bildt's Producer with Automatic Feed Device.

Fig. 194 shows C. W. Bildt's producer, with his patented automatic

feed-device. This producer is used at quite a number of plants in Sweden

and the United States. It is in most cases fired Tsith coal, but peat can also

be used. The fuel is continuously and uniformly distributed over the charging

area, and a gas of uniform quality is obtained.
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The composition of the gas produced was when fired with

Peat Coal

Carbon dioxide 3.4% 1.3<

Oxygen 0.3" 0.4
Carbon monoxide 30.7 "

29.

1

Hydrogen 12.8" 10.6
Methane.... 7.0" 5.8
Nitrogen 45.8" 52.8

Fig. 195 shows Bildt's producer combined with a reheating furnace.

Fig. 196 shows a reverberating furnace fired with producer gas.*

W

Fig. 195

—

Bildt's Producer combined with Re-heatingf Furnace.

//

Fig. 196—Reverberatory Furnace, Fired with Producer-g^as.

'' The change from direct firing to gas firing consists mainly in the addition

of the gas producerf and recuperator between furnace and chimney. The
recuperator consists mainly of a system of fire clay pipes (e, 1) which connect

the flue (b) with the chimney (E) . This pipe system is built into a wider channel

(L) in which the air required for the combustion of the ])roducer gas is intro-

York

*Eleetro-chemicai and Metallurgical Industry, Sept., 1907.

fin this case, the Herrick producer, manufactured by the Industrial Gas Co. of New
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(IucmmI III (1). Thi* IIIrpHmoil tlinniKli rh.inrul f\.) itrMuriit rtii* pi|je HVMti«rii ^mi

Hhowii ill i\w I'lKun* by arrowM) nlMHirbfi t). ^ KAJievt • <i

till* hoiit hark to the furniuM* through the* rhiiiirirU and o|M*tiifif(K (i). These

chaiiiiolM ait! r<iiiii(*f*te<l with ttw* hot air rharnlier (L) of thcn*<'ij|M*rat/ir, by air

nhtH or air chimiu'lM (V). In • r hUIh whirh an? arr •nui thf

wi«lth of tho furim<*i« iirrh, thr ;iir 1^ nriiughl loaMtill h: '
"' i

ut thr (in* hrid^t* hot producer ga^ \h mixed with h"'

buHtioii. In working with a rethicing (hinie, the •

leas. It gets {M*rfertly Hinokeh*MH by the urns of a fthght cxcem of air.

A Having in efTc»ct€Ml liy the higher teinjMTaturc obtainc<l by the recovery

of the heat in the reeu|K»rator, by reducing the radiation of the fire place, by

the exact reguhition of the firing, by the [)crfect combustion and by the longer

lif(» of the firebrick."

For hrick ami Nmr manularturt. I'eat fuel in hirgely use<J, especialJy in

licnnaiiy* for \\\v inamifacture of the.se products. T' "• "Von mostly em-

ployed is the ** HofTiiian Kiiigoven " which give« very sat n- results with

peat firing. Fig. U)7 .show.s a lime kiln, with half gas firing, suitable fur a

smaller proiluction. and I'ig. 19S a lime kiln fired with pnnlucer gas. In this

latter| the ga.s generated in the producer passes through channel (0 to the gas

distriliuting fiue (g), from which it passes through vertical channels to the

gas inlet openings (i). Being under pressure, the gas is equally di.'^tributed

over the entire area. The air for combustion enters at (d'), absorbs the heat

stored in the lower part of the shaft, and is highly preheated while the burned

material is cooled at the same time. Tiie air arrives (on account of the high

tern j>erat are) at the place of combustion at a certain pressure, which prevents

the drawing in of excess air, and effects the uniform distribution of the air

as well as of the g:vs. The comiiustion of the producer gas with the hot air is

taking place between and above the gas inlets. That part of the producer

gas, which rises upward immediately at the inlet oj^enings, does not meet

the amount of air necessary for its combustion, which, however, is introduced

above the gas inlets through the air inlets (o). This air enters the shaft at (1),

rises through (m,) is distributed in the channels (m,n) behind the firebrick lining

of the combustion zone proper, and finally enters the shaft through openings

(o). By means of this arrangement, the firebrick lining is air cooled from the

outside and the rising producer giis completely burned by this air.

For glass manufacture.—The use of peat gas as fuel for the manufacture

of ghiss is. according to Hausding. superior and cheaper than other fuels such

as wood and coal, a saving of 3(>-40Sc in the fuel cost being obtained.

B.—G.\s FOR Power Purposes.

In h\ter years the question of gasifying the fuels, and utilizing

the cas in cas engines, has received considerable attention. The efficiencv

Hausding, page 434.

tElectro-chemical and Metallurgical Industry, Sept., 1907.
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Fig. 197—Lime Kiln with Half-gas Firing.

of the fuel used is thereby considerably increased and the quahty

of the fuel is not so important, permitting lower grade fuels to be used advan-

tageously.

A gas engine plant utilizes some 20-25% of the calorific value of the fuel,

and a steam engine plant only some 8-15% or less.



208

m
1

.&5^
Fig. 198—Lime Kiln Fired with Froducer-gas.

PkoDLCEKS fur XuN-BlTUMlNOUS FUELS.

The first practical producer plant for power purposes was constructed by

Dowson, and his results were published in 1881.*

According to Dowson, the composition of the gas produced v\ith an-

thracite was as follows:

—

COo
CO
CH,
CoH,...

H.

6 57^^

25 07-

31"

31
"

18.73-'

(of volume)

1"

'

0.03**

X 48.98*'

Dowson's idea was taken up and further worked out by most of the gas

engine manufacturers, and the plants were generally called Doicson gas plants.

The usual construction of such a plant (as constructed by the Gas motoren-

fabrik Deutz) is shown in Fis. 199.

*Suction gas plants by E. Hubendick Teknisk Tidskrift, No. 47. year 1906.
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Fig. 199—Dowson Gas-producer Plant (Gas Motorenfabrik Deutz) for Anthracite or Coke.

The principal apparatus are: A producer (A), a small boiler (B), a water
trap (C), a scrubber (D), and a sawdust filter (E). The producer consists of a
sheet iron shell of circular or square cross-section lined with fire-proof bricks.

The layer of coal is carried up by a grate, below which is an air-tight ash pit.
14
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Till* UH*i\ luix fur tin* roul in uf tlit* ukiiiiI roimtrurtiun with a iiiova1>U; cone,

itnd th(* prtMliKTr Ik rliiirKod at rfrtain intiTVAbi (c*vcT>' 1 or } boun). The
top of the* pnxliK'cr in kept r(N>lf*<l \>y uutcr. The Mnull Uiilcr |irocJucei

Htoain of ulM)Ut 4 atrnoi^plu'n'H pn*jtf4iirf, which in • h the fi|Hnil

pilK*?* (F), and then* HU|HTlu'at<M|. From (F) it ' a iiteani

l>l*»\viT ((i) into the iihU pit of tho pr<Mlii<i.r Ht the „.....* ;....* mg in the

nir nHpiirod for the coinbuMtioii.

The ^a^eH pnxhired l)y the (le<'otii|MJMition of the Hteain and the partial

('()in))UMti(»n of the carbon with the (»xygen contained in the steam and air

piLHS through pi|H' (H) to the water trap ((') and from there to the lower part

of the scrubber (D). On their upward way in the ucrublier, which xn fdled

with coke i»r hiths of wood, the lll\s^*s are met by water let in throufch the top

of the scrul)ber. They are tlien c(M>led and freed from any Hohd Mulj«lancc«

brought from the j)roducer. From the upjx?r part of the scrubber the ga«eH

are forced through the sawdust filter (E) where they are further cleaned, and

from there into a gtks lioldcr, from which the engine is supplied. In order

that the producer may always produce the amount of gas rec^uired by the

en«jine, ami neither too little nor too much, the pas holder i.s co? 1 with

the valve (I) on the steam pi|x» from the boiler to the steam Im'-^m-i. The

connection is made in such manner, that, when the holder is full, the valve

is closed, and when it sinks, the valve opens, steam and air are then supplied

to the prochicer, ^iia is generated and the holder rises.

If the engine is not working the valve (K) is closed, the valve (L) to the

chimney opened, the supply of steam shut off and the door to the ash pit

ojH^ned, when a ver>' slow combustion in the producer takes place. When
the producer is again started the boiler is fired up, the door to the ash pit

dosed and steam put on. At first a gas containing a large percentage of

carbon dioxide and steam is produced, which gas is allowed to pass out through

the chimney. The valve (L) is closed and (K) opened when the coal in the pro-

ducer is sufficiently hot and a good gas produced. In order to test the gas,

the pipe (H) is provided with a valve and a gas jet (O). This is opened and

the gas ignited. When the gas burns quietly with a blue flame if anthracite

is used, and with an orange yellow flame if coke is gasified, the gas is of suitable

composition.

With different producers of this construction a gas of the following com-

position and calorific value has been obtained.

