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UNITED STATES PATENT OFFICE. 
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Be it known that I, EMIL FERNHOLTZ, a 
citizen of the United States, residing at Los 
Angeles, in the county of Los Angeles and 
State of California, have invented a new 
and useful Briquet-Machine, of which the 
following is a specification. 

It is one of the objects of this invention to 
provide a briquet machine of few and simple 
parts, by means of which loose, non-plastic 
material, as coal, peat, lamp-black, Saw 
dust, and various other forms of carbona 
ceous and vegetable materia may be formed 
by a continuous and uninterrupted process, 
into compact condition in suitable shapes 
and sizes for use as fuel in stoves, fire 
places and furnaces, and for general pur 
poses. 
I regard this invention as pioneer in that 

lace in a passage. 
way that is continuously open to the end 
the compression takes 
of the machine at the discharge-end, and 
such compression is effected by the applica 
tion of tremendous force concentrated from 
ponderous fly-wheel means upon a Small 
cross-sectional area of the material to be 
compressed, through a high-speed horizon 
tall hammer of great ponderosity terminat 
ing in a single centrally-arranged plunger 
or ram that reciprocates in such passage 
way to strike rapid and tremendous blows 
upon successive charges of uncompressed 
material which are thereby driven against 
previously-compressed charges of material, 
the passage-way being of such form as to 
frictionally resist the movement there 
through of the material after it has been 
compressed, but to allow the compressed 
material to be driven onward at each stroke; 
the principle being that the tremendous 
power applied is transformed into high 
heat under great pressure in the material 
being compressed, thereby producing a 
physical change in such material. 
The invention includes the machine and 

its combinations and parts as will more 
fully appear from the subjoined detailed 
description. 
The invention may be embodied in va 

rious forms, and I do not limit the same to 
any specific form, but shall illustrate the 
same herein in the form at present deemed 
most desirable. 
The bore of the open-ended matrix, or 

mold in which the compression takes place, is preferably tapering throughout a por. 
tion of its way, but may be straight through 
out in some forms of machine embodying 
parts of my invention. . 
The accompanying drawings illustrate the 

invention. 
Figure 1 is a perspective view of a briquet 

machine embodying my invention in one of 
its forms. IFig. 2 is a fragmental longi 
tudinal mid-section of the same. Fig. 3 is 
a plan omitting the feed-hopper. Fig. 4 
is a fragmental plan section online a', f 
2. Fig. 5 is a detached side view of the 
mold and feed-box with a fragment of the 
plunger in place. Fig. 6 is a cross-section 
E. line a'-e", Figs. 5 and. 7, showing also 

8. 

plan of the bottom half of the mold, de 
tached. Fig. 8 is a projection of the right 
end of Fig. 7, showing an elevation of the 
end of the mold that fits the feed-box. Fig. 
9 is a perspective of the bottom of the mi. 
together with box. Fig. 10 is an elevation 
of the mold head or feed box. 

1 is a base composed of two sections, 
and 3, and secured together by means of 
bolts 4 and nuts 5. The forward, upper 
ends of Said sections 2 and 3 are recessed, 
as seen at 6, the recess terminating at the 
forward end in a shoulder 7. Fitting into 
said recess 6 is a mold 8 whose forward end 
is shouldered as seen at 9, the mold proper 
extending forwardly of said shoulder for 
a portion of its length, as seen at 10. The 
shoulder 9 engages and bears against the 
shoulder 7 of the casting or sections 2 and 
3, and takes up whatever force there may be 
from the opposite end of the mold. The 
other portion 11 of the mold fits into a re 
cess 12 provided in the cap 13, which capse 
cures the two halves of the mold together. 
This cap is held in place by stud bolts 14 
extending through the cap and into the base 
of the machine. The mold has a bore 15 
which in the form shown, is gradually con 
vergent toward the discharge end thereof 
throughout an intermediate portion of its 
length; the degree of convergence being de 
termined and calculated by the amount of 
compression desired. The head or feedbox 
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of the mold comprises a U-shaped member 
16 having rectangular extensions 17 ar 
ranged to accommodate and support a hopper 
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18 in any desirable manner. The U-shaped employing but one plunger, the greatest 
member 16 has a space 20 whose bottom is force of reciprocation is directly centralized 

