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5 Claams

This “invention relates to a briquetting ma-
chine and it is one object of the invention to pro-
vide a machine of this character by the use of

* which - saw “dust, ground shavings, and other
"wood waste may be formed mto brlquettes under
very high pressure.

Another object of the 1nvent1on is to'provide a
briguetting machine of such construction that

as:the material is compressed into blocks, por- °

tions of the blocks will be formed into dowels
which hold the blocks in engagement with each
other and form an elongated mass of intercon-
nected blocks or sections, means being provided
for cutting the mass between the blocks or at
such points that a desired number of blocks
will remain in engagement with each other.
Another object of the invention is to provide a
briquetting machine wherein the material is in-

termittently delivered into a compressing cham-

ber in front of a compressing piston which is
reciprocated in timed vrelation to the feeding
mechanism and forces the delivered material
through the compressing chamber in. the: form
of blocks disposed in contactlnv engagement
with. each other.

Another object: of the 1nvent10n is‘to so form
the plunger for forcing the material through the
compressing chamber that a :core-forming
plunger operating through the piston will be
held in retracted or inoperative \position within
the piston until pressure is developed which is
sufficient to: force the plunger forwardly to ex-
tended position for punching a core from the
block and into a previously formed block where
it serves as a_dowel for holding the blocks in en-
gagement with each other. .

Another object of the invention is to S0 as-
semble the piston and plunger that they may be
operated through the medium of a single piston
rod. operatively connected with a cam carried by
a rotary drive shaft. -

Another object of the mventmn is to provide
a machine of this character wherein the. blocks
are subjected to very high pressure as they move
through the compression chamber, compression
being effected through the medium of strips con-
stituting liners for walls of the chamber and
forced inwardly by springs mounted in an im-
proved manner.

_ Another object of the 1nvent10n is to so mount
the strips and cooperating springs that-the strips
converge toward the front end of the machine
and thus cause pressures applied to the blocks
- to be progressively increased during forward
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‘with ‘an outlet.

movement of the united blocks toward the cutlet
at the front of the machine.

“Another ObJect of the invention is to so mount
the lining strips that they will be braced against
longitudinal movement and thus prevented from
being'shifted longitudinally ocut of proper posi-
tion as the united blocks are forced forwardly be- ,
tween the strips toward the outlet at the front

) end ‘of the machine.

Another object of the invention is to provide

8 Thachine wherein the compression chamber is
water-jacketed in order to prevent overheatmg,
due to the very high pressure exerted.
- Another object of this invention is to prov1de
a.machine of this character consisting of sec-
tions which may be- easily taken apart when
cleaning or repairs are necessary and then easily
and quickly reassembled.

In the accompanying drawings:

Fig. 1is a side elevation of the improved br1-
quetting machine, o

Fig. 2 is a vertical sectional view taken longi~
tudinally through the rear portion of the ma-
chine. .

Flg Bisa transverse sectlonal view on the line
3—-3 of Fig. 1.

-Fig. 4'is a sectlonal view on the line 4—4 of
Flg 1.

F'1g 5is a sectional view taken longitudinally
throuvh the forward portion of the machme on
the line 5—5 of Fig, 1.

Flg 6 is a view showing two of the compressed
blocks in section and dowels in elevation.

~This improved briguetting machine has frort
and rear sections 1 and 2; and a head 38 at its-rear
end, the front section I consisting of upper and
lower castings 4 and 5 which are bolted to each

‘other and the rear section 2 also consisting of up-

perand lower castings 6 and T which are bolted to
each other. The adjoining ends of the front -
and rear sections are bolted to each other and
the head 3 is bolted to the rear end of the rear
section. It will thus be seen that when it is neces-
sary, the sections of the casing of the machine
may be taken apart .and after repairs are made
or- portions: cleaned, easily reassembled. . The
castings forming the séctions of the casing have
inner walls ‘which cooperate with each other
to form a compression chamber 8 which extends
Iongitudinally through ‘the casing substantlally
axially thereof and, at its front end is provided
The rear section 2 is water
jacketed ‘So-that heat’ developed during forming
of -the blocks may- be absorbed, the casting 6
bemg formed with an inlet port 8 to receive a pipe
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through which water is delivered into the cas-
ing section and the lower casting T being formed
with an outlet port 18 to receive a discharge
pipe. The webs i1 and abutting ends of the cas-
ing sections | and 2 are formed with ports 12 in
order that the casing may be reinforced without
interfering with circulation of cooling water
through the casing section. Lining strips i3 of
strong steel are mounted within the compression
chamber & and, referring to Fig. 5, it will be
seen that the strips 13 within the portion of the
chamber formed in casing section 2, are formed
with lugs {4 engaged in pockets i8.in crder that
the strips may be braced against. longitudinal

