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THONAS H. IUAVITT, OF BOSTON, MASSACKUSETIS.

© IMPROVEMENT IN NACHINES AND PROCESSES FOR MANUFACTURE OF PEAT FUEL.

e i

o o ..;.; .Sbeciﬁcation-formiﬂg part of Letiﬁ_efs Patent Nq._].22,1815 'daﬁed De,cember 26, 1871 ,&ntedated])ﬁ@ember 20,1371 o

| a tubular cellular mass of mud, generally dark

B To au-wh’om vt may concewm ' __ | > 0L -1LLUS 2 A
brown or black in color, the cells being prinel--

- able molds, b

o  ing with
- of steam into

©uapon or thereinto

- - is worked. _ )in
~ of the various mechanical devices to be herein-

- .Be it known that I,-THOMAS H. LEAﬁTT,‘ of
-~ Boston, in the county of Sutfolk and State-of

SRR .-{: - Massachusetts, have invented TImprovements in -
' the Manufacture of Peat Fuel; and I do hereby
 declare that the following, taken In connection

* with the drawing which accompanies and forms

- part of this specification, is a description of my

. invention sufficient to enable those skilled in the
~art to practice 1t. .' .

. My invention relates to a new process of man-

- ufacture for the conversion of crude bog-peat

- into a hard, dense, and dry tfuel; to an Organiza-

~ tion.of mechanism by which this process, to a

to the details

greater or less extent, is practiced ;
of mechanical appliances used in such machine

- and process; aud to the composition of such fuel.
- In my improved process for converting wet

RS spongy bog-peat into hard, dry, and solid fuel 1.

first take the crude peat and, by suitable mech-

- anism, eXpress therefrom a part of the water con-
© tained in it. I then subdivide and knead the
~compressed peat, and atter a- continuous knead-
~ing operation I again compress the peat in suit-

y which last operation the peatis
o formed into blocks of sultable shape for fuel and
-~ ready forafinal drying operation in the sun and .

“air or in suitable buildings or dry-houses. It 1s

in this process that my invention primarily con-
The invention further consists in combin-.

- Bists.
said process of treatment the injection

" and the treatmient of such mass by the projection

~ spray or powder. The invention further consists

"~ in combining with the kneaded mass, either in
" the process of working it or subsequently there-

~ to, extraneous fibrous material—like shavings,
~ dried grass, straw, or other similar fibrous ma-

' terial—as also In combining with peat extranecous
~ inflammable substances, like oil or resin. The

" invention also consists in combining with the

~ triturating and kneadingm echanism a heater, cyl-
~inder, or case, over and around which the peat
Also, in the details of combination

 after explained.

" Itiswell known that peatis decomposed orpar-

- tially-decomposed vegetable matter, generally oc-
 curring in moist localities, where the growth con-

.~ sists mainly of mosses, rushes, flags, coarse grass-.
~ es, &c., in many cases ot very rank growth. As
.~ excavated from the bog it has the appearance of |

the ass of peat being kneaded,

of atomized liquid or liquid |

pally formed by the straw-like remains of the

‘stems and stocks of the rushes, grasses, &c., of
which it has been formed from year to year, these .

cells (or tubes, as they are in many cases) com-

prising a very considerable portion of the bulk

of the mass, and being filled either with water =

orair. If allowed to dry in precisely the con- .
“dition in which it is cut from the bog, ¢. e, with

its structure undisturbed, the tmass will gener- -

degree of strength and solidity, while in other o ':'
cases it will be found to be exceedingly friable, - -

and so loose in texture as hardly to bear hand-

- Peats, althongh possessing the same: general
features, differ in structure and characteristics
as much as the ditferent varieties of wood and -
coal. If, without other treatment, pressure be

applied to almost any of the varieties of peat, o

as has often been_--ajttempted_for_,t_he_".p’urpose__ij:.':__ ;;
extracting water and solidifying it, the peat, -

when dried, will be found much more friable than
it dried in its natural state, as cut from the bog, -~
“without pressure. Peat has been used for fuel = -
for centuries, generally in the condition first above .

