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Be it known thatl], THOMAS M. COCHRANE

a citizen of the United States, residing at |

Springfield, in the county of Sangamon and

and uscful Improvements in Machines for

‘Compressing Fuel, of which the following  is
~such a clear, full, and exact description as will
enable those skllled in the art to which it per- |

tains to make and use my said invention.
My invention relates to machines of that
class which employ two or more compressor
rolls provided with molds and co-operating
with each other to compress coal dust, slack
or other combustible material into suitably

shaped molds so- as to form fuel blocks or

bricks in convenient form for use, and which
may be compactly piled for transportation.

One of the purposes of my invention is to
provide compressor rolls of novel and im-

proved construction adapted to form the fuel

composition into continuous strips or into
blocks or bars which may be used as fuel in
their entirety, or which if desired, may be sub-
divided by mechanism provided f01 that pur-

pose into bricks of any s mtable and conven-_

ient size.

I am aware tha,t com pressor rolls have here-
tofore been used having in their periphery
contiguous molds adapted to form a single
small fuel brick in each moid, but machines
having compressor molds of that kind are in-
capable of produecing fuel sticks which may
be advantageously used in many situations,
as for example under steam boilers where
there 1s a large area of grate surface which in
order toattain the best results, must be evenly
covered with fuel. The fuel sticks produced
by my machine are substantially uniform in
size and are especially adapted for this pur-

- pose, as they may be made to cover the entire

grate surface, are convenient to handle, and
save much ]abor in stoking, and also are in

 very convenient form for transportation, as
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they may be very compactly piled.

Another purpose of my invention is to pro-
wde means whereby the fuel strips or blocks
produced as above described may be subdi-
vided into small bricks or blocks suitable for
use in grates, stoves, &e.

Other purposes of my invention are to pro-
vide snnple and eﬂ:‘ectlve means for crushing

F
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indefinite length adapted to receive the coal

and pulverlzmg the slack or other material to

be used in forming the fuel bricks, to provide

simple and effectwe means for incorporating «

‘with the pulverized slack or other material
State of Illmms, have invented certain new |

a suitable controllable quantity of binding -

._1 material_ such as coal tar, asphaltum or other
suitable material, to provide means to pre-
vent the pulverlzed fuel material from falling
‘down between the rolls and being discharged
before the operation of compressing is ben'un

to provide means to receive the dlscha,rged
fuel bricks and carry them to a suitable re-

ceptacle, and to provide suitable supporting

frame work, and mechanism adapted to actu-
ate the compressor rolls, the crushing and
pulverizing rolls, the mixing mechanism, the

cutting off mechanism and the discharging
.mecha.msm so that all may co-operate uni-

formly and in time as hereinafter set forth.
- With these purposes in view my invention
consists of certain novel features of construe-

tion and combinations of mechanism shown

in the annexed drawingsand hereinafter fully
described and speelﬁcally claimed.
In the drawings, to which reference is here-

bv made, qure 1 is a side elevation-of the

complete mechamsm Fig. 2 is an end eleva-

tion of the complete meehamsm a part of the
‘hopper being broken away, so as to show the
¢rushing- rolls the pulvemzmg—rolls, and the

mixer inside of the hopper. Fig. 3is a verti-
cal longitudinal section throuo*h the machine
on the hne 3 of Fig. 2. Fig. 4is an enlarged
detached pelspectwe view of the shield a,nd
connected parts. Fig. 5 is an enlarged de-
tached perspective view of the cutter. - Fig. 6
is an enlarged detached perspective view of
one-half of the cross-head of the distributing-
pipe within the hopper. Fig.7is a detached
perspective view, on a reduced scale, of an
alternative form of compressor-roll. Fig, 8is
a detached.partial horizontal longitudinal sec-
tion through the shaft D and the wheel D? on
the line 8 of Fig. 2,'and shows the means for
sliding the wheel D2 on the shaft. |

