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METHOD AND APPARATUS FOR FORMING 
BRIQUETTEs 

Samuel K. Wellman, Cleveland Heights, Ohio, as 
signor to The S. K. Wellman Company, Cleve 
land, Ohio, a corporation of Ohio 
Application April 1, 1947, Serial No. 738,677 

w 10 Claims. 

The invention relates to the briqueting of loose 
materials and particularly of finely divided gran 
ular materials. 
In the production of briquets of certain types, 

such for example, as metallic or partly metallic 
facings for bearings, clutches and brakes, it is 
important that the density of each briquet be 
highly uniform throughout planes parallel to 
the Surface of the facing and also that the den 
sities of briquets having related uses, as in the 
case of a multiple segment clutch or brake disk, 
should be uniform throughout the lot. Prior to 
the present invention the production of such 
briquets involved much hand work in charging 
weighed portions of the loose material into the 
briqueting die or mold and spreading it uni 
formly in the die cavity preparatory to com 
pression. The method and apparatus disclosed 
in United States Patent No. 2,240,971 repre 
sents the best practice available prior to the 
present invention. - 

It is an object of the invention to provide an 
improved method of charging briqueting dies 
capable of producing briquets of highly uniform 
density and suscaptible of being carried out by . 
automatic apparatus of high production capacity. 
Another object of the invention is to provide 

improved automatic briqueting apparatus for the 
practice of the novel method. 
More specifically with respect to the apparatus, 

it is a further object of the invention to provide 
automatic briqueting apparatus having press 
mechanism and coacting die mechanism which, 
together with control devices peculiar to it, is 
renaowable as a unit from the press, so that the 
apparatus can readily be converted, by inter 
change of dies, to produce briquets of many dif 
ferent sizes and shapes. 
The invention has for another object the pro 

vision of automatic briqueting apparatus capable 
of Operating at high speed to produce briquets 
of highly uniform character. 
With the last stated object in view, the in 

vention has the further object of providing hy 
draulic press apparatus which is capable both 
of developing high unit pressures and of high 
Speed operation. 

Still another object of the invention is the 
provision of a method of control for high speed 
high pressure hydraulic press mechanism capable 
of accurately regulating the maximum unit pres 
Sure developed by the press. 
Other objects of the invention more or less 

incidental or ancillary to those stated above will 
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2 
become apparent as the further description pro 
ceeds. 

For the attainment of the stated objects the 
invention consists in certain method steps and 
apparatus which will be pointed out and ex 
plained in connection with a preferred form 
of apparatus shown in the accompanying draw 
ings and finally defined in the claims. 
In the drawings, 
Figs. 1 and 2 are side and front elevations, 

respectively, of a press and die mechanism con 
Structed in accordance with the invention, a 
portion of the press frame heing broken away 
in the case of Fig. 1 to better disclose the die 
mechanism. 

Fig. 3 is a view on an enlarged scale partly in 
plan and partly in section of the cylinder block 
of the stripper press and of the die mechanism 
together with some associated parts, the top 
plane of the view being indicated by the line 
3-3 on Figs. 2 and 5. 

Fig. 4 is a view on an enlarged scale partly in 
rear elevation and partly in vertical section of 
the die mechanism and some associated parts. 

Fig. 5 is an enlarged vertical section of the 
Stripper press and the die mechanism, the sec 
tion being taken on the line 5-5 of Fig. 1 and 
Fig. 4. 

Fig. 6 is a fragmentary section on the line 6-6 
in Fig. 5. 

Figs. 7 to 12, inclusive, are fragmentary sec-. 
tional views of main parts of the die and charg 
ing mechanism illustrating sequential movements 
of the mechanism in its operation. 

Fig. 13 is a perspective view of the die mech 
anism with some of the associated cavity-charg 
ing devices. 

Fig. 14 is a view partly in side elevation and 
partly in Section of an hydraulic surge tank em 
ployed in connection with the main press of the 
apparatus, a portion of the structure being 
broken away to permit larger scale illustration. 

Fig. 15 is a side elevation, partly in section, of 
press regulating mechanism employed. 

Fig. 16 is a diagram showing the main and 
stripper hydraulic presses and the die mechanism 
together with the associated pressure and con 
trol devices employed in the operation of the 
apparatus. 