mentioned—i. e., simply cut from thebog in blocks
or magses of convenient size and dried. = But dur-
ing the last fifty years numerous attempts have -
been made to prepare it in some better manner, = -

the aim generally being to. solidify it, and that B

for two principal reasons, viz.: “First, in order to :

produce a more dense and harder fuel, which
should be more enduring in service and capable -, -

“of being employed in manufactures and the arts -

and elsewhere where a soft or licht fuel would
be entirely unfitfor the service required. Second, - -
so that it inight be so reduced in bulk astoad-
mit of transportation as an article of traffic. To.
this end various means have been devised and
various machines more or less elaborate have. .

been constructed, but

| perations thus far are all |
resolved into one of three methods, viz.: First,to

place the material just as it comes from the bog - o
under powerful pressure, for the double purpose.

of extracting the water and compressing the mass..
Second, to dry and disintegrate the material, and =

in that condition to compress it into blocks of
convenient size for use, Third, to work or tem- .
per the mass, in the moist condition in which 1t .
is taken from the bog, until it is reduced to a -

somewhat uniform degreeof consistency,inmany =
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cases introducing into the mass an additional.

quantity of water until it is of the consistency

of mortar orthinner, and in this condition spread-
ing it in the open air or otherwise to dry, various

means being adopted for cutting or molding it
into blocks of convenient sizes for nuse. TFor ma-

chinery of this latter class Letters Patent No.

93,011 were issued to me March 6, 1866: The
first of these methods fails, from the fact that
the air contained in the tubes and cells before

alluded to, instead of being driven out, is imme-
‘diately, on the application of pressure, sealed
-even more closely in those cells, and the pressure
“applied takeseffect only on this air, whichis the
~only elastic or compressible portion of the mass,
the solid matter and the water being alike inca-

pable of compression; and the consequence is,

‘that if pressed in a tight box or mold, on remov-
~Ing the pressure the air-cells again expand and
‘the mass resumes nearly its original dimensions,

and, when dried, is found to be still porous,
and even more iriable than when dried without
having been submitted to pressure. The reason

for this I do not pretend to give; but I speak of
- the fact as demonstrated in my own experience.
Again, if pressed in other than tight molds or
. boxes, any openings intended to allow the water
' or air to escape have been found to furnish as free

passage for the peat also, so that the water and
alr must necessarily be retained under pressure;
or, if allowed to pass out, it was with a certainty

~that the peat would follow and, therefore, no

satisfactory results could be obtained. The sec-
ond method involves the necessity of expensive

~ and very powerful machinery. The product in

some cases has been very hard and generally at-

tractive in appearance, but the material of which
1t 18 composed being dry, and neither plastic nor

adhesive, the particles are compacted only by
force of mechanical pressure, and the blocks,

‘when placed either in water or on the fire, be-
come quickly and finely disintegrated, so that the
- fuel 18 likely to be spoiled and rendered entirely

unfit for use by exposure to rain, and is practi-
cally useless for many of the purposes for which

fuel is required from lack of cohesion, or the fact

of its rapid disintegration while burning. The
process has, in all cases, proved to be too ex-
pensive to warrant its use, and is no w, 1 believe,

~entirely discarded both in this country and in
“Europe. The third method, under various mod-
1fications,is the one now generally in use, and pro-
duces by far the best fuel of either of the three

methods. It is applicable to nearly all the va-
rieties of peat, and producesafuel having strength

- and solidity to a degree which is not obtained by
either of the other methods. There are, how-

ever, difficulties attendant upon it which all ac-
knowledge, and which it is desirable to OVercome,

‘the principal of which is that in this method of

treatment, as generally pursued, there is an
amount of water varying from seventy to ninety

per cent. of the whole weight, which must be
“handled and moved through all the course of

treatment, involving, of course, corresponding
expense for labor, and which heretofore it has

‘been found impracticable to eject or remove

from the mass as treated, except by the slow pro-
cess of evaporation in the open air or by the more
expensive and less satisfactory process in dry-

houses,

It is a peculiarity of the material that after re-

ceiving the treatment (tempering) necessary to
giveit strength and cohesion, its affinity for w ater
18 such thatit has baffled all attempts to separate

them by any mechanical means heretofore known,
and 1t has been my purpose to devise a process

‘and the necessary mechanical appliances to put .