in a line continuous 
with the bore 15 of the lower portion 8 of 
the mold. Into this space, the hopper dis 
charges the material that is to be com 
pressed into briquets, while through the 
opening 21 the plunger 22 operates moving 
into and out of the intake end of the bore 
of the mold to compress thereinto the ma 
terial discharged from the hopper 18 into 
the space 20. The sectional halves 8 and 11 
of the mold-are provided with rearwardly 
extending gradually-increasing ports or air 
ducts 23 which communicate with the in 
terior of the mold, extend rearwardly with 
respect to the direction of movement of the 
material within the mold during the period 
of compression, and open into outlet chan 
nels a that lead to the open air. These ducts 
or ports are provided primarily to allow 
the excessive compressed air to escape from 
the body of the briquets as the compression 
proceeds. By reason of the rearward slant 
shown, the tendency of the progressing.com 
pressed material is to keep clear the inlets 
to said opening. The stroke of the plun 
ger is preferably short, and travels oyer a 
space equal, or approximately equal, to 
double the length of the space 20 formed in 
the head 16 of the mold. Upon the forward 
stroke of the plunger 22, the material de 
scending from the hopper into the s: 20 
is compressed and forced into the bore of 
the mold, and after a compact mass has been 
formed throughout such bore, the friction 
between such mass and the walls of the bore 
causes such resistance at the intake end that 
a high compression of the mass at such end 
takes place, and as the work progresses, the 
density of the mass becomes greater as it 
advances toward final discharge from fric 
tional contact. The degree of such compres 
sion will depend upon the length and form 
of the bore. It is heightened by the choke 
bore construction shown, without making 
the bore of inordinate length. 
The power applying apparatus may be of 

any suitable construction: by making the 
same ponderous and powerful and operating 
it at high speed, each charge will be sub 
jected to a forceful blow, as it is rammed 
into the mold, thus condensing the same at 
the outset before the impulse is expended in 
moving forward the previous charges. The 
cross-head 24 therefore is constructed of a 
massive solid block of metal and constitutes 
a horizontal hammer of great ponderosity 
provided forwardly and substantially cen 
trally thereof with a socket 22 to receive 
the plunger or ram 22 which is held therein 
by a bolt or set-screw 25, so that the same 
may be replaced by a new one when neces 
sary. By constructing the compression 
means of massive heavy solid material, and 

in the plunger; consequently thoroughly and 
intimately uniting the carbonaceous par 
ticles used in manufacture of briquets, etc. 
Said block or cross-head 24 is provided with 
longitudinal lateral grooves 24. 
26 are guide rods secured by upright ribs 

2’, 3’ of the base and extending across cut 
away portions 26 of the casting or base 1, 
and arranged to engage the grooves 24 pro 
vided in the cross-head 24, whereby the 
cross-head is guided in its reciprocatory 
movement, and its level as well as that of 
ing the upper portions of the two halves of 
the base as shown at 26' room for the pon 
derous cross head 24 to move on the guide 
rods 26 is provided. The pitman 29 is piv 
otally secured in said cross-head at one end 
and to the crank shaft 30 at the other end. 

on shaft 33 mesh and impart motion to said 
large gears 31 by the drive pulley 34 con 
nected with any source of power. 