I

Belgian
anthracite

II

Geniian
anthracite

III

English
anthracite

IV
Gas
coke

COo 11.3%
16.6"
24.2"
2.0"
45.9"

145

9.0%
18.2"
18.2"
1.0"

53.5"

123

7.2<-,

26.8"
18.4"
0.6"
47.0"

150

4.8% (of vohinie)
27.6"co7

H 7.0"
CH4 2.0"
X 58.6"
Calorific value. B.T.U. per

cubic foot 132
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In producer III, 77 cub. feet gas were obtained per lb. anthracite.

One lb. anthracite,, with the assumed calorific value of 14,040 B.T.U. per

gives consequently by the combustion of the gases 11,550 B.T.U.

The distribution of heat in the producer is as follows:

—

Calorific value of the gases 11,550 B.T.U 82.5%
Pyrometric heat ''

, . 1,080 " 7.7%
Loss through radiation 1,410 '' 9.8%

14040 '' 100%

The above description shows that at a Dowson plant the air for the pro-

ducer is supplied under pressure, and the gas for the engine is also under

pressure. In order to accomplish this, a special boiler fired with extra fuel,

and a comparatively large gas holder are required. These apparatus make
the plant complicated and require a comparatively large space. The small

efficiency of the boiler has a,lso a bad influence on the eflftciency of the plant

as a whole.

In order to simplify the Dowson plants and also make them suitable for

small engines, the plant shown in Fig. 200 was constructed by Benier, about

1894.

Fig. 200—Bonier Gas-producer Plant for Anthracite or Coke.

His producer consists of an exterior iron shell lined with bricks, and an

interior iron shell lined with fire proof bricks, which latter constitutes the

producer proper. In the ash pit is placed a hollow iron cylinder (A), which

serves both as boiler and grate. The middle part of the cylinder is provided

with flanges (B), which carry up the coal layer in the shaft. The mixture of

steam and air used for the combustion enters the producer between the



fInnKCH. Af ccrtaiii irifiTvnlH tlif» rvlindiT -A; ii i.un«j •»>

((') a (|unrti*r (if a revoliitinii, wIhmi l\w projin'tirn' !i«H. ...

ttriii^ the* iu4h down in tin* iu4li pit. TUv tv*U can al

tliniii^h a (l(M»r on the Hide of the tmh pit, without any interruption in the

generation of the giut owing to the fart that the air in not forced into the pro-

ducer, hut drawn through the name by the engine. On one Hi<lc <if the cj'lin-

der (A) in phired a front piece (H) through which are iniierte<l the fee<l water

pifK» (K), the overfh»w pi|H' (K) and the Htearii pijie KI). The frr»nt jiiere f I))

in attached to the Hide of the a^h pit. The Hteani fornie<l paiwew through pi|>«'

((i) to the ryhnder (H) and from there through i»ipe (J) to the cylinder (K;

whiih '\fi ojH'ij at it.M lower end.

When the engine draws the ga«, a |)artial vacuum iji developed in the

pnuhicer, air is admitted through theo[)ening (L), and Hteam from (K) througti

tlio(»|><Miim; l)etw(»eii ( K)ari(l(L)- The airan«l steam are mixe<l anci drawn if!*-

the rin,u->haj)e<l space (M), ami pa.Hs from then* through the narrow cylindrn ;»•

space (N) where they are preheatejl, inlo the a«h pit and fmally into the pro-

ducer. The gases deveIo|)ed pas« into the cylinders (O) and (P). The»*e

cylinders are partly filled with water, and provided with plates place<l in zigzag.

The gtises are thereby forced to travel a long distance and are cleaned and

cooled l)y the water. The water is let in through the top part of the cylinder

(P) and runs from the lower part of (P) to the upix»r part of (O). The gases

pass from (P) to (C^-). where any water, which possibly is brought along. U
removed and from there through the strainer (K) to (S) which serves as a

pressure ecjualizer. Any gas holder proper is not included in the plant.

W luMi the producer is started, a fan is used to draw the air through.

The gases first developed pass through the pipe (T) through the fan and out

in the chimney.

The charging of the producer is done as follows:

—

When the cylinder (U) is filled with coal, the cover (W) is put on, the

bottom (Y) turned around, and the charge falls down in the producer.

By this construction no s}x?cial boiler or gas holder are necessary'.

A few years later, a similai producer, also for anthracite, was constructed

by Taiflor for a (>-8 h.p. engine. The gas plant was put up close to the gas

engine, and the whole occupied only a small space.

The principal parts of this plant which is similar in arrangement to that

of a Pintsch gas plant (see Fig. 201 representing a Pintsch gas plant) are:

—

Producer A, steam generator C. water trap I). scrubl)er E. and sawdust filter G.

The gas engine is started when the producer is filled with glowing coal,

and all the apparatus filled with gas.

The hot gases pass from the producer through the steam producer, which

is constructed in the same manner as a tube boiler. Water is let in at its

lower end. which gradually absorbs the heat contained in the gases, and in the

upper part is transformed into steam. The steam is conveyed by pipe (J)

to the ash pit below the grate, where it is mixed with air and drawn through

the producer. When a large amount of gas is produced, the amount of steam
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Fig. 201— Pintsch Gas-producer Plant for Anthracite or Coke.

generated is correspondingly large, and when only a small amount of gas is

produced, the amount of steam generated is small, so that the amount of

steam required is automatically regulated by the producer itself.
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Tlio partly ronlcMl f^nm*n puNN from ((') to (I)), which. whi*ii thcMifine i« not

working, iit fillod with wiit(*r, thcrrhy cutting out thf*
{

. the gaii

rinniit. Krotii (D) tho gfiMOM pnnn through the NcruhiH^r (h> ujul lawduiit

filter ((J).

Thr oxfX'ririirntM with Murt»>.n ^ ai prmhicpni cftrricvl out < If

\)\ IW'ixH'v ami Tayhir wcrr eofitlniii .1 in p.KKi I'XM «.»• i f .r.-. ..

firm .luIiuM I'iiitHch in lii'rhn. <• ly. /'-

201) iH nimilar to Taylor'M. hut includes also a ring cooler (F) and a prcKnure

(MjuaiiziT (H).

When the producer iH Htarted a fan iH uned to draw in the neoMnr>' air,

and the f^ixsoH at first develo|KMl are allowe<l to eiicape through |>ipe (K).

The first plant huilt hy Tintsch wjih of 75 h.p. and worked satisfartorily

from the start.

The success altauicd l>y Tintsch resulted in ii.« \ ui Huciion

gas plants hy most of the manufaeturinp firms of ga- i.^.n. .-. liid at present

suition gas plants are manufactured hy a number of firms.

I'ig. 202 shows the construction of Oebruder Knrting*9 Hannovo', Ger-

inaiiv. t)i)\v(»r gas plant U)Y niitliracite and roke.

s^^'
a-* ^-

-i,,»ii»,^ *-»• » •

»

Fig. loz— KOrting Gas-producer Plant for Anthracite or Coke.

The fuel consumption with the suction gas plants is some 20^ less, the

attendance is easier and the plant simpler and requires less space than with

the Dowson plants.
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The following table gives* some comparative results from electric power

plants using gas or steam power during 1905-1906.

Name of plant
Capacity
of engine

h.p.

Total
K.W. hours
produced

K.W. hours
produced
per mark
=24 cents

Consumption
of oil per
K.W. hour
ounces

Germany—
Alt-Rahstedt.
Clausthal. . . .

Gransee
Neurode. . . .

Schonberg. . .

Schwetz
Sobernheim.

.

Winnenden. .

Gas engines.

1 of 65 1 of 25
1 of 100 2 of 60

2 of 50
of 80
of 40
of 80
of 50
of 80

108122
242535
76170
195348
101738
147565
157788
166985

\Steam engines

Niederbronn 1 of 120 65620
Pansa Iof250 lof150 199599
Thum 2 of 60 78901
Aken 2 of 80 142041

0.40
0.43
0.38
0.40
0.38
0.42
0.40
0.38

43
49.8
35
48
37
43
49
40.5

with condensa Hon.

0.10
0.20
0.08
0.05

11

29
10.8
19

0.19
0.15
0.13
0.09
0.14
0.09
0.13
0.12

0.44
0.17
0.68
0.12

In the plants so far described, only non-bituminous fuels such as anthra-

cite, coke, charcoal or peat coke, can be used, as the gas produced from these

fuels is comparatively free from heavy hydrocarbons. On account of the

expensiveness of these fuels, and the desirability of utilizing bituminous fuels,

such as low grade coals, lignite, peat and wood for power purposes, several

producers with the necessary apparatus have in later years been invented.

Producers for Bituminous Fuels.

Every fuel consists of carbon and compounds of carbon, hydrogen and

oxygen, or C + C^Hj^O,.

When the fuel is heated or gasified, the hydrogen combines with carbon

to form hydrocarbons, and the oxygen also with carbon to form carbon mon-

oxide and dioxide.

The different hydrocarbons are formed in accordance with the following

formula? :

—

ann^^2n+2 C.H2n ^71^271-2

If in these formula;, different values of n are substituted, different gases

are obtained. The higher n is, the higher is the melting and boiling point of

the corresponding hydrocarbon.