1t in operation, by which the advantages of this
third method should be retained and its difficul-
ties overcome, so as to produce a tuel possessing
strength and cohesion capable of being charred
without disintegration, and which, for domestic

purposes and inmanufactures and the arts, should

possess the properties requisite for its successful
use in all these cases. And it has been my aim,
too, to produce machinery for manufacturing it
which should be of a character to be easily man-
aged and capable of turning out large quantities
in good merchantable shape and at moderate cost.

In my process the crude peat, just as it is cut

trom the bog—its structure being very nearly in

an undisturbed condition—is submitted to press-
ure 1n such manner (hereafter described) as to
extract a considerable portion of the water con-
tained in its cells. - It is then brought under the
action of knives so as to cut up finely any sticks,
roots, or fibers which might otherwise accumus-
late in the mill and tend to clog its operation.
After this the mass is very thoroughly worked, by
still further breaking up the original structure
of the mass and ejecting from the tubes and cells
S0 broken up the air which is contained in them,
leavingnothing but the solid matter in moist con-
dition. The same treatment is continued for the

a rubbing or other process, for the purpose of

purpose of drawing out, laminating, and packing

the particles and minute fibers of the mass and
developing certain plastic and adhesive.proper-

ties, which, until such treatment, appear to be,

to a certain extent, latent.
- Although a prime object is to extract a consid-
erable portion of the water, it must be under-
stood that a considerable amount of moisture is

necessary during treatment in order to insure ¢o-

besion of the peat when formed into blocks, and
a large amount of water having been extracted
by the operation first alluded to, 1ts place may

be supplied during the rubbing process by one or
more jets of steam, admitted or forced into the
mass under pressure while the mass is being
kneaded ; and it is found that a very small quan-
tity of water, in the form of steam, so 1njected,
serves the purpose equally well as the larger

amount which has previously been extracted,
and has the further advantage of imparting heat

Yo the mass, which, at a subsequent stage—that

18, after the peat so prepared has been molded
and exposed to dry—has the effect to promiote,
to a very perceptible degree, the process of G V-
oration, inasmuch as evaporation will commence
more quickly and proceed more rapidly from a
heated mass than from the same mass in a cold
state. Anditisalsodemonstrated that the scald-




~ perfeet forms.

~development of its plastic and adhesive proper-
 tie§, and yields as a result a stronger and less

- friablefuel. If practicable, the mass at this stage
- should be still further heated, cooked, or scalded, |

~ or brought to a high temperature, but without
increasing the amount of moisture above whatls

absolutely necessary to insure its cohesion when
formed into blocks. In this condition it may be

~ molded or formed into blocks ot an y size or form

 in any convenient manner, and either with or

without being again exposed to pressure, in man-

ner similar to that first. mentioned, for the pur-.

pose of extracting a further amount of moist-

- ure and of giving the blocks more compact and

periec The blocks so produced may then

- Dbe laid away to dry either in the open air or in
~ suitable dry-houses, the heat imparted to them

“in the process of manipulation operating as an

 active agent in promoting rapidly the process of |

evaporation. At this stage the material bears

' somewhat the same relation to the dry fuel that

oreen wood does to dry wood, and the process

 of drying or curing in both appears to be sim- |

- jlar; but the result obtained by this process 1s
peculiar in that as the peat SO prepared dries

it assumes a mineral-like _ha-rdness*-&nd appear-
 ance, and breaks with a fracture not unlike coal

‘or stone, and can never again be dissolved in
water or reduced to a plastic mass; its charac-

teristics having been entirely changed, partly by

the treatment I have described and partly by
- chemical action (apparently in the nature of car-.
- bonizing) | |
- One essential advantage in the economy of la-
~ Dbor gained by this process isapparent, for where-

consequent upon that treatment.