momentum of the driving pinions 82. 
charges will rapidly proceed until the first 
amount of material forced into the bore is 
ejected at the extremity of the bore by rea 
son of the continued operation of the feed 
is imperforate for a distance to contain one 
or more of the compressed charges and these 
form a closure for the intake end of the bore 
so that each return stroke of the plunger 
tends to produce a vacuum in the imper 
forate intake end of the bore and pressure 
of the atmospheric air will force material 
from the hopper to fill the vacated space as 
soon as the end of the plunger escapes from 
the bore. The compression of the material 
pression of the atmospheric air contained in 
the charges and it is necessary that the 
briquets be forcibly held in shape a suffi 

strain on the charges to be relieved by the 
escape of such air. To prevent the vents 
along the bore from being clogged, the same 
are widened and directed rearwardly and 
outwardly as shown. 
In practical operation the pressure of the 

plunger on the material being compressed 
is so great that the rear end of each com 
pressed charge becomes polished or hard 
ened to such an extent that the succeeding 
charge will not strongly adhere thereto, an 
transverse planes of cleavage, and will read 
one charge and forming a solid homogeneous 
and hard body. 

the plunger steadily maintained. By recess: 

35 are fly-wheels provided to increase the 
The operation of forming condensed. 

and plunger. The intake end 27 of the mold 

in the manner described causes a high com 

consequently the product is formed with 
ily separate into briquets, each containing. 
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The bore is preferably of uniform diam 
eter throughout the imperforate intake por 
tion 27, and of diminishing diameter 
throughout the greater part of the perforate 
portion 28, as indicated between the lines 
a, b, in Fig. 7, and from the line b the outlet 
is of uniform, diameter. The end of the 
plunger 22 is of uniform diameter with the 
intake portion 27 and snugly fits the same, 
as indicated in Fig. 4. The opening 21 in 
the head or feedbox of the mold corresponds 
in cross-section to the plunger and the in 
take end of the bore, and the plunger is 
reciprocated through said opening and into 
the uniform portion of the bore, the length 
of stroke being sufficient to carry the end of 
the plunger into the intake portion of the 
bore a considerable-distance and out into 
the opening of the feed-box sufficiently far 
to allow the required charge to fill the space 
between the plunger and the preceding com 
pressed charge. In practical operation the 
movement of the charges through the bore 

25 
toward the discharge end, tends to keep the 
inner ends of the openings 23 free, thus al 
lowing the compressed air and expressed 
water to find egress at such openings. An 
particles that may enter such openings will 
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pass on without clogging the mold on ac 
count of the flaring shape of said openings. 
I have used the machine herein described 

for making briquets of various materials 
among which may be mentioned peat coal 
and lamp-black, some of which material con 
tained as high as thirty per cent. of water 
when fed to the machine. It is deemed ad 
visable to feed the material in as dry a con 
dition as may be convenient. 

It is found in actual practice that the power when thus applied is effective to pro 
duce from lignite, lamp-black or peat a 
briquet resembling bituminous coal in hard 
ness, density and color. The briquets thus 
made from dark-brown lignite pressed with 
out a binder and with about 17% moisture, 
are black in color and have a thermal value 
equal to the best bituminous coal. The 
briquets come out of the mold in a hot con 
dition, and a considerable portion of the 
moisture quickly evaporates. The briquets 
thus made are polished and externally free 
from grime or dirt and burn with about the 
same amount of smoke as wood. 
What I claim is: 

: 1. A briquet machine comprising a base 
composed two parts divided on a vertical 
longitudinal line, there being a mold-recess 
in the forward upper part of the base, the 
same extending across said line and there 
being cut-away portions behind the mold 
recess; a mold in the mold-recess, said mold 
being separable on a horizontal longitudi 
nal line; guide-rods extending across the 
cut-away portions of the base; a cross-head 
mounted upon the guide-rods, and a plun 

ger carried by the cross-head and operating 
in the mold. 

2. A briquet machine comprising a base 
composed of halves whose upper portions 
are recessed for a part of their length and 
means for securing said halves together, a 
mold fitting the recess in said base and com 
posed of sections separable longitudinally 
and from said base, said mold being pro 
vided with a bore tapering toward the dis 
charge end of the same and having lateral 
vents which extend rearwardly at a gradu 
ally increasing depth with respect to the 
forward movement of the compressed 
charge, one section of said mold having 
formed integral therewith a feed-box com 
municating with the bore of said mold and 
forming a U-shaped support having rectan 
gular extensions, a hopper mounted on said 
extensions and communicating with said 
feedbox, a plunger arranged to operate in 
the bore, geared means for operating said 
plunger, and a cap for removably securing 
said mold in said base. 