S1m11ar letters indicate like parts in all of

the views.
The main txame or shell A containing and
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supporting the operating mechanism is rect-

angular in form, and its upper end -is flared
outward as shown, so as to form a hopper of
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dust or slack which is to be compressed into | with and is driven by the pinion K2 The

fuel bars orbricks. "The flared or hopper part-
of the frame is preferably made integral with |

the lower rectangular part of the frame, but

‘the hopper may be a separate structure which

may be connected with the lower rectangular

~ part of the frame in any suitable manner.
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The frame A restsonand is suitably secured

to fixed sills C. ~ _

On one side of the frame A is a door A’ by
means of which access may be had to the inte-
rior of the machine. - |

On the sides of the frame A are hoxes A®
in which the journals of the compressor rolls
turn, |

The sides of the shell are ¢cut away to con-
form to the channels and flanges on the rolls
and form tongues a which fit in the channels
and serve to scrape out any material adher-
ing in the channels. | |

The ecompressor rolls B are both alike, are
cylindrical in form, and preferably have alter-
nate and equal peripheral channels & and
flanges b’. Instead of the rolls having ecir-
cumferential channels and flanges as shown

in Figs. 2 and 3, rolls having equal longitudi- |

nal channels and corresponding equal longi-
tudinal flanges on the periphery of therolls as

from myinvention. The rolls havingecircum-
ferential channels prodnce continuous strips

- of compressed fuel which may be divided
“into bricks or blocks of convenient size by

35

the cutting mechanism hereinafter deseribed.
The rolls having longitudinal echannels and
flanges produce bars or sticks of compréssed

 fuel substantially uniform in size which may
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be used entire, or may be subdivided in any
suitable and convenient manner. Where the
last named compressor rolls are used tbe re-
volving cutting mechanism herein described
is dispensed with. The rolls have at their
ends journals b? which turn in the boxes A% on
the frame A. The rolls revolve toward each
other and the flanges on one of the rolls work
in the channels on the other roll. The rolls
are parallel to each other and are set at such

distance apart that the space between the pe-

riphery of any one of the flanges and the bot-
tom periphery of thechannelin which it works
is equal to the thickness of the block of com-
pressed fuel passing between the rolls. In-
termeshing cog wheels B"and IB3*are secured
to the journals 0° of the rolls B. The main
shaft D is supported and turns in boxes A’on
the frame A. The pulley D’ is secured to one
end of the shaft D and the cog wheel D? is se-
cured to the other end of the shaft D. The
pulley D’ is connected by a belt with a steam
engine or other suitable motor furnishing
power by which the machine is driven.

The erushing rolls E are keyed to shafts K’
which turn in suitable bearings e in the sides
of the frame A. The wide faced cog pinion
Erissecured to the shaft K of one of the rolis,
and the cog pinion E? is secured to the shaft
E’ of the other roll. The pinion E° meshes

rolls E turn toward each other so as to erush
and carry down material interposed between
the rolls. The pulverizing rolls I are keyed

to parallel shafts ¥/, and the shafts turn in
{ suitable bearingsin the frame A. Intermesh-

ing cog wheels F? are secured to the shaft F’.
- The mixer G which has radial arms ¢ s se-
cared to the shaft G’, which turns in suitable
bearings in the sides of the frame A, 'The
wide faced pinion G® is secured to one end of

the shaft G’ and the cog wheel G* is secured

to the other end of said shaft. The cog pin-
ion G? meshes with and is driven by the cog
wheel D?%-and the cog wheel G* meshes with
and drives the cog pinion F? which in turn
meshes with and drives the cog pinion I®
thereby causing the pulverizing rolls to re-

-volve toward each other so as to pulverize the -

material received from the crushing rollsand
turning the mixer so as to incorporate the
binding material with the pulverized material
as hereinafter explained. Within and se-

cured to the shell A are inwardly projecting

rods G* between which the arms ¢ of the
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mixer G pass in revolving, thereby kneading

and mixing the binding material into the pul-

verized fuel material.
shown in Fig. 7may be used without departing |

In the shaft D is a channel . The wheel

'D? has a long hub d’ in which is a feather d?

and the hub slides on the shaft D guided by

‘the feather d. On the hub d’ is a yoke
“having a pin d* which works in the slot /i in
‘the shifting lever H. The shifting lever 1l
‘hasits fulerum A’ on the side of the shell A.
Pins A? serve to retain thelever H in position
“when the wheel D?isin gear with and driving

the cog pinions B” and K< DBy raising the

lever H the wheel D? is slid outward on the
shaft D so as to disengage the c¢og wheel D?
from the cog pinion I3’ and at the same time

keep it in gear with the cog pinions K° and
% By this means the compressor rolls B
may be started and stopped at pleasure with-