Fig. 17 is an electrical wiring diagram suitable 
for the control devices of the apparatus. 

Fig. 18 is a plan view of an alternative form 
of die and charging grid. 

Fig. 19 is a vertical section on the line 9-9 
of Fig. 18. 
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Fig. 20 is an anarged fragmentary plane view 
showing a portion of the grid structure of Figs. 
8 and 19. 
Fig. 21 is a section on the line 2-2 of Fig. 

20. 
Fig. 22 is a vertical section on the line 22-22 

in Fig. 18. 
Referring in detail to the construction illus 

trated and at the outset particularly to Figs. 
1-5 and 13, the numeral i? designates generally 
hydraulic press mechanism. fitted with die mech 
anism designated generally by the numeral 2 
and die charging devices generally, designated 
by numeral 3 (Figs. 1, 2). 

Press mechanism . 
The press mechanism has a frame structure 4. 

with a base block 5 supporting a fixed ram 6 
which cooperates with the movable cylinder , 
the ram and cylinder constituting the main press 

4. 
plate 28 by removal of screw plugs, 28a that are 
provided to exclude dirt. Adjacent each corner 
of the die body is a gauge rod 36 adjustably 
threaded to base 24 and slidably engaging a hole 
28b in the die body. The gauge rods 36 have 
their topS adjusted to the Same heights as the 
die plunger 30 and the depth of holes 28b thus 

O 

15 

20 

of the mechanism. The ram 6 is formed with 
a central passage to which is connected a liquid 
supply and exhaust pipe 8. Cylinder car 
ries on its top a platen block a. 
The fixed head of the press comprises a plate 
9 to which is secured a cylinder block 29 which 

is bored out to form four cylinders 20a closed by 
head plate 2 and accommodating the four pis 
tons 22 with stub piston rods 22a which extend 
downward through the head plate 2 (Fig. 5). 
Pressure liquid is supplied and exhausted through 
conduit 23 which is suitably connected to the 
four cylinder chambers. As will later appear the 
four-cylinder head press performs the function 
of stripping briquets from the forming die. 

Die mechanism. 

The die mechanism 2 comprises a base plate 
24 which rests upon the platen 7a of the main 
press. A built-up die body structure generally 
designated by numeral 25 is yieldingly supported 
from base 24 by four coil springs 26, 26 (Figs. 4, 
5). The body structure 25 comprises a main 
plate 27 and a plate 28 secured on top thereof. 
Plate 28 is interrupted to receive a removable 
or interchangeable plate 29 which is recessed or 
apertured to form the side wall 29a, of the die 
cavity. It will be, appreciated that the die body 
structure thus constructed may be adapted to 
produce a variety of briquet shapes by simply 
changing the single insert 29. The bottom Wall 
of the die cavity is formed by plunger 30 which 
is fixedly secured on a block 3 which in turn 
is similarly secured to base 24. 
The yielding support of the structure 25 pro 

vides for a telescoping movement between the die 
body and the plunger bottom wall 30. Such tele 
scoping movement is guided by a pair of heavy 
upright rods 32, 32 carried by the base and slid 
ably engaged by bushed apertures of the body 
structure 25. Upward movement of the body 
25 relative to base 24 is determined by limit stops 
in the form of four bolts 33 each adjacent one 
corner of the die structure. Each bolt 33 is 
threaded into base 24 and has its head engag 
ing a counter-sink in plate 27, the head having 
a square section to engage a similarly shaped hole 
in the hub of a sprocket wheel 34. A sprocket 
chair, 35 passes over the four Sprocket wheels 
34 and serves to simultaneously turn all of the 
bolts 33 to equally adjust the limit stops. An 
operating knob 34a, is provided to engage any 
one of the Sprocket wheels or its bolt 33 to facili 
tate such adjustment, access to the said wheels 
and bolts being afforder through apertures 

25 

always indicate the depth of the die cavity. 
Gauge rods 36 also serve as guides in the initial 
adjustment of limit bolts 33. Downward move 
ment of the die body 25 in relation to base 24 
is limited by a series of blocks 37 carried by 
the base. 
The top wall of the die cavity is formed by 

block 38 which is rigidly secured to plate 39 which 
in turn is bolted to the cylinder plate 2. Block 
38 is somewhat larger in horizontal section than 
the die cavity. Thus there is obviated a con 
siderable amount of accurate machine work on 
part 38 that would be necessary in accordance 
with the usual practice of forming both top and 
bottom walls of the die to telescope with nicefits 
in the die cavity, and of accurately aligning the 
telescoping parts. With the present construction . 
it is only necessary that the bottom of block 38 

; and the top of the die body have cooperating flat 
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and parallel surfaces. Apertured bracket arms 
40 carried by block 38 (Fig. 4) slidably engage 
the rods or posts 32 and the latter thus serve to 
maintain alignment of parts 24, 25 and 38 of the 
die nechanism. 