movement as blocks of compressed material are
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forced through the compression chamber 8. Lin-
ing strips 18 extend longitudinally in the por- -

tion of the compression .chamber 8 within the
casing section 2, and certain of these strips carry
lugs {7 which pass through openings 18 in walls
of the chamber, as shown in Fig. 4, and are
formed with stems 198 about which engage inner
ends of springs.20. These springs have their
outer end portions engaged about the stems 21 of
abutments 22 against which inner ends of screws
23 bear and from an inspection of Figs. 4 and 5,
it will be seen that when the screws are tightened,
the lining ‘strips will be forced away from walls
of the compression chamber and the springs
. placed under desired tension. It will also be
noted that the lining strips converge toward the
outlet 25 at the front end of fhe casing so that,
as the blocks of compressed material are shifted
forwardly, they will be compressed from their
sides by -action of the springs and the material
ejected in -a highly compressed condition. The
fact that front ends of the lining strips abut the
front wall of the casing sbout the outlet and
the fact that the lugs 17 bear against rear faces
of the webs 28, causes the strips to be braced
against ferward shifting movement and the
strips cannot move cut cf their proper positions
while compressed blecks are being forced for-
wardly toward the outlet. .
The head 3 is constructed as shown in Figs.
1 and 2, and has a neck 27 disposed vertically
and in which a plunger 28 operates. This plunger
has a stem 28 formed with a cross head 390 at its
upper end and a spring 3! urges the plunger
downwardly. A cam 3% carried by a shaft 33
serves to shift the plunger upwardly through en-
gagement with the cross head as the shaft ro-
tates, and rotary motion is transmitted to the
shaft by a belt 34 trained about a pulley 35 car-
ried by the shaft.  The lower portion of belt 34 is
trained about another pulley 36 carried by a drive
shaft &7 to which rotary motion is imparted in
any desired manner and this shaft 87 also carries
2 cam disc 38 about which is mounted a collar 39
carrying an arm 43. One.end of a piston rod 41
is pivoted to the arm 40 and the other end of the
piston rod is pivoted to an ear 42 projecting out-
wardly from a plunger 43. The plunger operates
in a pocket 44 formed in a piston 45 with the re-
duced end portion of stem 4§ of the piston en-
gaged in an opening. 47 at the inner end of the
piston, and when the plunger is shifted for-
wardly in the pocket, its.stem will pass through
the opening and protrude from the front end of
the piston. A cross “head 48 is carried by the
piston rod between collars 49 and this cross head
is formed with openings 58 through which pass
rods 51 carried by the piston and having heads
52 at their outfer ends constituting abutments
against which the cross head is yieldably held by
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‘springs 53. From an inspection of Fig. 2, it will

be readily seen that as the cam 38 turns with the
drive shaft and the piston rod forces the piston
forwardly, material in the chamber 54 of the
head 3 will be forced forwardly into the compres-
sion chamber and compressed during this for-
ward movement. 'The piston rod moves forward-
iy to such an extent that before completion of
its stroke the material will be given a preliminary
compression and the pressure will then have in-
creased to'such an extent that resistance of the
springs will be overcome and the plunger will
move forwardly relative to the piston angd its
stem will be projected through the opening 41
and serve as a punch to force the center portion
of .the block of compressed material forwardly.
It will thus be seen that during operation of the

_apparatus, cores 54 of compressed material will

be forced forwardly and since each core remains
partially within the opening 55 of the block 56

from which it is forced and partially within the .