If a fuel rich in hydrocarbons (bituminous) is gasified in a producer as

constructed for anthracite or coke, the hydrocarbons are driven off, and

mixed in the cooling apparatus and scrubbers with the permanent gases from

the fuel. The tar, parafhn and water vapours are here condensed. The
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wtitiT UMC<1 ciirrirM iiwiiy Inrgc uftiountM of thc*«i* NuliNtunret, the coke or riiA-

t(*riul in i\w Mrrul)i)crM in runUsl with naiiio, niul the* iirruhlicni arc grtui

chokfMl. A lar^c (mrt of them* rotidciiMCtl Miit>Ntfinrf*M in iUmi carried away by

\\w }i^tiH t<i llir ti,iiH |)i|H».s and iitis <MiKirii*M Thn f»i|H»H thcrchy Jjecomc i^adu-

aliy lilird up, and tlic cyliiidtT aixl valvrn of thf (MiKiiic rhoke<l.

Thi'.Mc ('(inditionM ntn'OHMitatcd the ronMlruclinn of thfTeront pHxlucen
from thoMO UMod for non-hituminouM fuolM; the priticipaJ |irolilcin ticiriK to

tran.sforni the heavy hydr(M'arl>onM in the prtMluccr itwlf into (Mrnnancnt

fetuses.

()fH» (»f th<» lirsl produrerH Huilal»le lor UtuniinouM fuel.M \\.i-> invented hy
Dr. Lndvitj Morui.'^

In tliis prodiiciT, hituniinou.s coal (Hlack and low ^railcM) in gaitified with

the addition of large aniountH of steam. The nitnigen content in the gaJi in

recovered as ammonium Hulphate. and a gnu suitable for goA enfpncfl obtained.

The Mond producer is emplove<l at quite a large numl>er of plants.

Prtxiucrrs for lignite briquittcs are manufactured by Ciebrijder Korting

ill Hannover, (lasmotoren fabrik I)eutz in Cologn, and by a numJjer of other

tirms in Ciermany. Geliriider Korting had. up to March 16th, 1906,f built 43

lignite britiuette producers, representing 4,400 h.p.

Tliis producer is a suction gas producer (when the gas is u«e<l for heating

purposes and pressure is re(piired, a fan is used to draw the gas from the pro-

ducer anil force it through the pipes to the place of combustion.)

Tlic principal parts of the producer, see Fig. 203, are a vertical shaft

about 10 feet in height, with a grate at the bottom and outlet for the gases at

about half the height of the shaft. The upj)er part of the shaft is provided

with a chimney, in which a gas burner is built in. The gas burner draws the

gases directly from the producer shaft through the openings in a ma.sonry

grate. The starting of the producer is done in the same manner as the start-

ing of a common stove, by means of natural draft through the chimney, in

which the gases driven off are burnt with air through thegasburner mentioned.

Wlicn the producer is heated sufficiently (that is filled with glowing

briquettes, from which the hydrocarbons are driven off) the chimney is closed.

ami the producer connected to the engine. From now on the gas is drawn

througli the gas outlet placed at the middle of the shaft. The cover of the

feed box is left open so that air for the combustion can enter, and further air

is let in through the door on the side of the ash pit.

The producer consequently burns from both top and bottom towards

the mi idle. The lower fire naturally has a tendency to burn more Wgorously

on account of the combustion air there passing right through the grate and

the fuel bed to the outlet, without any change in its course. The combustion

gases from the upper fire, on the other hand, on account of the protection

wall placed in front of the gas outlet, must change their course. By regula-

ting the supply of air admitted to the lower fire, the upper fire and the tempera-

*The Bninner. Mond Co.. 39 Victoria St., London. England.
tPaper by E. Brauss. iiber Xeuere Generatoren-Konstruktionen.
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Fig. 203—Korting's Lignite Briquette Gas-producer.

ture developed there can be regulated, so that the right temperature is ob-

tained for the decomposition and combustion of the hydrocarbons driven off

from the freshly charged briquettes.

The briquette producer is, on account of its construction, well suited for

continuous operation, and the ash and slag formed can be removed easily

and without interruption in the work of the producer.

The chemical process in the producer is as follows:

—

The process at the lower fire is the same as in a coke producer. The
fuel is dried in the upper part of the producer, heated so that the gases are

driven off, and coked. The coke is burnt by the air admitted through the

grate, to CO2, which is reduced to CO on its way to the gas outlet. The ashes
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from the* hriquottoit nro li^lit and |><)W(lf*r>', And on thin account the Uitioni

of tho imh pit in covored with wuIit. TUin wntrr vnp-

amount of wator va|N)ur \h thi*n drawn t) ' thf \>t iuv u..

va{>our JM drcompo.Hod hy l\w hot rar' • • i ii><iiogi*n niii i W are furmf*«l

The proccjw at tho iip|>fr fin* Im <. it.

A part of the carhon in here burnt, and no murh heat developed that the

compoundM (', H^ (),, are driven ofT oh hydrocarlMna and free oxygen.

The oxvRen taken part in the rombufltion, and form« ( < ' The hydrocarUmii

are derompo.sed and partly form carlnin and hydn»gen, and partly

and ('II4. The carbon in l)urned to COj, and the hy<' '• n. Cii^ ui

a permanent pa.s which, to a certain extent, increa^ofl ; .. . .,.*. .f rn".

The up|)er (ire \n naturally the hotter, lu* the atmuMphcric <- .1. :. . ro in

in action, and the fuel bed on top xa always 00 hot, that the ( > '. ..:. : ii ' •

formed are reduced to CO and H, (part of the H^O is derived from i\u •

ture in the fuel.) The ^as from the upper part of the producer con«?*^ueniiy

also contains hydrogen.

By tho (locomposition oi ll^O, heat k^ (.(m.-^uijioii, imt r»y t:

tion of hydrocarbons, tho case is different. The hydrocarbon- .^n ,,; i,;.,

kinds, exothorniic and ondothermie.

Exothermic hydrocarbons are such which, when decomposed, consume

heat, as for instance, CH^. Endothermic are such, which when decompoj^ed,

develop heat, as for instance, 2 C2H2=CH4H-C3.
It h:is been found that the efficiency of the producer as well as the tem-

perature of tho pases is slight ly difTorent when different briquettes are used.

This is explained by the difference in composition of the exothermic and en-

dothermic hydrocarbons contained.

The followinfi: table p:ives some typical analyses of lipnite briquettes and

the gas produced from same.

Briquette Analyses.

Briquettes
from

Mois- I Ash
ture I

Slag 0+X
Calo-
rific

value
B.T.U.

Lauchhanimer 1 Lausitz"^ 11.30 5.50 1.04 4.41 49.90 •27.79 7686
Bockwitz (Lausitz). 13.88 4.38 1.09 4.00 53.38 23. -27 8244
Union (Rhoinlandi. . 12.81 0.79 1.00 4.55 S4.73 21.12 S^S92

llona (Huncars-'i 13.92 12.00 1.97 3.73 48.32 19. .56 7740
Tremlelbusch (Braunschweifi:). • •• .. 15. 28 8.82 2.54 5.03 52.05 16. -28 9108
Riebeck, Montan (Halle) 12 14 9.30 2.70 4.86 o3.73| 17.27

1

9234



Plate 31.

Gas Engine at Skabersjo Peat-j4-as Plant, Sweden.

Plate 32.

Gas Engine at Skabersjo Peat-gas Plant, Sweden.
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Gas Analyses.

Briquettes
from CO. o

Lauchhammer (Lausitz) 9.2'
Bockwitz (Lausitz) 14.8
Union (Rhcinland)

i 8.1!
Ilona (Hungary) . . .

' 8.6'

Trendelbusch (Braunschweig) 12.2
Riebeck, Montan (Halle). .] 10.2 0.2

H CO CH,

14.9
16.3
16.2
10.4
17.3
15.0

21.2
11.8
19.5
19.6
15.6
18.6

1.3
2.0
2.8
4.6
2.4
1.5

C3H6+

C2H4

0.4

N

Calo-
rific

value
B.T.U.

per cub.
foot

52.9!

54.3
53.4
55.6
52.4
54.5

129
115
139
142
128
123

Peat Gas Producers.—Amongst the firms which manufacture peat gas

producers, Gebriider Korting, in Hannover, has erected the greatest number
of plants so far in operation. Other firms which also experiment with or

manufacture peat gas producers are: Juhus Pintsch in Berlin, G. Luther,

Braunschweig, and Oberbayerische Kokswerke, Beuerberg in Germany.
In England the same question has been taken up by the Power-Gas Corpora-

tion, London, and in France by Compagnie de Gaz, H. Iliche in Paris.