~out stopping the crusherrolls, the pulverizing

rolls, and the mixer. This mechanism enables
the erushing rolls, the pulverizing rolls and
the mixer to be operated independently of
the compressor rolls, so as to fill the spacein
the shell above the compressor rolls with the
fuel material, in order that there may be suffi-

cient, pressure of the material on the upper

surfaces of the compressor rolls to fill the
channels in said rolls, so that as snon as the
compressor rolls ave started they will begin
to compress the fuel material. |

When the machine is in operation the sev-

eral rolls are ran at such speed that the
amount of material brought down between
the crushing rolls and the pulverizing rollsis
just sufficient to meet the requirements of
the compressor rolls, in order that the ma-
terial may be compressed by the compressor
rolls as fast as it isreceived from the pulver-
izing rolls and conveyed away from the ma-
chine as hereinafter described.

The shield J is clearly shown in Fig. 4 and
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| eonmsts of an anﬁ*ular plate having two up-
per concave surfaces 7 which: conform to'the
peripheries of therolls B. On the underside:
at the front and reat’ edges of the shield are’
lags 7" having holes 3 adapted to receive bolts
7 by means of which the shield is eonnectedi
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with and supported on the frame A. In the

sultable bearings on the shield. Doors »° fit-
ting in the openings j*are secured to and tarn
with the shafts J’. To one of the shafts J’
the lever J?is secured. Tothe other shaftJ’
the arm J3 is secured. "A pin 7% on the arm
J® works in the slot 4".

the shield J. A hand piece 47 is pivotally con-
nected near the upper end of the lever J? and
the pawl 7" is pivotally supported near the
lower end of the lever J% A rod 7 connects

able lug 1% on the lever J? to hold the pawl
919 in engagement with the segment 7 so as
to lock the lever in any desired position.
The doomj are adapted to fit in the chan-
nels b in the compressorrolls B and when the

lever J? is pushed downward the doors rise,

- as clearly shown by dotted lines in Fig. 4,and
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fill the channels in the rolls.
- When the machine is first started and the
compressor rolls are at rest and the crushing

and. pulverizing rolls are running and carry- |

ing the fuel material down on top of the con-
pressor rolls, the doors 7° are raised as de-
seribed, so as to prevent the fuel material

from running out through the channels in the

rolls B. When the space between the pul-

verizing rolls and the ecompressor rolls has

" been Sufﬁelent]y filled the lever J?is raised,
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thereby withdrawing the doors 4° from the-

channels b and the rolls B are then set in mo-

- tion and begin to compress the fuel material
- within the channels b as already deseribed.

The cutter consists of a c¢ylindrical body K
provided with integral radial blades k. The
body K is pierced by a longitudinal hole %/,
and has a longitudinal channel &2 to recelive
a key k° by which the body K is secured to
the shaft K’ which passes through the hole %’
There are two of these cutters, one for each
compressor roll.
cured to the cutter shafts K’ which are sup-
ported in suitable bearings on the shell A and

" the pinions mesh with and are driven by the

S0

cog wheels B’ and B? respectively. The cut-
ters K revolve more rapldly than the com-
pressor rolls B. Henece when the compressed

~fuel in the channels b is carried around adja-
. cent to the cutters, the blades k& will in sue-:

cession be forced mto and through the com- |

pressed fuel in the channel b thereby cutting
off from the mass of complessed fuel in the

| " A toothed segment 4
is integral with the under side of one part of

with the pawl 7% and a
spring 7% on the rod ;! reacts against a suit-

lows:
“having been charged with a quantity of coal
~dust, slack or other material, and the tank M
“having been supplied with binding material,
-steam’'is admitted to the coil M" to liquefy the-
binding material. Thelever Hisraised toshift
-the cog wheel D? out of mesh with the cog
- wheel B’ but leaving it still in mesh with the
~cog pinions E? and G.
| set in motion: thereby starting the crushing

!