corresponding pocket of the block in advance
thereof, the cores, which are of greater density
than the blocks, will serve as dowel pins for con-
necting the blocks and forming a cylindrical body
571 of compressed material which is progressively
forced forwardly out of the compression cham-
ver. Thefact that the material moves forwardly
between the lining strips 16 which are urged in-
wardly by springs 20, causes-the united blocks and
the ~dowel pins or cores 54 to be highly com-
pressed.and form a very compact mass which is to
be cut. into briquettes of ‘desired length. The
piston 45-and the plunger. 28 operate in-such
timed relation to each -other that the piston
moves forwardly to force a block of material into
the compression chamber and then moves rear-
wardly to the position shown in Fig. 2, the plun-
ger 28 being held in-elevated position, above the
inlet 58, during this movement of the piston by
the cam 32, which then releases the cross bar 39
so that the spring 31 may force the plunger
downwardly to move another charge of material
into the -chamber 54 for forming another block
during the next forward movement of the piston.
The material is delivered from 'a: hopper 58
through a spout €0 having its lower end register-
ing ‘with the-inlet 58. : :

In order that the cylindrical body of com-
pressed material discharged from the machine
may be cut into briquettes of desired length, there

has been provided a saw 61 fixed to a shaft 62

whieh is rotatably mounted in the free end of
an arm orbar §3. Thisarm is rotatably mounted
about the shaft 64 of a motor 65 mounted at the
front end of the casing section 2 and a spring 66
yieldably holds the arm raised so that the saw
will be out of the way of the advancing mass of
compressed material. A belt 67 which is trained
about pulleys 68 and 69, transmits rotary motion
to the saw shaft to rotate the saw at high speed
and cause the compressed body to be cut into
briquettes as the arm is swung downwardly and
inwardly over the material. .

Each briquette consists of a number of blocks
which are held in end to end engagement by the
cores or dowel pins and since the material is
subjected to very high pressure as it moves for-
wardly through the machine, there will be no
danger of the blecks separating. The mass of
material forced forwardly under pressure and
ejected from the -outlet at the front of the ma-
chine, may be circular in cross section, rectangu-
lar, or of any other desired shape, but, in the
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‘whereby ‘adjustment of - the 'screws  places the

present illustration, the lining strips. are-so’ ar-
ranged that the material will 'be square in‘cross
section and the bnquettes will have flat “side
faces and resemble sticks-of ‘Wood. =“While it has

~been stated that the material used for forming
the briquettes may be saw dust, shavings, or the
like, it is to be understood that any material
customarily used for forming br1quettes may be
used with this briquetting machine:

Having thus Qescrlbed the invention, what is
claimed is: -

1. A briquetting machme comprising a casing
having a chamber therein provided with a rear
inlet and an outlet at its front end, means for
forming charges of material into blocks and forc-
ing the blocks forwardly through ‘the chamber,
means for punching portichs from the blocks and
projecting same forwardly to form openings in
the blocks and forwardly extending dowels en-
gaged in the openings of adjoining blecks and
holding the blecks in end to end engagement with
each other, lining strips in the chamber, springs
for urging the strips transversely of the blocks
and applying high pressure thereto to form the

blocks and dowels into an elongated mass of ¢

highly compressed material reinforced by. the
dowels, said mass being forced out of the cutlet
as the blocks are formed and forced forwardly,
and means for cutting sections from the mass of

material reinforced by the dpwels and forming ¢

briquettes of desired length,

2. A briguetting machine comprising a casing
having a chamber therein provided with a rear
inlet and an outlet at its front end, means for

compressing material in the chdamber and forming :

blocks moved forwardly through the chamber,

means for punching portions of compressed ma-

terial from the blocks and forcing same forwardly
into other hlocks to serve as dowels holding the
blocks in end to end engagement with each other,
strips extending longitudinally in said chamber
and having lugs passing through openings in walls
of the chamber to prevent longitudinal movement
of the strips, springs for bearing against said lugs
and urging the strips inwardly for applying pres-
sure to the blocks and forming an elongated mass
of highly compressed material, said mass being
forced forwardly and progressively ejected
through the outlet of the casing as the blocks are
formed, means for placing said springs under
predetermined tension, and means for cutting
sections from the ejected mass of material to
form briquettes of desired length. .