In vertical alignment with the piston rods 22a. 
of the stripping press are four thrust rods 4 
which are carried by die body structure 25 and 
serve to transmit downward movement of the 
pistons 22 to the structure 25. 

Die-Charging depices 

The die charging devices 3 comprise a grid 
structure generally designated by 42 which is 
slidably mounted on the top surface of die bcdy 
25. The grid comprises a rectangular frame hav 
ing side bars 43, a front transverse bar 44 and a 
similar rear transverse bar 43 (Figs. 5, 6 and 13). 
The Side bars 43 are dried and slotted to re 
ceive light coil Springs 45 and the ends of Smooth 
ly polished blades, 46, the springs serving to press 
the ends of the blades yieldingly downward in 
relation to the rectangular frame. The resultant 
upward thrust on the frame is resisted by guide 
rails 47 having flanges 47a which overlie the tops 
Of the frame bars 43. A compressed-air recip 
rocating motor 48 is provided to reciprocate the 
grid structure, said motor being mounted on a 
bracket. 49 carried by the body of the die and 
the piston rod 48a of the motor being suitably 
connected to the rear bar 43' of the grid. 
The finely divided material to be brigueted is 

supplied from a large hopper 50 carried on the 
superstructure of the press and having its hop 
per bottom connected with a downwardly in 
clined chute 50a, which in turn delivers, with au 
tomatic regulation, into the open upper end of 
a second inclined chute 5 which is supported 
from chute 50a by chain 52. The lower end of 
chute 5 is pivotally connected at 53 to a rec 
tangular discharge frame 54 which is screwed to 
guide rails 47 and has its lower side arranged 
to just clear the upper edges of the grid blades 
46. The chutes 50a and 5i are provided with 
electrically energized vibrators conventionally 
shown at 55 and 56, respectively. With rheo 
stat control for the vibrators the intensity of the 
Vibration applied to the chutes can be varied at 
Wi. 
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It will be seen that 
42 divide the latter into a series of cells which 
can be filled from the supply chute 5 when the 
grid is moved beneath the discharge frame 54 
and that by forward movement of the grid thus 
charged with finely divided material that mate 
rial can be transferred to the die cavity. The 
peculiar manner in which this is accomplished 
and the significance of the cellular structure of 
the charging grid will be pointed out in con 
nection with the operation of the apparatus in 
the later description. 

Fluid pressure supply and control devices 
Suitable hydraulic pressure supply and control 

devices are provided for the main and stripping 
presses as shown diagrammatically in Fig. 16. 
The supply conduit f8 of the main press leads 
to a reciprocating piston contant delivery pump 
57 driven by electric motor Mf, the suction inlet 
of this pump is connected by conduit 58 with an 
upright cylindrical surge tank 59 (also shown 
in Fig. 14). This tank is fitted with a hollow 
float 60 which substantially covers the liquid 
surface in the tank 59 but has sufficient clear 
ance so that oil will rise around it and permit it 
to function as a float. The tank is provided with 
a gauge glass 6 to indicate the liquid level in 
the tank and the top of the tank is connected 
to a compressed air supply.conduit 62 controlled 
by a valve actuated by solenoid C. 
Pump 5 is bypassed by conduit 63 controlled 

by hydraulic valve 64 which is opened and closed 
by a compressed air motor 65 which, in turn, is 
controlled by, air valves actuated by solenoids Al 
and A2. Pump 5 is also bypassed by conduit 
66 which is controlled by valve 67 actuated by 
air valves controlled by solenoids B and B2. 
Conduit 66 also is fitted with an adjustable 
spring-pressed relief valve 68 adapted to permit 
flow from the main press to surge tank. 59. An 
other bypassing conduit 69 is fitted with relief 
valve 70 simply as a safety measure. Finally 
pump 57 is bypassed by a conduit 7 fitted with 
a check valve 72 permitting flow from the surge 
tank 59 to the main press cylinder. To limit 