Fig. 204—Kortiiig's Peat Gas-producer.
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77ir Kortiny I*ral (ias Producer in a mirtMiii koii iinxJurer, And cooiItU,

Hce Fi^. 2()4, of n high Hhoft with n fcn^ti' nt the iMitt^mi. The u\}\itr pAit (j(

thi* nhtift IH provided with urnlfn nn t
'. <, and with n rttWvcUtr n *lH

pi|H' for I hi* niimti di'VrlnjMMl in \\iv upj.. .
j
...rl of thi* |»nHhirirr. A " irl

of ihr [wat rhiir^ed falln on ihr jcthI^'h and i« ihrn* l»uni«»d. The hea 'by

d('V(>lo)>ed in Huffirirnt for the dr>'inK of the |)ent, and for the dhvinK ofT tA the

Kju«v. Contrury to the hriquette pnnhirer, in whirh the gafieH develojied

were din^rtly druwn through the fuel l>ed to the f^oK outlet, the ka'*cm in the

|H*at prothicer are drawn from the top of the prrMhicer through the pi|>c

shown in the fij;ure luul pans t(»^other with air through the (jrate at the Uit-

toni of tlie shaft. The hydrocarhonn and water va|H)iirM are, on their upwaril

way through the hot carhon. deeonipowed, and the ('(K, re<iured to CO. The

outh't for the ^luses is ))hired a little l)eh)W the middle of the Hhaft.

The first ftcat (fas plant on a hir^or scale \tnA erectetl in HK).'i at Skaber/rjo,

iSwedeti. l»y (lehriider Kortin^.*

The plant is erected close to the Uoslatt {)eat lK)g, wtiah has an area of

liT acres and an average depth of about 5 feet. The peat is well humifie<I anr!

j^ives 21)7 II )s. air-dried peat fuel i)er cub. yard. The lM)g contains 44,5.5(J

tons peat, which is sufficient to supply the plant with fuel for a perimJ of .'iO

years. At the end of that time, another bog in the neighborhood containing

a juai siipj)ly sufficient for some 40-50 years will \ye worked.

The cost of the peat fuel at the gjus producers was in 1904 about $1.00

per ton.

Kiir. 'J()5 shows a section and Fig. 20() a plan of the plant, which has a

( apacity of o(H) electrical h.p. The storehouse for the peat is located close to

the producer plant. The plant consists of two units each of 150 h.p. which

have both been in oinration during the last couple of years.

The machinery is as follows:—2 peat gas producers (1), and 2 scrubbers

(2) placed in one room, 2 sawdust filters (3) in a second room, and 2 gas

enirines (4) with their direct coupled electrical generator (5) and two belt-

tlriven dynamos ((>) (exciters) in the engineroom.

The auxiliary machinery is:—2 tanks for the compressed air u.sed for

the starting of the engines, 1 air compressor, 1 centrifugal pump to supply

the necessary water for the cooling of the engine^ and the scrubbers. 1 fan

for starting the producers, 1 shaft for the above machines chiven by an electro-

motor, antl as reserve a small bezin motor (system Korting).

The peat fuel is brought from the storehouse by means of a conveyor to a

large bin placed above the producers, which are charged once each hour.

The charging is very conveniently done from the bin, and occupies only a few

seconds each time.

The gases from the producer pass first through the scrubbers (2) where

any :\sh particles brought along are removed by the water. The upper parts

of the scrubbers are filled with fagots in order that a large area may be ob-

tained. These must be chanced about once ever}- month, which requires

Through their agents. Engineering Firm Fritz Elgnell, Stockholm, Sweden.



Fig-. 206.

Peat-gas Power Plant at Skabersjo, Sweden.

about one hour. The gases pass from the scrubbers to the sawdust filters (3)

where water and ash particles still contained are removed. The material used

in these filters, sawdust or similar material, is also changed once each month.

The gases now pass through a pressure equalizer (7) and to the gas engines.

The gas engines are also of system Korting (see Plates 31, 32) and make

180 revolutions per minute. The electric generators (three-phase) are

directly driven by the gas engines, and generate an electric current of 3,000

volts.
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During ()rtol>cr 7 0, WHUS, a cotiimiiwion coni|Mted of thrr*r* mfim}M*rn

one (if whom wnit iipiMiintcd by the owner of the plant, one hy t*.

ha<l ertM'ted thr phint, and the third chotten hy the previous niemljeri, invcati-

uated the working of the phint

The n^Hultn ohtaino<l were uh IoIIowh:—
.\NAI,T»trJ» i»r TlIK I*»

No.

No.
Air^n-? - I.-

1 «T.' ' i ij ufj m»*ltyw

.MoiNlufp Aih

1

• »

3
4.

5.

6
7..
8..
9.

10.

11.

12
13
14

ii4.9

35.8
36.1
:w.2
35.5
35.4 O.Ki
;U).3 6.84
28.7 7.81
35.1 5.61
31.9 6.02
•29.6

29.2
35.4
30.2

! 1

•

.^ 14 JH^iO 9..'>J VfH)
«.J S6 3110 9.KJ .-,000

(W.49 3120 lO.lMi ^ 4s'j5

59.29 1 2820 8.65 W. .... 4945
62.08

1 3030 8.84 91.16 i 5005

Average* 32.3 6.49 61.23 2080 9.58 00.42 4065

A.NALYSES OF GaS.

6 8 10

Vol. re
CO2...
CO....
o
C2H4..
CH4. .

.

H

0.3 9.7 0.610.5 10.4 9.4 10.6, 9.8 9.0 0.2
17.2 18.5 18.817.020.021.520.3 19.9 20.2-20.1
0.9 0.8 1.3 0.9 0.0 0.0 0.0 0.1 0.0 0.0
2.8 2.1! 1.9 0.4 0.2 0.3 0.4 0.3 0.4 0.3
5.2 5.0 5.5 6.0 5.5 5.7 5.2 6.2 6.5 5.3
6.8, 5.8 6.5 6.3 6.5 6.3 6.8 6.0 5.3 6.7

58.0 57.2 58.158.2 57.9 58.0N 56. 6j56. 4 56.658.8
{\) Calorics per cub. meter, calcu-'

lated. . 1450 1440 14*20 IISO 1210 r270 1220 1*260 1290 1210
(B) Calorics per cub. meter, deter-!

mined bv Junker's calorimeter 1180 1170 960 970 1010 1140 1070

Average
A + B

IISO calories per cub. {iieter, or 132 B.T.U. per cub. foot.

During the trial for the determination of the fuel consumption, gas engine

No. 2 was run 6 houi*s and 11 minutes. The load on the engine was on an

average 120 h.p., and the fuel consumption 1.014 kg. peat.

The peat used had, as shown in the previous table, 32.39c moisture with

a calorific value of 2,980 calories per kg. (5,364 B.T.U. per lb.)

The fuel consumption per effective h.p. hour was 1.37 kg.^=3.0 lbs.,

and the working of the plant as a whole was found satisfactory'.

^Average of samples Xos. G-10.
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The next plant, shown in Figs. 207, 208, was erected at Burangsberg,

Sweden, by the same firm.

Fii^. 207.

Fig. 208.

^

£13 1=^

Peat-gas Power Plant at Burangsberg, Sweden.

I. Gas producer. 2. Scrubber. 3. Sawdust filter. 4. Gas engine. 5. Pressure
equalizer. 6. Muffler.

At this plant the gas engine of 60 effective horse power is used for the

operation of pumps and hoists in the mine in the vicinity.

A brake test made early in 1904 gave the following results:

—

Effective h.p 66.9

Indicated h.p 82 .

3

Consumption of fuel 1.12 kg.=2.46 lbs. per effective h.p. hour.
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Th(* |>ciit ummI rniitairircl:

MniMtiiro .'ill 7\*/f

AhIi t :is'

;

CotiiluiHtiblf Hulifttiiiirr />5 9IV(

aiul liiul II ralorifir value of 2,ns9 ralorii* \H*r k\\ttfcrtkm^-4,h4() H.T.V. per lb.

Tho iiKM'huiiicnl rffii-irnry (if the? giu4 pn^ine wuh HI .3 %.
Calorie** roiiMuiiMMl jht h.p. hour, :<,()I2 \\,\r27 H.T.U.

Tlu» pnnhicer wiw guaranteed to have 80'\' efTirienry, an<l the ka'* engine

guarHnte<Ml to consunie not more than 2,40() caloriex - 9,5(>4 H.T.U. per h.p.

hour with full loa<l.

SO' ; of :\,{)\'2 is ('<|ual to 2,401* calurii-^, or 9,515 B.T.U., which »howH

that the guarantee« were ciirrietl out.

Tlio following result.s woro obtained during two n)onth.H run:

—

Total firing 1.4r»4 hours.

(\i\s onjrino working 1,0M)

Producer kept hot, gas engine not working. . 384

Tho total fuel consumption was 107,SOO lbs. peat with about 25%
moisture. \\ liile the giLs engine wa.s idle, but the producer kept hot, about

8.8 lbs. |x»at per hour were reijuired, or a total of about 3,.'i00 lbs.

The average load on the engine was about 45 h.p., and the consumption

o\ fiiol per h.p. hour = 2 lo lbs. peat.
45 X l.OSO

The peat with 25*^1 moisture contained about 3,600 calories per kg., or

().4S() IVT.r. per lb.