3. A briquetting machine comprising a casing

having a chamber therein provided with a rear
inlet and an outlet at ifs front end, means for
compressing material in the chamber and form-
ing blocks moved forwardly through the chamber,
means for punching portions of compressed ma-
terial under increased pressure from the blocks
and forcing same forwardly into adjoining blocks
to serve as dowels helding the klocks in end to

end engagement with each other, strips extend- .

ing longitudinally in said chamber and having

lugs passing through openings in walls of the -
chamber to prevent longitudinal movement of the

strips, springs for bearing against said lugs and
urging the strips inwardly for applying pressure
to the blocks and forming an elongated mass of
highly compressed material, said mass being
forced forwardly and progressively ejected
through the outlet of the casing as the blocks are
formed, abutments for outer ends of said springs,
screws threaded through walls of the casing with
their inner ends bearing against said abutments
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strips under predetermined pressure, and means -

for cutting sections from the ejected mass and
forming briquettes of predetermined length.

4, A’ briquetting machine comprlslng a casing
having & chamber provided with an outlet at its
front end, a head at:the rear end of the casing

‘having an upstanding feed neck provided with a
side inlet, a cylinder extending horizontally from

the~head in‘-alinement With.-the chamber, &
plunger slidable vertically in the neck for forc-
ing material into the chamber and forming a
compressed block in front of the cylinder, a stem
for said plunger extendlng upwardly out of the
neck and having a cross bar at its upper end, a
driven shaft rotatably mounted adjacent the
upper end of said neck, a cam carried by said
shaft having a radially extending finger for en-
gaging the cross bar and" 1nterm1ttently shifting
the plunger upwardly during rotation of the shaft,
a spring for urging the plunger downwardly when
the cam moves out of lifting engagement with
the cross bar, a drive shaft rotatably mounted,
a-cam carried by said drive shaft, means for
transmitting rotary motion from said drive shaft
to the driven shaft, a horizontal piston slidable .
longitudinally through the cylinder, a piston rod
actuated from the cam of the drive shaft, a flex-
ible connection between the piston rod and the
piston, for permitting continued forward move-
ment of the rod relative to the piston under
increased pressure after the piston hag moved a
block of material forwardly in the chamber, a
punch associated with said piston and having
movement with the piston rod for punching a
vortion. of a block forwardly and forming an
opening and a forwardly extending portion for
entering the opening of the adjoining block to
serve as a dowel connecting the blocks and rein- =
forcing the same, means for subjecting forwardly
moving blocks to transverse pressure and form-.
ing 5 mass of highly compressed material progres-
sively ejected from the chamber, and means for
cutting the ejected mass into sections constituting
briquettes of desired length. )

5. A briquetting machine comprising a casing
having a chamber provided with an outlet at its
front end, a head at the rear end of the casing
having an upstanding feed neck provided with a
side inlet, a cylinder extending horizontally from
the head in alinement with the chamber, a
plunger slidable vertically in the neck for forcing
material into the chamber and forming a com-
pressed block in front of the cylinder, a stem
for said plunger extending upwardly out of the
neck and having a cross bar at its upper end, a
driven shaft rotatably mounted adjacent the
upper end of said neck, a cam carried by said
shaft for engaging the cross bar and intermit-
tently shifting the plunger upwardly -during ro-
tation of the shaft, a spring for urging the
plunger downwardly when the cam moves out of
lifting engagement with the cross bar, a drive
shaft rotatably mounted, a cam carried by said
drive shaft, means for transmitting rotary motion
from the drive shaft to the driven shaft, a hori-

-zontal piston slidable longitudinally through the

cylinder, a punch slidable longitudinally in a
bore formed axially of the piston, a piston rod
actuated from the cam of the drive shaft and
having its front end pivoted to the punch, col-
lars carried by said piston rod, a cross head fit-
ting about the piston rod between the collars,
pins carried by the piston and extending rear-
wardly therefrom with their rear portions pass-
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inig through the cross head and formed with heads
for engaging the rear face of the cross head,
springs about the pins between the piston and
the cross head and providing a yielding connec-
tion between the cross head and the piston for
permitting forward movement of the punch rela~
tive to the piston by increased pressure after the
piston by increased pressure has moved a block
of material forwardly in the chamber, said punch
when moved forwardly relative to the piston serv-
ing to force material forwardly under increased

pressure from a block into an-opening formed
in another block and serve as a dowel for con-
necting and reinforcing: the blocks, means for
subjecting forwardly moving blocks to transverse
pressure and form of the blocks and dowels an
elongated mass of highly compressed material
reinforced by the dowels and moved forwardly
out of the chamber, and means for cutting por-
tions from the compressed massto form briquettes

10 of desired length.

GEORGE C. SAPP.