as the average percentage of water contained In
peats as ordinarily excavated and brought to the

- 1nill for treatment 18 seventy-five per cent.—none

~of which, by any former process, is actually
~extracted during the treatment—many persons
choosing rather to add more water to it—and the
same has, therefore, to be handled and carried

- away again after treatment in the mill—by this
~ process a very considerable percentage of the

 water is extracted and passes off, and the labor
- required to remove and handle the manufactured
~ product is, therefore, reduced by the weight of
“water taken out. | e

" The drawing represents a machine embodying
my improvements in peat-treating mechanism.
- A shows .
 taken on the line z ». Bis anend elevation.” O
© is a sectional plan taken on the line 2 2.

7 4 & denote two stands or uprights, connected

- Dy suitable cross-beams, and having mounted up-
~ on‘themastrong frame-work, b, which, with side

plates ¢ extending from post to post b, forms the
casing of amill, in which the peat undergoes that

~treatment which preparesit for the final compress-

‘ing and molding operation in the block-forming
‘molds. Extending centrally through the miil 18

-~ a vertical shaft, rotating in suitable bearings,
“and having at its top a bevel-gear driven by a

‘gear, ¢, on a horizontal shaft, f, rotatin g in sulit-
~able bearings at the top of the machine.

the machine in sectional elevation

Atthe |

s

"~ ing or cooking of the peat consequent apon the | top of the mill is a horizontal plate or table, g,

~ admission of hot steam tends to the-more perfect | upon which the crude peat is received, this plate

extending half way across the mill, as seen ab

A, and having an edge-flange, hy which extends
to the circumference of a rotary cylinder, ¢, the
axis of which turns in suitable journal- boxes on
the frame b, the bopper-space over the mill open-:
ing to the top of this: cylinder, as seen at A.

‘Around the rear and under the cylinder is a per-

forated plate, k. Inthecylinderiare mold-spaces:

[ extending trom end. to end of the cylinder and
radially into it from th e cylinder-face, and work-

ing in each mold-space is a plunger, .. Bya

suitable cam mechanism each plunger is carried.
| to the bottom of its mold when the mold 1s ap-

proaching the upper part. of the mill, and the
mold is then open and in condition to receive the
peat, which is swept into it from- the plate g by
suitable inclined blades, sSweeps, or arms 7. pro-

jecting from the shaft d; these arms not only
sweeping the crude peat from the plate g into
the space over the cylinder, but pressing it down
into each mold as the mold comes into position.
As the filled mold moves on it comes to.the per-
forated plate &k, and the cam mechanism then
moves the plunger outward, compressing the peat

‘against the plate & and expressing water there-

from, the water escaping through the perforations
of the plate. The plungers may also oe perforated
to allow the expressed water to escape througl
the plungers as well as through the piate k.. - Thie
expressed water may be led oft throu oh any suit
able ducts or conductors. - -After each mold ha
passed its lowest position, and by the contiguous
plate k, the cam mechanism throws the plunge:

still further out and causes it to eject the peat
The compressed blocks of peat €] ected from th
eylinder ¢ are pushed along until- each Teache:

‘and passes over a bar, o, against or n Juxtapo

sition with the. ounter ‘edge of which rotates :
knife or cutter, p, extending between two heads

g, which are mounted on a rotary horizontal shaff

r, driven by a band, s, extending around a pu
ley upon said shatt and another pulley on th

shaft f, the rapi 1 rotation of the knife cutting u

the’ 'p_eftlt,'- which fﬂ:llﬁ :Ef()ﬂ:l the U'{ltte]j‘ (]0“1*]1 11]_)0

a, plate or shelf, ¢, which plate or: shelf is the uj
per one of a tier or series of horizontal shelve:

t u v w,over and rotating closely against the to
surface of each of which are arms or spatul:

blades or sweeps & extending: radially from. th

| vertical shaft d. In each of these shelves a

opening, ¥, is lett on one side, and through th
opening the peat falls to the shelf below. TL
peat upon the upper plate ¢t is worked by ther