The average consumption during some two years was:

per day per h.p. hour

Peat fuel 2.354 lbs. 2 18 lbs.

Oil 16 06 '* 0154 *•

Cylinder oil 12.76 " 0.0132 *•

The labour cost for the attendance of the producer and gas engine was

on an averaire S2.27 per day.

During 1907 two other j)eat gas plants at Wisby* and Sunne, Sweden,

were erected by the same firm, and others are being planned both in Sweden
and Denmark.

The producer constructed l\v the firm Julius Pintsch in Berlin, is

shown in Fig. 209. The producer consists of a shaft pro^^ded with a cast

iron cylinder, acting as a kind of retort in which the bituminous substances

are gasified. The gases are by means of a steam ejector drawTi from the

upper part of the shaft and forced into the lower part, where they are mixed

with air. The mixture of air and gas passes through the layer of hot carbon,

and iire transformed into hvdrocen. carbon monoxide and methane.

*The plant at Wisby will be enlarged during 190S from 250 to 1.000 h.p.
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The producer is said to work well, but peat with higher contents

moisture cannot be used.

G. Luther in Braunschweig has erected one peat gas plant in Sweden

and one or two in Germany. The construction of the producer, which in

iiifiK^jm^

Fig. 209— Pintscli Gas-producer for Bituminous Fuels.

Germany also is used for lignite briquettes, could not be obtained, but at a

trial run at Ofenfabrik Kofner, in Nymphenburg, with a Luther gas plant,

a consumption of 2.3 lbs. peat per effective h.p. hour was obtained. The

peat used had a calorific value of 5,857 B.T.U. per lb., and the gases produced

114 B.T.U. per cub. foot.

Oberhayerischen Kokswerke in Beuerberg, Germany {M. Ziegler).—This

producer,* see Fig. 210, works on the same principle as a coke or

anthracite producer, i.e., the gases produced are not all transformed into

permanent gases in the producer, but the tar and paraffin substances are

later removed in special cooling and cleaning apparatus. The diameter of

the producer shaft is made narrower some distance above the grate in order

that the gases may pass through the hotter part of the shaft and not follow

the walls, where a larger amount of carbon dioxide would pass through un-

reduced. The combustion air is introduced below the grates by means of

a steam blower.

The producer has a large grate area, 86 sq. feet, and can, according to

Ziegler, produce 1,694,880 cubic feet of gas per 24 hours.

A plant with this producer is in operation at Scheleken, Germany, and

the gas produced is said to be free from tar, so that the gas engine works

without trouble.

According to information received, the construction of the producer has later been
modified.

15
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Fr;. jio— M. Zieji^ior s 1\mi Cias-producer.

The itlca with this producer is to recover the by-products, tar and

ammonia, contained in the gases before using same in the gas engines.

The same idea has been advocated by Prof. A. Frank, Chariot tenberg,

Germany, and his associate, Dr. Caro.

'* Dr. Caro, on the basis of the Mond process,* has worked out a new
method for gasify inir peat in a mixture of air and superheated steam in exces.s.

The process has been tried with Irish {x^at at the Mond works in Stockton,

and it has been found that almost the total amount of nitrogen in the peat

is changed and recovered as ammonium sulphate, which can be easily sold

as fertilizer.

At the Stockton works the output from 220 lbs. of peat, calculated as

free from water and containing somewhat more than l^c nitrogen, was 6.16

lbs. of ammonium sulphate and 8,827 cubic feet of producer gas, with a

calorific value of 145 B.T.U. per cubic foot.

Dr. Caro gives the following results obtained in tests at Winnington,

England, where there is a large Mond gas producer plant. The Mond gas

producers which were available there were partly used for gasifying peat.

*Electro-chemical and Metallurgical Industry, Oct., 1907,
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The peat gas was supplied to the gas engines, which were otherwise operated

with Mond gas, and ammonium sulphate was recovered in the same woiks.

The engineer in charge of the gas engine plant did not know whether

he received Mond gas or peat gas, because all gas came through the same

supply mains. He did not even find the difference in the operation of the

gas engines.

Italian peat was employed in these tests, since they were made in the

interest of a projected work in Italy.

715 tons of peat were gasified in the whole. The composition of the dry

peat substance was as follows:

—

Ash 15.2%
Volatile substances 43 . 8

*'

Nitrogen 1 .62% /

Total carbon 56 . 3%
Fixed carbon 34 . 2

''

with a calorific value of 10,116 B.T.U. per lb.

The peat was used in different conditions, mostly with an average con-

tent of 40% water. 48,047 cubic feet of gas, with a calorific value of 152

B.T.U. per cubic foot, were obtained per ton water-free peat substance.

Besides this there were obtained 107 lbs. ammonium sulphate per ton

water-free peat.

The gas was partly used for generating the steam required for the gas

producer process, partly for heating the ammonium sulphate solution, and

besides this an excess of gas was obtained, giving 480 h.p. hours in gas engines

for each ton water-free peat.

In this plant the cost of the treatment of 100 tons of peat (the weight

being calculated on the basis of water-free peat) was $50, including wages

($1 to $1.25 per man and day), repairs, etc. Further, for the production of

the ammonium sulphate, sulphuric acid, costing $41.25 (at $7.50 per ton),

was used. Finally, if the amortization is assumed to be $33.75 (10%), the

total cost is $125.

On the other hand, from these 100 tons of water-free peat, ammonium
sulphate to the amount of about $325 was obtained. This shows a good

profit, especially if it is considered that the gas is suppUed to the gas engines

in absolutely pure condition."

Compagnie de Gaz H. Riche, in Paris, erect gas producer plants constructed

as a rule f.or the gasification of wood, but also suitable for peat.

The wood or peat is charged into a number of vertical cast iron retorts,

placed in a furnace, and heated from the outside. The outlet for the gases

developed is placed at the lower ends of the retorts (see Fig. 211), whereby

the gases are forced through the hot (about 900° cent.) carbon left in the

retorts from the previous charge.

The process is also carried out in such a manner that two retorts are

coupled together. The gases developed in one retort are then forced through

the other, which is filled with hot carbon.
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Fig. 211—Rich^ Gas-producer.

The water vapours driven off from the fresh charge are, when passing

through the hot carbon, decomposed, and hydrogen and carbon monoxide

formed; the carbon dioxide is reduced to monoxide, and the hydrocarbons

transformed into permanent gases.

Fig. 212 show sa Rich^ gas plant with gas holder.

The retorts are comparatively quickly destroyed, on account of the high

temperature required. The pressure in the retorts is 7.2-8.0 inches water.

and in the gas holder 0.4 inches.

The gas is used either for illuminating purposes or in gas engines. The

composition of the gas is said to be:

COo 2irc (volume)

CO" 22rc
CH, 13^c

H 44rc

with a calorific value of 336 B.T.U. per cubic foot.
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Fig. 212—Rich6 Gas Plant.

Peat with 30-35% moisture* gives per 100 lbs. 960 cubic feet gas and

35 lbs. peat coke.

*Report by Larson and Wallgren.



ZU)

CHAITKU Vlll.

MANUFACTURE OF M088 LITTER AND PEAT MULL.

The iiHo of niofw litter ii« l)erl(ling for hor-' . »

increased cnnrmniiHly in Kurnpe, where il.s m... ....vc

l)ecn clearly (leimniMt rated. Pent mull, which i ict id

the tnaiiufacture of iiiohs litter, is aim) largely uaed for variouA \nir\)(tnen later

(Ie8cril)e<l.

Moss litter is inaiuifactured from the Hpha^num peat, which must be bb

111 lie hiiiuificd as possible in order to !>e suitable for the man'
'

e of first

class moss litter. Dark, decomposed peat i^ '' Mitable, on .ni'.ant of its

comparatively small moisture abs<jrbinR pro; . . .

A simple, practical test* to determine the quality of the peat is the fol-

lowing: A piece of the peat is squeezed by hand, and if only clear water is

sqiK»ezed out, and the remains consist of Hght coloured undecomposed moss

residue, the peat is as a rule well suitable for the manufacture of moss litter.

The dipping of the peat is generally commenced in the autumn and con-

tinues until the frost sets in. The peat dug out is laid out on the surface of

the bog, and left there to freeze until next spring. Contrar>' to peat fuel,

moss littler is not damaged by the frost, but the freezing is advantageous.

The tibres in the peat are broken up by the frost, whereby the subsequent

drying process is facilitated, the disintegration is made easier and the f>eat

becomes soft and elastic.

l^v combining the manufacture of peat fuel and mos.-? inter at such bogs,

where suitable peat for the two purposes occur, the advantage is gained that

the workmen, or at least part of them, can then be given work during the

greater part of the year, and the labour question is made easier.

Manufacture of Moss Litter on a Small Scale.—The method used

by farmers in' many localities for the manufacture of smaller quantities of

moss litter for their own farms is as follows:

—

The bog, or part of same, is first sufficiently drained, so that a horse can

walk on its surface. In the autumn, the surface is ploughed up to a depth

of 6-8 inches, and the peat left in this state during the winter. Next spring,

when the ground has dried sufficiently, the peat is thoroughly harrowed.

and when dried, scraped in heaps, conveyed to a suitable storehouse and used

as required. The surface can be harrowed several times during the summer,

as the peat dries quickly when it is spread out in a thin loose layer exposed to

wind and sun, and considerable amounts of litter can be obtained by this

method, which is often used by the farmers in north-western Germany.