,,ma,tely equal to- the dlbtanee between the
points of the blades %, and as the blade which
has made . the cut contm ues fo revolve it
forces the detached brick or block out of the
.channel b whence it falls onto the vibrating
sereen bars whence it is conveyed to any suit.
. able receptacle. ' |
~ concave surfacesof the shield J are openings |
- 7*which, when the shield is in positionare in |
juxtaposition to the channels b in the rolls B.
Parallel shafts J’ of somewhat greaterlength |
~than the shield -are supported and turn in

- The vibrating smeen bars and the means
for operating same are clearly shown in Figs.
‘land 2. Suitable guides L are secured to the o
under sidesof the sillsC. The transverse bar

1’ moves in the guides L. The sereen bars !
are parallel to each otherin an inclined posi-
tion relative to the bar L’,-and their upper
ends are secured to the bar L.

The shaft L2
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is supported and turns in any suitable hanger -

L?secured to oneof thesills C,and has at one
end a crank wheel L*secured to the shaft.
| The shaft L2

pulley or other suitable means.

may be rotated by a belt and
A block {" is
secured to and extends downward from the
bar L. A pitman rod L° connects the crank
wheel L* with the block //, so that as theerank

~wheel 14 revolves a 1eemrocat1ng motion will

be imparted to the bar L’ and the connected
bars [. The fuel bricks removed from the

g0

channels b by the blades k fall down on the - -

“inclined bars [ down which they slide into any

suitable receptacle. Thereciprocating move-

-ment of .the bars [ facilitates the downward
‘movement of the fuel blocks on the bars, and
any dust coming from the machine passes be-
tween the bars, so that the fuel bricks are de-
livered in the receptaclein good condition and
free from dust.

A tank M adapted to contain the binding
‘material issupported in any suitable manner
‘adjacent to the shell A. Within the tank is
“acoil M’ of steam pipe which when heated by
steam obtained from any convenient source,
-and passing through the coil, serves to heat
| and liquefy the binding material, preferably
.asphaltum or coal tar, which is contained in
‘the tank, so that it may flow freely through
the pipe M* into the shell A and be incorpo-
‘rated with the pulverized fuel.
+ M?* which is preferably inclosed in a steam
“jacket not shown, is a cock m which serves to
.control the quantity of binding material de-
. Ilivered through the pipe.
is secured to the inner end of the pipsa-M2 and
- has inwardly projecting laterals m’ by whieh
-the binding material is distributed thmuwh
the pulverlzed fuel material. '
The cog pinions K? are se- |

In the pipe

The cross pipe M3

The operation of the mechanism is as fol-
The hopper above the crushing rolls

The shaft D is then

rolls, the pulverizing rolls and the mixer. The

channel a block or brlck in. length approxi- | cock m s theu turned to admit the binding.
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material to the cross head by which it is dis- | and turning on said frame, the mixer sup-

tributed within the shell. The lever J* is
pressed down to raise the doors j° into the
channels b. At this stage of the operation
the compressor rolls are at rest. The rolls &
and F are then run independently of the com-
pressor rolls B until they have crushed, pul-
verized and carried down material sufficient
to fill the space above the compressor rolls
to the desired extent. In the meantime the
mixer is constantly stirring and kneading

the pulverized material and is incorporating

therewith the binding material discharged
through the cross head M°. Instead of run-

ning material between the rolls K and I to |

fill the space above the rolls B, the pulver-
ized material may be inserted through the
door A’. When-the space above the rolls B
has been filled as described, the lever J* is
raised to depress the doors 7° and withdraw
them from the channels 6. The lever H is
also depressed to slide the wheel D*into mesh
with the wheel B’ thereby revolving the rolls
B toward each other, so that the flanges on
one roll compress the fuel material in the
corresponding channelsin the otherroll. As
the rolls B continue to revolve the com-
pressed material 1s carried around in the
several channels of the rolls until it encoun-
ters the revolving cutters by which it is cut
into bloeks or bricks which fall on the in-
clined bars { by which they are conveyed to
any suitable and convenient receptacle.