the blades 46 of the grid 
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the working pressure of the main press cylinder a 
control device generally, designated by 73 is pro 
vided. This device, which is also shown in Fig. 
15, comprises a cylinder 74 fitted with an ex 
ceedingly slender plunger T5 which may be vari 
ably loaded with weights 76 which determine the 
pressure at which plunger 75 and weights 76 will 
rise and cause actuation of a controlling Spring 
biased limit switch (LS6). 
The stripping press has its cylinder 20 supplied 

through conduit 23 by a relative low pressure 
pump TT driven by electric motor M2. The in 
take of the pump 77 is connected by conduit 78 
with surge tank 19. Pump TT may be bypassed 
by conduit.80 which is controlled by valve 8 
Which in turn is controlled by air valves actu 
ated by solenoids D and D2. The air motor 48 
which actuates the charging grid of the die is 
controlled by a biased air valve actuated by sole 
noid E. , 

The various solenoids which have been re 
ferred to are controlled by a number of limit 
switches LS, LS2, LS3, LS4, and LS5 carried by 
the die mechanism, as shown in Figs. 13 and 16, 
and LS6 which is associated with the preSSure 
control device T3. Switch LS is supported on 
die base 24 and switches LS2, LS3, LS4 and LS5 
are supported on die body 25 (Figs..5 and 13). 
The five limit switches mounted on the die mech 

60 

65 

70 

75 

the electrical diagram of Fig. 17. 

anism (Fig. 13) are wired to a common coupling 
plug 82 which facilitates changing of dies. In 
fact a die can be removed from the press with 
Out disturbing the timing adjustments of the 
controls. In Fig. 16 the dashed lines are intended 
only to indicate the solenoid devices with which 
the respective limit switches are cooperatively 
related. The main features of a suitable electric 
wiring system for the apparatus are shown in 

From the 
foregoing description it is believed that this dia 
gram will be clear without detailed description. 
It may be noted, however, that single letters A, 
B, C, etc., refer to solenoids (in accordance with 
Fig. 16), the letters CR, followed by a numeral 
refer to control relays, and the letters LS foll 
lowed by a numeral refer to the limit switches 
already mentioned. Other switches shown in 
the diagram are manually operated. By throw 
ing the selector switch to “Manual' various 
movements (indicated by legends in Fig. 17) of 
the apparatus can be carried out under manual 
Control by selecting suitable switches. 

Operation 
In the operation of the apparatus, with the 

charging hopper 50 suitably, supplied with the 
loose material to be compacted, the mechanism 
is started by moving the selector switch (Fig. 17) 
from the 'Off' to the "Auto' position. Assum 
ing that the apparatus has been stopped in its 
prior operation with the charging grid in its fully 
retracted position (Fig. 5), the die cavity will 
have been charged as indicated in Fig. 7. Also 
the limit Switch LS5 will have been actuated at 
the end of the grid retraction so that at the out 
set of the operation the hydraulic valves 64 and 
67 will be closed through the operation of sole 
noids A and B and compressed air, preferably 
at about 100 pounds per square inch pressure, 
will have been admitted into the top of the tank 
59 by the energizing of solenoid C. 
The effect of these valve actuations is to cause 

the Supplying of pressure liquid to the main 
5 press cylinder from tank 59 simultaneously 
through conduit 58 by pump. 57 and through by 
pass conduit 7 by the air pressure. The air 
pressure acts to supply a large volume of liquid 
through the bypass 7 to effect a relatively rapid 
traverse of the main press cylinder until the 
pressure in Said cylinder rises to that of the com 
preSSed air source, whereupon the check valve 
2 closes and the remaining movement of the 
main press cylinder is effected by high pres 
Sure, supplied by pump 57. The upward move 
ment of the main press cylinder lifts the entire 
die mechanism until the top surface of the die 
body engages the bottom surface of the station 
ary die block 38. This arrests the upward move 
ment of the die body 25 whereupon its support 
ing Springs 26 are compressed and the plunger 
30 is moved upward in the die cavity to com 
press the charge W shown in Fig. 7 and form the 
briquet W as shown in Fig. 8. 
During the compression of the charge the pres 