*0m Torstro, bv H. von Feilitzen.
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In localities where this method cannot be used, or where larger quantities

are required, the peat is dug out with spades in brick-shaped pieces, in the

same manner and with the same tools as described in Chap. Ill dealing with

cut peat for fuel purposes. The peat is also dried in the same manner, either

on the surface of the bog or in special drying sheds, and stacked or stored in

storehouses.

Manufacture of Moss Litter and Peat Mull on a Larger Scale.—
The dried peat, after being brought to the plant, is first passed through a

tearing machine, or disintegrator, where the fibres are torn apart. During

this process, a certain amount of mull is also formed. The product from the

disintegrator is therefore, in cases where the mull is separated from the

fibre, passed through a sieve, and the two products separated. The litter

and mull are afterwards pressed into bales.

The Tearing Machines or Disintegrators used are of somewhat different

construction, but of the same principle. The machines,are made in different

sizes; the smaller ones are operated by hand power and those of larger capa-

city by motor power.

The principal manufacturers of complete machinery for moss litter and

peat mull plants are in Germany: R. Dolberg Aktiengesellschaft in Rostock,

and A. Heinen in Varel, in Sweden, Abjorn Anderson's Mek, Verkstads A. B.

Svedala.

Disintegrators and presses of slightly different construction from those

manufactured by the above firms are also manufactured by a number of

other firms in both Germanv and Sweden.

FIG. 2f4

R. Dolbergf's Moss Litter Disintegrator for Hand-i)0\ver.

Figs. 213, 214 show a disintegrator, for hand power, manufactured by
R. Dolberg. This machine consists of two drums provided with teeth,

which rotate with different velocities against each other. The teeth on the
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hHf

drum which rotatrft with groater velocity are oltirnntdy baot •• rfiown in

th(* figure*}*, to rif^ht and loft. The teeth on the other drum arc all in each

row ill iho Miinie plnno, and intorucrt l>ctwc?fn the lK»nt t«rth on •

and \ivv\i \\wu\ rlran. Tho price* of thin inachiiu*, f.o.li. lUmiitrV. i» .

Tig. '-.Mr) nhowM a diMiiitc»Kratnr for hand fniwer, rnanufnrtur

HcifHMi. The rotating move nhown in the figure run ea«ly l>e r - 1 if

deHirc<l. Ilie price, f.o.b. Varcl, in, with meve, 40() marlui, without sieve, iJ'

rnarkn.

I

•

Fig. 215—A. Heinous Moss Litter Disintcjifrator for Hand-power.

In Kips. 21(>-219. a number of disintegrators by different manufacturers

lU'v shown. The machines are made in different sizes of different capacities.

In cases where more mull than obtained from the disintegrators is re-

quired, special peat mull mills are used. These mills can be fed either with

the dried peat bricks, or with the litter.

FfGr^ia

Fig. 216—A. Heinen's Moss Litter Disintegrator for Motor-power.

^iiii
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R. Dolberg's Moss Litter Disintegrator for Motor-power.

Fig. 219—Abjorn Anderson's Moss Litter Disintegrator for Motor-power.

Figs. 220-222 show different constructions of such mills, which in

principle are the same as a common coffee mill.

The presses mostly used are vertical, and strongly constructed of wood.

The litter or mull is pressed down to J-J of its original volume, and in the

presses the bales are secured with 6-10 laths of wood, and bound round with

iron wire as shown in Fig. 223.

A press for hand power is shown in Fig. 224, and a press for motor power

in Figs. 225, 226.

Description of the Moss Litter Plant at Yxenhult, Sweden.—This plant is

owned by a co-operative society of landowners and farmers* in southern

Sweden.

*Skanska Landtmannens Andelstorfstro-forening.
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Fu;. 2 20—A. Heim-ns IVat Mull Mill.

FijJ. 22 1. Filf. 222. 1

R. Dolberg s Peat Mull Mills.
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Fig. 223—Moss Litter Bale.

Fig. 22 \.—Moss Litter Press for Hand-power.
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Fu;. ii5—MoH«* Litter PrcHH for Motor-power.

K
#r-^-

3

Fig. 226—Moss Litter Press for Motor-power.

The bog supplying the raw material to this plant is some 500 acres in

extent, and contains little humified sphagnum peat with some smaller areas

of more humified peat near the margin of the bog.

A ditch about 5 feet deep, with a ^^•idth at the surface of 3.3 feet and at

the bottom 1.6 feet, is dug around the bog in order to drain the working

trenches and the surrounding surface area.

The working trenches are started 66 to 82 feet apart, and run parallel

across the whole ^^'idth of the bog. The work of digging the peat out of the
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bog begins in the autumn, and continues until the required quantity is dug
out, or until the frost sets in. The work is carried out as follows:

—

In the lines staked out a 1 . 65 feet wide strip on each side of the line is

dug out vertically. The peat is cut in brick-shaped pieces of the approximate

dimensions 12 x 10 x 3 inches. The trench is four peat bricks in width and

ten in depth. Seven peat bricks in depth are lifted up and placed in rows

by the digger on the edge of the trench and from there they are laid out on the

surface of the bog by another man by means of a fork, at such a distance from

the trench that some 3.5 to 5 feet remain uncovered. The three lowest

bricks, which are of a looser consistency, are cut out and laid out on this

space, without any further handhng. During the first year this work is paid

for at the rate of 3.45 cents per cub. yard peat dug out. The second and

following years the work is continued with a strip 1 . 65 feet in width on each

side of the first trench, but on account of the setting of the bog (about 1 foot),

on account of drainage, the bottom of the first trench is also deepened this

distance. The work during the second and succeeding years is paid for at

the rate of 3 . 2 cents per cub. yard.

The peat laid out is left during the winter, and until sufficiently dry to

be handled in the spring, when the bricks are turned and raised with two

bricks against each other. This work is paid for at the rate of . 6 cents per

cub. yard peat (measured in the trench). After being dried in this manner,

the bricks are piled up in conical heaps, as shown in Figs. 8-9, and left until

sufficiently dried, or with 20-30% moisture. The cost of this work is 0.8

cents per cub. yard, measured as before.

The dried peat is either stacked or stored in small sheds on the bog.

The stacks or sheds are placed on every third working section, which is pro-

vided with permanent or portable tracks, for the transportation of the peat

to the works. Light carriers, about 4x8 feet in dimensions, are used for

carrying the peat to the stacks or sheds.

For stacking 2 cents is paid, and for storing in sheds 1 . 8 cents per cub.

yard, measured in the stack or shed.

Occasionally the peat is loaded directly from the heaps into cars, and

brought to the plant. In this case for loading and transportation 2 . 4 cents

per cub. yard is paid. For loading and transportation from the stacks or

sheds to the plant 1 . 6 cents per cub. yard is paid and for the moving of the

portable tracks 0.3 cents per yard.

The moss litter plant is provided with 4 presses (see Fig. 227). All the

necessary machinery is made by Abjorn Anderson's Mekaniska Verkstad

Svedala, Sweden.

The peat cars brought from the bog, are, by means of hoists, brought up
the elevated tracks (A), to the storehouse, where the peat is dumped. At
the bottom of this room are two conveyors (B), which bring the peat to the

tearing machines (C). The disintegrated material, by means of elevators

(D), is conveyed to the rotating sieves (E),* where the fibres are freed from

*At this plant the sieves are covered with sheet iron, and the peat mull and moss litter

are pressed together.



Fic. 2 2-.—Moss Litter Plant with Four Presses.

the mull, and from the sieves through shoots to the presses (F). Each press

produces 175-225 bales per day of 10 hours. The dimensions of the bales

are 40 x 28 x 20 inches, with an average weight of 150-165 lbs. per bale.

The pressing work is paid with 0. 16 cents per bale.

The bales are brought to the railway station at Yxenhult by means of an

aerial tramway (G), and loaded on cars.

The power for the plant is suppUed by a 50 h.p. steam engine, and the

boilers are fired with peat refuse, sawdust, etc.



Plate 33.

Moss Litter Plant with Four Presses, H.'istveda, Sweden,

Plate 34.

Moss Litter Plant witli Four Presses, Hilstveda, Swetlen.
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The cost of production at this plant, which has a yearly production of

about 120,000 bales per year, is, including all expenditure, 20-21 cents

per bale.

The moss Utter is sold to members of the society which owns the plant,

f.o.b. railway car, at Yxenhult, for 27 cents per bale.

The same society owns another plant of the same capacity (shown in

Plates 33 and 34).

Fig. 228 shows a moss litter plant with two presses, but otherwise of the

same construction in principle as the one with 4 presses shown in Fig. 227.