tating blades above the plate, and, is finally ca

ried around to the opening y, through which.
drops onto the next plate » below. . Here 1t
again similarly worked over by the arms ov
said shelf until 1t escapes through the shelf at
dropsto thenextplate v, where itisfurther work
until it drops through the opening onto the hes
ed plate w, where it is again. similarly work
over by the arms until it drops through the ope
ing at one side of the heater upon the botto
plate of the mill. From this plate ifis wiped:
swept off and forced into the molds ¢* ot the ma
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triold-cylinder'by zmdthér set of arms or éweeps”"’ _loca,tion_ for removal to a ldrj'-hquse or to b_e piled

> All of these rotating arms are beveled or in-
lined, and tend collectively and in succession to
tmead the material, like spatulas, or as dough is
tmeaded, working it over and over and convert-
ng 1t into a doughy and cohesive mass of pulp.
Che bottom of the mill becomes filled or charged

vith this pulp, and the heater w is S0 constructed
md arranged within the mill that it is entirely

surrounded by peat, which thereby becomes con-
1derably heated and is in more workable or plas-
ic condition - to be pressed into the molds.

T'o lubricate and warm the material while un-
ler'the action of the spatula-blades or sweeps,

nd passing under the mill, steam-pipes a? may
un through the mill, these pipes having suit-

ble connections with a source of hot-steam sup-
1y, and being preterably provided with holes
hrough which the steam under pressure is forced

1 jets and ejected into the mass of peat, the steam

0 applied keeping the mass sufficiently moist or
1n temper” to enable it to be readily worked by
he rotary sweeps and formed Into a strong plas-

i¢ pulp or paste, which is heated by contact with |

nd proximity to the heater w before 1t passes in-
) the molds, this heater being a hollow chest
1th steam-passages into and from it.

The mold or block-forming cylinder b2 is a large
heel having a series of peripheral molds, ¢?,
ach provided with a suitable compressing and
ecting-plunger, d%. At one side of the mold-

heel or cylinder 02 is an endless apron or band, |

, Tunning over two drums, ¢2, and in contact
1th the peripheries of the mold’-cyliuder, the
and being driven by the mold - cylinder. As,

. the rotation of the mold-cylinder, an open or |

npty mold comes to the top, or directly under
le center of the pulpin g-mill, the blades orsweeps
press the peat into it, and, as the filled mold
155es on, 1t soon comes against the apron .12,
his apron is porous, and may be made of can-
1§ Or other porous material, and the plungers
may also be made porous; and as each mold
tates in contact with the band its plunger is
reed out radially by a sui '
ereby compressing the peat in the mold against
¢ band and expressing the water, which runs
[ throngh the belt or apron and also through
e plunger. By this operation the peat 1s formed
bo solid and partially-dried blocks ready for the
aldrying operation. Aftereachmold has passed
e apron f*its plunger is forced still further out-
wrd and ejects the block of peat, which falls up-

an endless apron, 2% running around drum

the shafts of which turn .in bearings on the
der side of along frame, k2. This apron is pro-
led with a series of lu 'S OT Cross-strips, ?, and
one end of the frame %2 is placed a pile of
ards or block-receivers, m2 piled between guide
ces #° and resting upon the apron, the receiv-

» belng taken successively, one by one, by the |

38 or strips %, and as each moves under the
ld-cylinder it receives the blocks ejected or
pping therefrom, there being at all times a
eiver under the cylinder ready to take the
cks. The apron may be made of any desira-
' length to conduct the blocks to any desired

table cam mechanism,

in the open air. L | -
During the passage of the peat through the
pulping or kneading mill I sometimes throw into
or upon the mass oil or other inflammable liquid
or powder; and to accomplish this in. the best
manner I prefer to use steam atomizin g-tubes, as

tollows: 0?is a steam-pipe having within it an-

other pipe, p>—the lower or open end of which
1Is within the outer pipe o°—through which is con-
veyed any liquid or powdered substance which