Sure applied to it gradually increases and when 
it reaches a predetermined desired intensity, say 
22,000 pounds per square inch, the weighted 
plunger of the control device 73 rises and per 
mits actuation of biased limit switch LS6 with 
the result that hydraulic valve 67 is opened and 
the pressure in the main cylinder lovered to a 
suitable point determined by the adjustment of 
relief valve 68. Preferably this valve is adjusted 
to maintain a pressure of not less than 1000 



7 
pounds per square inch. The actuation of limit 
switch LS6 also energizes solenoid D to close 
hydraulic valve 8 and apply pressure to the strip 
ping cylinders. This causes lowering of pistons 
22 which, acting through thrust. rods 4, force 
the die body 25 downward against the tension of 
springs 26 to strip the briquet from the die cavity 
as shown in Fig. 9. The downward stripping 
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beneath the discharge frame 54. At the same 
time the working conditions at the point of dis 
charge to the grid must be kept uniform in order 
that the loose material shall have a substantially. 
uniform density from moment to moment and 
from hour to hour. This condition is attained 
by maintaining a substantially uniform head on 
the lower feed chute 5 and by the further fact 

movement of the die body 25 actuates limit 
switch LS which energizes solenoid A2 to open 
hydraulic valve 64 and completely release the 
pressure in the main press, allowing its cylinder, 
and the die body thereon, to fall. At or about 
the time this lowering of the die body reaches 
the stage shown in Fig. 10, limit switch LS4 is 
actuated (by engagement of its arm with sta 
tionary dog supported by blocks 38, 40) to ener 
gize solenoid E and cause air motor 48 to move 
the charging grid forward. The first part of this 
grid movement starts ejection of the briquet by 
the forward blade 46 and as the grid movement 
continues the loaded cells thereof are brought. 
directly above the top of plunger 30 so that the 
material above said plunger is supported on the 
top surface of the plunger. Flg. 11 shows the 
position of the parts at the completion of the 
forward movement of the grid and the down 
ward movement of the die body. Near the end 
of the forward movement of the grid it engages 
and actuates limit switch LS3 which energizes 
solenoid D2 to open hydraulic valve 8 and re 
lease the pressure in the cylinders of the strip 
ping press thus permitting the tension of springs 
26 to raise the die body 25 from the position in 
dicated in Fig. 11 to its fully raised position in 
dicated in Fig. 12.. This upward movement of 

() 
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20 

25 
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that the inclination of the chute is such that 
flow of material is attained only by vibration of 
the chute structure, thus making possible a nice 
control of the flow by controlling the intensity of 
the vibration. - . 
The design of the cellular structure of the grid 

is also important in meeting the conditions re 
ferred to. An important factor is the width of 
the individual cell in the direction of the grid 
movement. The width must be large enough so 
that the cell will fill freely and quickly without 
bridging under the relatively low effective sup 
ply head which has been referred to. At the 
same time the stated width of the cell is to be 
kept Small enough so that in the relatively rapid 
movement of the grid in the die-charging opera 
tion the mass of the material in the individual 
cells will not be great enough to cause material 
to be thrown from the cells or to cause localized 
compacting of the material by inertia effect. 
The width of cell which is most suitable may 
vary Somewhat with the character of the ma 
terial to be briqueted, but generally speaking it 
has been found satisfactory to make the stated 
width of the cell approximately equal to its depth. 
The depth, in turn, will depend upon the thick 
ness of the briquet. to be produced and the in 
tensity of the compacting pressure. In the pro 

the die body carries the charging grid upward 
with it and the grid blades 46 are lifted out of 
the uncompacted material supported on the top 
of plunger, 30. In this way the uncompacted 
charge material is introduced into the die cavity 
as shown in Fig. 12 while the material is at all 
times supported by the plunger 30. Thus there 
is no falling of the charge into the cavity and 
substantially no rearrangement of different por 
tions of the charged mass. In other words, the 
density of the charge throughout the die cavity 
is uniform. Also, with uniform operating con 
ditions maintained, the densities of successive 
charges is also maintained equal. 
At the end of the upward movement of the 