->»^
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Fig. 228—Moss Litter Plant with Two Presses.
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A very Inrgn nuiulKrr of moM litti*r planU hM beao 6ff«ctoii in Uter years

in Swcnlon, Norway, (iortimny and llollttml, and thiji indiuftr)' at preMOt
haH a very promising outlook.

The Milling priro of tho tnoHH litter m well an of the peat mull naturally

variuM, but iH, at prettcnt, on an average loaded on cars at tlie plant:

—

III SwimIoh for rnoHH litter. '2t) 'J.*i centa per lOOlbfl.

In (ItTiiiany for fn<>.H.M litter I '» JJ **

In (Jermany for peat mull. 1 *^ >i
**

ProjMTties of Mohh IMtrr.- W'cW air-<lri«»«t rn,,^H tittir Cftlwiut 20''^ moia-

ture) al)Horl)8 more moisture than any other i According to

tests made by the Swedish peat society:*

Sawdust absorbs 2J-5J times its own weight water.

Straw absorbs 3!-4i times its own weight water.

Mo.Ks litter absorbs 8-16 times its own weight wat^r.

Moss litter also absorbs gases, esjjeoially ammonia and carlxjn dioxide.

•Svenska mosskulturfftreningen, JOnkOping, Sweden.

f

*
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CHAPTER IX.

USES OF MOSS LITTER AND PEAT MULL AND OTHER PEAT PRODUCTS.

Moss Litter for Bedding Purposes.—Moss litter, on account of its great

moisture absorbing property, makes the best bedding material, and its pro-

perty to absorb foul-smelling gases makes it still more valuable. The air is

therefore considerably sweeter in stables where moss litter is used instead of

straw, and it is claimed that moss litter, on account of its disinfectiye pro-

perty, has a very beneficial effect on the hoofs of the animals; and thrush,

where moss litter is used, is very much reduced.

The Swedish peat society a few years ago made a test with different

bedding material at their experimental plant at Flahult with the following

results.

Each bedding material was used during a period of three weeks. A bed

was first made, and on top of it enough of the same material to absorb all

liquids. The manure was carefully collected, weighed and stored in a shed.

The analysis made showed that the following amounts of manure were

obtained for each animal (young cattle) per day: with moss litter 41.14 lbs.,

with straw, 39.38 lbs., and with sawdust 45.98 lbs., which contained:

—

Moss litter manure . 185 lbs. nitrogen.

Straw manure 0. 157
"

Sawdust manure. . 138 ''

Several other experiments made at different localities have also demon-

strated that no other bedding material can absorb and retain the nitrogen

to the same extent as moss litter. The manure, where moss litter is used,

has threfore a considerably higher value as a fertilizer.

Moss litter can advantageously be used as bedding material for horses,

cattle, pigs and hens, but not for sheep.

The moss litter should be well dried, and made of light coloured, little

humified, sphagnum moss. A light litter is always better than a heavy one,

and the lighter it is, the higher is its moisture absorbing property.

A litter, which with 20% moisture content can absorb 10 times its own
weight moisture, absorbs with

30% moisture 8i times its own weight water. '

40% '' 7i

50%) '' 5*
60%) " 4i
70% " 3

Moss Litter for Insulation and Packing Purposes.—Moss litter is a poor

heat conductor, and is therefore used as coverings for steam pipes and boilers,

16
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umuiul watiT \t'\]H*n to kc*<'|> ihiMii fruiii fr»*- '"••• nm! an a rover i'»r |pir<i«-ii

pliuilM (luring llu* winter. A layer of nlo^ tUttf fi-«-f tfiii V: Im tlu. tw-«i

cuvering f(»r in* hcMipN, nnd it in nlmt umni an filling tnu: •

MoHM litter in a light an<l HaMtir parking materiiiJ, ami in ntivu-

uh4h1 for the parking of gla^i and Kurh warcM.

Mnnulncturv oj Alcohd jrom Mohh LiUrr. Hy ronvcrling the « «•

into Hiigar. al(*ohol ran Ih' made from peat. Thin hiu4 l>een known for i

long time, and (>xp<TintentM have l>een made hy Meverul invcnt<irM and •••«* -^i-

iratnrs.

The method use*! wa« as follown:—The \>etii wai* heated during a nhort-

er «>r longer period under prei^urc with dilut<*<i Mulphuric acid, in order to

convert the cellulost* into Hugar. The aeid juice wait neutralize<l, filtere«i

and the liipiid fermented with yeast. When the fermentation wan really.

tlie alcohol was ohtained hy <listillation.

Experiments made l>y H. von I'eilitzen in 1H97 gave tm an average 5 5K' ^

of the weight, of alcohol from water-free peat. The exiHfrimenis also de-

monstrated that the alcohol obtained from more humified |)eat wait lexs than

that obtained from the undecomposed moss.

In I'.M).') a plant was in operation in Denmark, the method employed

hein^ invented l)y M. Heynaud who useti a s|)ecially cultivated yeast for the

fermentation.

The .^ame method wa.< introduced in Swetlen. and some experiments

superintended by a government officer were made with financial aid from

the government.

The sphagnum moss used containe<l 629c moisture, or per 100 lbs., 38

11 >s. dry peat substance.

The peat was heated in a large copper ves.«iel with dilute suli)huric acid

for 45 minutes, and under three atmospheres pressure. Kach charge con-

tained A\)r> lbs. moss litter. 99 gallon of water and S2o gallon sulphuric

acid of ordinary strength (66° B^).

1 he juice was neutralized with chalk, and after the sulphate of lime had

settleil. it was passed through a slime separator, and the liquid was fermented

with the special yeast obtained from France. After 3-5 days, when the

fermentation was ready, the alcohol was distilled.

The amount of alcohol obtained was (>3-0.67 gallon per 100 lbs. dr>'

peat substance, or on an average, ()5 gallon.

The cost of manufacture is approximately estimated by H. von Feiliizen

as follows:

—

Cents per litre alcohol.

Moss Htter 3.0

Sulphuric acid at 2.43c per litre. 1 .7

Chalk at 0.4c per kilogram 0.5

Labour, yeast, amortization of plant, etc.,

at least 5.3

Total. . 10. 5 cents per litre

or about 47 cents per gallon.
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Peat Mull for Sanitary Purposes.—Peat mull is a very efficient deodorizer,

and to a certain extent is disinfective. It is therefore to a large extent used

for closets, and in a large number of towns in Germany and other European

countries, the use of peat mull for this purpose is made compulsory. The
resulting "poudrette" has a high value as a fertilizer.

Peat mull for filtering sewage has also been experimented with.

By filtering the effluent water containing saline ammonia and other

dissolved salts through peat mull, it is rendered pure and harmless. Some-

times peat coke is used for the same purpose.

Peat Mull for Packing Purposes.—For packing fruit and vegetables, peat

mull has been found to give excellent results. Packed in boxes with peat

mull, fruit keeps its freshness for months without decaying.

It is also advantageously used for packing and preserving meat, fish

and eggs.

Peat Molasses"^.—Molasses has been used a long time in Germany for

fattening cattle, but it has a purging effect, and in order to counteract this,

peat mull very finely ground, was mixed with the molasses. The acid con-

tained in the peat, especially the humic acid, neutralized the injurious potas-

sium salts contained in the molasses, and rendered them harmless; the action

of the mull counteracts the severe purging caused by the molasses alone.

The advantages claimed for peat-molasses are:—that it is 50% cheaper

than the best fat-producing feed, and still equal in nourishment. It tends to

keep the animal in health, help the digestion, sharpen the appetite, and is as

good as bran. It increases and improves the milk from cows. It acts as a

stimulant and increases the stamina of horses, and also prevents colic and

other sicknesses.

t

The usual manner of manufacturing peat molasses consists in heating

it to 190° F. and mixing it with mull, w^hilehot, in the proportion of 20 parts

of mull to 80 parts of molasses.

Manufacture of Peat Paper.—Several processes have been invented for

the manufacture of paper from peat (moss peat) or from a mixture of peat and

wood pulp, but as far as known, none of these have proved economical.

Paper can be made of fairly good quality, but so far, the cost of manufacture

is as a rule too high.

The process invented by K. A. Zschorner, of Vienna, which was used at

Frauenberg in Stiermark, Austria, is as follows:

—

The peat is chemically treated in an apparatus containing five compart-

ments. J ''In the first the fibres are treated by a solution of alkali, not

higher than 2° Beaume, and gradually decreasing in strength by the addition

of cold water. This is performed under a high pressure at a temperature of

4°-25° Cent. The second compartment, containing a solution of calcium or

sodium hypo-chloride of a strength not exceeding 2° Beaume, is employed

*P. R. Bjorling & F. P. Gissing. Peat, its use and manufacture.
tA number of authorities disclaim that peat molasses has the properties claimed by

the manufacturer of this article.