3. A briquet machine comprising a base 
composed of two sections joined together 
and provided in the upper portion thereof 
with a recess, a mold having shoulders and 
consisting of two sections fitting said recess, 
said mold having a bore tapering gradually 
toward the forward extremity of the same, 
one section of said mold having provided 
forwardly thereof a U-shaped feed-box ter 
minating in rectangular extensions, a hop 
per carried by said extensions and com municating with said feed-box, a cap re 
cessed interiorly and arranged to engage the 
shoulders of said mold, means for securing 
said cap to said base, a plunger operating 
in the bore of said mold, means for operat 
ing said plunger comprising a solid cross 
head having a socket, said plunger engaging 
said socket, means for securing said plunger 
in said socket, a pitman connected at one 
end with said cross-head and at the other 
end with a crank shaft, means for maintain 
ing the level of said cross-head, and means 
for imparting motion to said crank shaft. 

4. A briquet machine comprising a base 
composed of two sections joined together 
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and provided in the upper portion, thereof 
with a recess, a mold having shoulders and 
consisting of two sections fitting said recess, 
said mold having a bore tapering gradually 
toward the forward extremity of the same, 
one section of said mold having provided 
forwardly thereof a U-shaped feed-box ter 
minating in rectangular extensions, a hopper 
carried by said extensions and communicat 
ing with said feed-box, a cap recessed inte 
riorly and arranged to engage the shoulders 
of said mold, means for securing said cap to 
said base, a plunger operating in the bore of 
said mold, means for operating said plunger 
comprising a slotted cross-head, guides se 
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cured in said base and fitting said slots in 
said cross-head, the forward end of said 
cross-head being provided with a socket, said 
plunger being arranged to fit said socket, 
and means for securing said plunger therein, 
a crank shaft, connections between said 
crank shaft and said cross-head, and geared 
means for operating said crank shaft. . 

5. A briquet machine comprising a base 
formed in two parts separable on a vertical 
longitudinal line and having a mold-recess. 
in the upper forward part and having cut 
away portions behind the recess, guide-rods 
extending across, the cut-away portions; a 
mold in the mold-recess, said mold being separable on a horizontai longitudinal line 
and having a bore tapering toward the dis 
charge end and provided with laterally-re 
ceding gradually-deepening vents, along the 
line of separation, the lower half of said 
mold having an integral feed-box communi 
cating with the bore of the mold and form 
ing a support, a hopper on said support and 
discharging into the feed-box, a cross-head 
upon said guide-rods, and a plunger carried 
by the cross-head and a. 

6. A briquet machine comprising a base 
formed in two parts separable on a vertical 

operating in the mold. 

952,960 

longitudinal line and having a mold-recess 
in its upper forward part and having cut 
away portions behind the recess; a mold in 
the mold-recess, said mold being separable 

30 

on a horizontal longitudinal line and having 
vents along the line of separation, and sai 
mold being provided with an offset, there 
being a corresponding offset in the mold-re 
scess, the offset of the mold engaging the off 
set of the recess to hold the mold in place, 
and said mold being provided with a bore 
extending centrally therethrough and taper 
ing toward the discharge end; a feedbox. 
formed integral with the lower half of the 
mold, and communicating with the bore and forming a support; a hopper on the support 
and discharging into the feed-box; guide 
rods extending across the cut-away portions 
of the base, a cross-head mounted to slide 
upon the guide-rods, and a plunger carried 
by the cross-head and operating in the mold. 
In testimony whereof, I have hereunto set 

my hand at Los Angeles California this 21st 
day of December 1906. 

In presence of 
JAMEs R. TownsEND, 
TILLIE E. ADAM. 
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EMIL FERNHOLTZ. 