I am aware that circumferentially chan-

neled rolls provided with circumferential
flanges have heretofore been used for divers
purposes, but I am not aware that parallel
rolls having circumferential channels and
circumferential flanges between said chan-
nels have been used in such relation to each
other that all of the flanges on each of the

- rolls co-operate respectively with all of the

contiguous channels in the opposite roll in

- such manner that all of said flanges serve
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to simultaneously compress fuel into strips,
bars or sticks substantially uniform in size
in all of said ehannels. Iam also aware that
scrapers have heretofore been used to remove
adhering material from corrigated rolls. I
therefore do not claim broadly the use of cir-

camferentially channeled and flanged rolls

but confine myself to the use of parallel
channeled and flanged rolls when constructed
as described and employed 1n the relation to
each other herein set forth; neither do I

broadly claim the use of scrapers to remove

material from the channels in the compressor

~ rolls, but restrict my claim to serapers of the

6o

form herein described and applied as herein
set forth.

Having fully deseribed my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. In a fuel compressor, the combination of
the main frame, the erushing rolls, the pul-
verizing rolls, and the longitudinally chan-
neled and flanged compressor rolls supported

ported and turning between the pulverizing
rolls and the compressor rolls, and the meaus
adapted to rotate said crushing rolls, pulver-
izing rolls, mixer, and longitudinally chan-
neled compressor rolls, as set forth.

2. In a fuel compressor, the combination of
the main frame, the crushing rolls, the pul-
verizing rolls and the compressor rolls sup-

ported and turning in said frame or shell,

the mixer between the pulverizing rolis and
the compressor rolls supported and turning
in the main frame, the tank connected with
the shell adapted fo contain binding mate-
rial and provided with means for distributing
same within said shell, and means adapted
to rotate said crushing rolls, pulverizing rolls,
mixer and compressor rolls, substantially as
shown and deseribed, and for the purpose
stated. |

3. In a fuel compressor, the combination of
the main frame or shell, the crushing rolls,
the pulverizing rolls, the mixer and the com-
pressor rolls supported within said shell or
frame and adapted to rotate toward each

/5
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other,the rotating cutters having blades work- |

ing in channels in said compressor rolls, and
means adapted to rotate said crushing rolls,
pulverizing rolls, mixer, compressor rolls and
cutters, substantially as set forth and for the
purpose stated. |

4. In a fuel compressor, the main frame or
shell, the erushing rolls, the pulverizing rolls,
the mixer and the compressor rolls having
circumferential channels and corresponding
circumferential flanges: in combination with
the shield supported on the main frame con-
forming to the compressor rolls and having
movable doors adapted to fit in the channels
of said rolls, the rotary cutters having blades
fitting in the channels of the compressor
rolls, means adapted to operate said doors,
and means adapted to rotate said crushing
rolls, pulverizing rolls, mixer and channeled
comnpressor rolls, as setforth and for the pur-
pose stated.

5. In a fuel compressor the combination of
the main frame, the parallel longitudinally
channeled compressor rolls supported and
turning on said frame, the tongues working
in the channels in said compressor rolls and
integral with the sides of said main frame or
shell, and adapted to simultaneously clean
all of the channels in both of said parallel
compressor rolls, and means adapted to ro-
tate said compressor rolls, as set forth.

6. In afuel compressor, the combination of
the main frame or shell provided with a door,
therotatable crushing rolls, the rotatable pul-
verizing rolls, the rotatable mixer having ra-
dial arms, the inwardly extending arms se-
cared to the shell contiguous to the mixer
arms, the circumferentially channeled rotat-
able compressor rolls, theshield conforming to
and having movable doors fitting in the chan-
nels in said rolls, the rotatable cutters having
blades working in the channels in the com-
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pressor rolls, means adapted to rotate the | |
crushing rolls, the pulverizing rolls, the mixer,

the compressar rolls and the eutters substan-
tially as set forth, and for the purpose stated.
7. In a fuel compressor, the means adapted

to rotate the crushing rolls, the pulverizing
rolls and the mixer independently of the com-

pressor rolls, to wit: the rotatable drive shaft
supported on the main frame, the cog wheel
adapted to slide on said shaftalso adapted to
mesh with pinions connected with the crush-

ing rolls, the compressor rolls and the mixer

respectively, also adapted to be disengaged

from said pinion on said compressor roll when
said cog wheel slides in one direction on said

shaft, and to De engaged with said pinlon
when said cog wheel shdes in the opposne di-
rection on 5&1(1 shaft: meansadapted to slide
said ecog wheel on said shaft: wide faced cog
pinions secured to one of the crushing roll
shafts and the mixer shaft respectwel), and

adapted to mesh with and be driven by said
¢02 wheel:

2l in combination with the main
fla,me or shell: the erushing rolls having in-
termeshing cog gears, one of which is dlwen

by said shdmtr cog wheel: the pulverizing
rolls having mtermesbmw cog gears; the.

mixer hm«*iug at one end a cog wheel, mesh-
ing with and driving one of the cog gears on
one shaft of the pulverizing rolls, and having
at the other end a wide faced pinion mesh-
ing with and driven by said first named slid-
Ing cog wheel: and the parallel compressor
rolls having intermeshing cog gears, one ot
which engages with and isdriven by said slid-
ing cog wheel; all co-operating substantlally
aS Set forth

8. In a fuel compressor, the means adapted

" to convey the compressed fuel away fromn the

4.0
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compressor rolls, to wit: the transverse bar
adapted to oscillate, the inclined bars con-
nected with said transverse bar, the rotat-

able crank wheel, and the pltman rod con-

necting said tmnsvelse bar with said crank

wheel: in combination with the main frame,
parallel rotatable coinpressor rolls su pported

on said frame, and means adapted to rotate
sald compressorrolis substantially as set forth.

9. In a fuel compressor, the shield having
upper surfaces conforming to the compressor

rolls, the shafts supported and turning on said -

shields, the doors secured to and turning with

sald shafts, the adjustable lever secured to |

oneof said shatts, the arm secured to the other
of said shafts and connected with said adjust-
ing lever; in combination with, the wmain
frame, means for connecting sald shield with
said frame, and rotatable compressor rolls sup-
ported on said frame, substantially as sel

6o forth and for the purpose stated.

turning in said

10. In a fuel compressor, the tank adapted
to contain binding material, the steam coil
within said tank the pipe connecting the tank
with the main frame or shell, the cock in said
pipe, the eross head on said pipe, and the lat-
erals on said cross head; in combination with,
the main frame or shell, rotatable compressor

‘rolls supported on said frame, and means
adapted to rotate said compressor rolls, as set

forth and for the purpose stated.

11. In afuel compressor,the combination of
the supporting sills, the main frame or shell
having a flared upper part and supported

upon said sills, the door on said frame, the

main driveshaft supported and turning on the
frame, the pulley secured to said shaft, the
cog wheel sliding longitudinally on said shaft,
the shifting lever fulcrumed on the main
frame and connected with said sliding cog
wheel, the crushing roll shafts, the pulverizer
5hafts and the mixer shaft supported and
main frame or shell, the
crusher rolls, the pulverizer rolls, and the
mixer, secured to said shafts respectively, the
inter meshmﬂ' cog gears on the crushing roll
shafts, the _mtermeshmg COg gears on the pul-

-Verizing roll shafts, the cog wheel on the mixer

shaft, the wide faced cog pinion on the mixer

shaft meshing with and driven by the sliding

cog wheel, the parallel rotatable compressor
rolls supported and turning in said main

frame, the intermeshing cog wheels secured

to said rolls respectively, one of said wheels
meshing with and driven by said sliding cog
wheel, the shield conforming to said com-
pressor rollsand provided with movable doors
fitting in the channels of said rolls, means for
operatingsaid movable doors, the cuttershatts
supported and turning in the main frame, the

“cutters having radial blades adapted to work

in the cha,nnels of said compressor rolls and

secured to said shafts, the cog wheels secured
‘to the cutter shafts and mebhmg with and

driven by the cog gears on the compressorrolls,
the tank connectible with the main frame or
shell, the steam coil within said tank, the pipe
connecting said tank with the interior of the

shell, the oscillating frame supported on the

sills below the compressor rolls,and the means
adapted to oscillate said frame, all co-operat-

ing substantially as set forth and for the pur-

pose stated.

In witness whereof I have hereunto sub-
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seribed, at Springfield, Iilinois, thlb 17th day

of March 1894.,

THOMAS M. OOOHRANE

Witnesses:
WILLIAM Q. OLDEN,
TAD A. BAILEY.
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