JBjorling and Gissing.
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lit u imrmnl ti'iii|MTaluro nnd uiulrr ii )i\L&iPT nrr-*M*nr« than in thp Anit nim-

parttiiont. The* (iiinl tr«*ntnifnt ' .;< tlic* ; ;<i aiiot..*:

treat iiMMit with alkah, thiM tiiiii* thi* fttrc'rifeth of the iMilutiun iMnnx t'nly 1^

Hvaiiiiii' at nnriiial t4Mii|)f*raturt*, hut Htill ^'ater pn^Mure. Aticr thin, the

material iiiUHt U* thoroughly wahlied, when it in really for tnakiriK "

either l»y itwlf, or l»y U'inK niixeci with other pajipr ntuflf, with aiiy Kina ui

pa|)er-inakinK inaehincry/'

Jiriu's PntcvBH for Mnnufnrturing I'aprr Puip.*—Thin procean ta iM-tl.

iiie<'hani<-al and cheiiiirai. The {M*at iH paiwed lietween a pair of rollen*, fit' .

with teeth whirh o|H*n the filiren, and at the name time, by mcanii of a Htrpam

of cold water, fre<^ them from earthy and fWiluhle matter. The rollera are

nituated in a riHtern provided with a Htrainer l>eneath the rullerH to allow the

water to drain away. Comlm are provide<l for removing? the fihreH whirh

may adhere to tht' teeth of the rollers. The fibres in this condition are paiwe<J

l)etw(HMJ a pair of H(jU(H»zin^ rollers, made of hardwrnxl or any other material

not affected hy the chemicals use<l in this prcM-ejis. Hy thi« meanit the water

and (oiourin^ matter contained in the peat cells are expelled, so that the

li(|uors used may enter them. The rollers are fitted with sprinf^ on the hear-

ings and the fibres are passed through the rollers hy a screw conveyor, and

are at the same time suhjected to the action of a hot si)lu t ion of caustic wnla

at 2\° Heaumc'', and to a steam pressure of about 75 llw. per square inch.

This apparatus is continuous, so that the fibres are passed rej^eatedly l>etween

the rollers. The oi>erati<)n takes about one and a half hours, when the fibres

arc (lischar<:ed into a tank, where they are washed with cold water, which is

run off through a strainer, made of wire cloth, at the bottom of the tank. In

this tank tlie mass is kept agitatetl by a wheel and is conveyed by a jet of

steam and gjis issuing from a nozzle immersed therein through a pipe to a

bleaching tank.

The l)Ieaching tank contains a pair of squeezingrollersl)etween which the

fibres are forced to pass repeatedly while .subjected to the bleaching action.

The gas is supplied by a pipe and is mingled with the steam from a nozzle

within the chamber. The gas is active oxygen or oxychloride of hydrogen.

When the charge has been bleached, it is discharged into a tank, afterwards

confined in a closed vessel containing a solution of caustic soda, at 5° to 6°

Heaumc. and water acidulated with 2 to S'c hydrochloric acid. The pulp is

then ready for paper making.

Other Peat Products.

Textile Peat.—A number of attempts have been made to utilize the

fibrous peat formed of the bog cotton (Eriophorum vagniatum) for the manu-

facture of yarn for weaving purposes.

The cloth made, is, when new, quite soft and nice, but does not wear well.

It is on account of its disinfective properties suitable in hospitals and such

ph\ces.

I

*Bj6rling and Gis^ing.
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The economic results obtained in this manufacture do not appear to

have been promising, and much money has been lost at least at several of the

plants so far erected.

Peat Wood.—Methods for the manufacture of peat wood have been

invented in Germany, and of these the process employed by J. Hemmerling

of Dresden is best known.

By this process, the wet peat (preferably a mixture of sphagnum moss

and more humified peat) is mixed with hydrated lime and aluminium sulphate.

The resulting mass, during some 15 seconds, is pressed between steel plates

under a high pressure, (some 600 atmospheres). Most of the water is ex-

pelled during the pressing, and the peat blocks can afterwards be handled.

These blocks are then laid on shelves in a drying chamber where a normal

temperature of about 18° Centigrade is kept. After eight days the blocks

are hard and can be worked like wood. Such peat wood blocks have been

used instead of wood or stone on some streets in Dresden, and as it is prac-

tically fire-proof its suitability for building purposes has also been advocated.
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(;kni:hal conci.usionh.

Air-drU'd Prat Fuel. TUv n*>*iilti4 nhtiiinfNl with the rnf*th(NlM previoujily

(loH(Ti!>r(l clrarly donionHtrato that tho niatiiifiu'tiire of air-dno<l jirat fuel, if

prn|HMly conducted, in, in Kiirn|>e, a Houud IniMirimH pro^Mifrition. The con-

tlitions in Caimda, at loast in tlio Houthcrn part^ of the interior pnivinrw, are

(|uite lis favoiiral)le for the niaruifactnre of |K'at fuel :im th<i»M' in Kiirojie. In

fact, the drying conditionH are more favourable on ai-count of the warmer and

hnifjer summer.

The methtxls and machinery to he employe<l for working; the Jkirh munt
in each iiuhviihial ciuse. he determined by a thorouj^h invcstiKation. afl to

draining facihties. nature of the Im)^ and local conditions. The neglect of

tlicsc important factors in Canada is prohahly one of the rca^onfl why the

utilization of our i)()gs has so far mostly resulted in failures.

A method and machinery, which in a certain l>og may work quite well,

nuiy. where conditions are different, prove entirely unsuitable.

Of the F.uropean methods described in this report, the dificging of the

peat l)y liand without any mechanical treatment (see pages 22-33) is not

likely to ])n)ve accept al)lo in Canada except for a small pro<luction for domestic

use. and for tlie manufacture of moss litter.

The method of ailding water to the peat in the pulping and mixing

machine (see pages 34-57) is a method to be recommended where suitable

drying fields can be obtained, or where only a vsmall production is required.

Tiie necessary machinery and other appliances are comparatively simple and

cheap, ami when the peat is well humified, a good fuel is obtained.

In the majority of cases, however, the employment of peat machines

(see pages 57-12i)) is more suitable.

Wliere the bogs are comparatively free from roots, trunks and stumps

of trees, the employment of mechanical excavators is a great advantage in

such well tlrained bogs, tlie machinery and method invented and used by

O. Strenge at Elisabethfehn. Oldenburg. Germany, is probably one of the

best. (See pages 1 16-120).

Most bogs contain, however, a great number of roots and stumps, and in

such cases the advantages of the mechanical excavators so far invented are

doubtful. The most suitable machinery and methods for such lx)gs are those

invented by A. Anrep. (See pages 77-82. 92-96).

Peat and Lignite Briquettes.—The manufacture of peat briquettes (see

pages 130-148), wliich are preferable for domestic use on account of their

higher fuel value and cleanliness, is. as far as can be judged, in Europe not a

very lucrative undertaking. The increased fuel value does not cover the

extra expense of artificial drying and briquetting.
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The process invented by Dr. M. Ekenberg (the wet carbonizing process

(see pages 1 GO- 170) where the peat is more or less fully carbonized and its

fuel value thereby considerably increased, is, however, promising and is attract-

ing much attention. The manufacture of lignite briquettes, on the other

hand, has reached very large proportions, in Germany, and the machinery

and methods there used are very satisfactory.

Part of the lignites in Manitoba and Saskatchewan would probably prove

suitable for briquetting by these methods.

Peat Powder.—The process for the manufacture of peat powder lately

invented by H. Ekelund (see pages 171-172) is claimed by experts to work

satisfactory. The advantages of powdered fuels, especially in such industries

as cement making, are evident, and for certain locaUties in Canada, of great

importance.

Peat Coke.—The economical results obtained in this industry depend

largely on the market and prices of the by-products obtained through the

dry distillation of the peat. When these can be disposed of advantageously,

the manufacture of peat coke is quite feasible. The best method invented

for coking peat is the one invented by M. Ziegler (see pages 176-188).

Uses of Peat for Heating and Steam Raising.—Peat can be used advan-

tageously instead of wood in any suitable apparatus. In fuel value one ton

of ordinary coal is equal to 1 . 8 tons air-dried machine peat or 2 . 5 tons wood.

With peat firing on step grates, 1 lb. peat produces 4.03 lbs. steam.

With peat firing in half gas furnace, 1 lb. peat produces 3 . 76 lbs. steam.

With peat firing in gas producer, 1 lb. peat produces 4 . 70 lbs. steam.

Peat Gas for Power Purposes.—The most rationaf method of utilizing

the peat bogs on a larger scale is undoubtedly through the erection of power

plants at the bogs. (See pages 219-229). In this case the bulkiness of the

peat fuel is of less consequence, and as the peat in the gas producers em-

ployed can be used with some 40-45% of moisture, the drying conditions are

of less importance. Peat with 25-30% moisture is, however, desirable when-

ever possible to obtain.

Moss Litter and Peat Mull.—The manufacture of moss litter for l^edding

and packing purposes (see pages 230-242) is a rapidly growing industry in

Europe, and on account of the large moisture absorbing property of moss

litter, its use for these purposes is greatly to be recommended. Peat mull

is also used with very satisfactory results as a packing material for fruit,

eggs, etc. (see page 243), and for sanitary purposes.

Other Uses of Peat.—The manufacture of textile, paper, alcohol, etc.,

from peat (see pages 242-245), are, as far as at present can be judged, only in

an experimental stage.