‘| 1t may be desirable to incorporate with the mass

of peat in the process of manufacture. The ma-
terials so to be introduced, which may be oll, lime-
water, melted or pulverized gums, or pulverized
ores, &c., are held in any convenient receptacle,
and from thence are allowed to run through or
may be forced through the inner pipe p? in regu-
lated quantity, steam at the same time being let
On to pass through the outer pipe 0 As thelig-
uld or other matter passes from the end of the
1nner pipe it is at once caught by the steam with-

1in the outer pipe 0%, atomized and mingled with it,

and forced, in the form of spray, into and through
the mass of peat or other material with which the
mill is filled, and which is kept in constant mo-.
tion by the Sweeps-operating within the mill, so
that by this means any quantity, small or large,
can be very thoroughly and evenly disseminated
through the mass, materially addin g to the value
of the peat as an article of fuel. -

The mechanism of my apparatus may be driven
by an arrangement of shatts, drums, gears, pul-
leys, and belts, as seen in the drawing, orin any
other suitable manner. o - |

After treatment in the pulping-mill it is some-
times found that the peat and the water still re-
Imaining in it are so intimatel y mingled, or that

the peat has such an affinity for the water con-

tained in it, as to render it extremely difficult to
express from it any material portion of the water.
In order to overcome this difficulty I mix with
the peat straw, grass, rushes, husks, shavings of
wood, or any similar substance—preterablyin dry
condition — the effect of which is to attract to
these saurfaces a portion of the moisture and un-
der pressure to deliver it from the mass. -The

straw, grass, shavings, &e., serve also the pur-

bose of strengthening the fuel or adding to it co-
‘hesiveness, and, being combustible, such mate-

rial forms practically a component part of the fuel
for heating purposes. The grass, straw, rushes,

| shavings, or other similar material used, may

be previously saturated with oily or resinous ma-

‘terial,

- Instead of the perforated plate a pervious apron
may be arranged to operate in connection with
the cylinder; or the apron may be so arranged
a8 to operate in connection with both cylinders.
I claim— | : :
1. Theprocessof treatment described, said pro-
cess consisting in first compressing crude peat to
extract a portion of the water contained in or held
by 1it, next dividing up the compressed peat and
working or kneading the mass, either with or with-
out the application of heat, steam, or water, and

| then compressing the peat, so worked, in suita-




 ing-mill by injection into or upon it of inflam-
' mable material. S -

8. Also, in combination with the pulping-mill,

- the cylinder ¢ for receiving and compressing the

. peat and delivering it in unitform quantities and

. et

~ Dble molds to extract more or less of its moisture |
" and form it into suitable blocks for fuel.

2. Also, the process of treating peat 11, a pulp

at uniform intervals into the mill. |
4. Also, the rotary cutter p, 1n combination

SR “with the mold-cylinder <.

5. Also, the combination of a compressing and

- wolding cylinder above a pulping-mill—a mill

- provided with rotary beaters or blades—and a |

~ Dblock-forming mold-cylinder below the mill, all
~ arranged to operate substantially as deseribed.

- 6. Also, the steam-pipe 0* and inclosed pipe

- p? arranged to eject an inflammable liquid or

‘powder and steaim upon the mass of peat in the

lllllll

| closing the molds and acting

7. Also, In combination with the .bloékffd_rm-}'_ -
ing and compressing-cylinder, the apron f2 for .

as a bed against o

which to compress the peat, and through which =

| to express water therefrom, the apron traveling o
| with or being moved by the cylinder. =~

- 8. Also,1n combination with théblt)'ck-;forming_ |

mold-cylinder, the endless- carrier-apron k% pro-. =~
vided with lugs P which automatically take the
block-receivers m? and ¢arry them into pesition o
to receive the blocks from the mold-eylinderand =

“seribed. | |

‘then away with said blocks,substantially as de- - '

9. AISO:&Pe&t-fﬂelhavingartiﬁcia]lyco‘mbined L
with it straw, dried grass, or similar material, to ~
facilitate the expression of the water therefrom. -

Witnesses:

FRANCIS Gom;jj_," R
L. H. LATIMER.

o of e N TRAVITT.
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