mold body it actuates limit switch. LS2, which 
deenergizes solenoid E and causes the air motor 
48 to retract the charging grid and cause its 
strike-off blades 46 at the front end of the grill 
to remove excess material and leave the die cavity 
evenly filled to the top. As the charging grid 
reaches its fully retracted position it again ac 
tuates limit switch LS5, thus starting a repeti 
tion of the cycle which has been described. 
The operation of the apparatus which has been described is carried out at relatively high speed, 

it being possible to produce up to 750 briquets 
per hour, and such high working speed has in 
portant significance with respect to the design 
of the apparatus. The high speed possibilities 
of the type of electrical controls employed is 
known by those familiar with such devices; but 
the attainment of speed such as that noted in 
volves additional considerations of importance. 
. The design of the charging apparatus is of 
primary importance in this connection. The Sup 

40 

duction of friction facing briquets such as were 
referred to at the outset a typical material is of 
the following composition: 

Percent 
Cu ------------------------------------- 70.9 
Fb -------------------------------------- 10.9 
Sn -------------------------------------- 6.3 
Graphite -------------------------------- 7.4 
Air-blown silica-------------------------- 4.5 

50 

In the compacting of such material under a 
pressure of 22,000 pounds per square inch, with 
the loose material supplied to the charging grid 
under the conditions above described, it is found 
that the compacting ratio is about 3 to 1, that is, 
the depth of the die cavity should be approxi 

55 

O 

65 

70 

ply of loose material to the charging grid must 
be free and effective at all times in order to in 
sure prompt filling of the grid cells as they move 75 

briquet. 

mately three times the thickness of the briquet 
produced. Thus, for such material and such 
working pressures, we have the practical rule 
that the width and depth of the grid cell and the 
depth of the die cavity should be approximately 
equal and about three times, the thickness of the 

It follows that for friction facing 
briquets, which commonly have much greater 
width than thickness, the charge for the die cavity 
will be supplied by a plurality of grid cells. It 
should be borne in mind, in connection with the 
filling of the die cavity, that space is occupied 
by the grid blades overlying the cavity. Allow 
ance should be made for this, and a small excess 
of charging material may well be provided to be 
removed by the strike off blades as the grid is 
retracted. 
Since the blades forming the cell walls of the 

grid. Occupy space at the expense of the loose 
material, the blades should be made as thin as 
may be without loss of substantial rigidity under 
the operating conditions. Obviously the surfaces 
of the blades should be smooth to favor free 
entry of material into the cells and insure ready 
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Separation of the blades from the loose material 
as the latter is introduced into the die cavity, 
and to this end the blades are given a smooth and 
highly polished finish. . 

... Another factor affecting speed of operation is 
the attainment of rapid movement of the rela 
tively heavy main press cylinder. This is 
achieved by the combined action of low pressure 
air and high pressure liquid, which has been de 
scribed. The air pressure on the surge tank 59 
insures a fast traverse of the main press cylinder 
during the first part of the compression move 
ment and is automatically replaced by the high 
liquid pressure to complete the compression. The 
rapid air action is made practical by the use of 
the Surge tank float which blankets the surface 
of the liquid and prevents excessive and trouble 
some foaming of the oil which would otherwise 
OCCU. 

Still another important factor in the attain 
ment of the high speed operation is the method 
of regulating the maximum compacting pressure 
by the use of the weight-loaded control device. 
Under rapidly changing pressures at intensities 
as high as 22,000 pounds per square inch, con 
ventional pressure gauges of the Bourdon tube or 
diaphragm type flutter or hunt badly and are 
wholly impracticals for the close regulation of 
pressure required to attain uniform density of 
product. The weight-loaded regulator, however, 
has proven highly successful for this purpose. 
The above described method of stripping the 

briquet from the die cavity has not been specially 
commented upon since it has heretofore been 
disclosed and claimed in United States Patent 
No. 2,259,094, granted October 14, 1941. 

10 
portion relieved at 9 lb (Figs. 19 and 2i) as does 
also an annular portion at 9 to surrounding the 
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It will be understood that the design of the 
die and charging mechanism will vary with the 
character of the briquets to be produced. Thus 
one piece annular briquets suitable for facing 40 
disc clutches or brakes call for special applica- . 
tion of the principles of the invention, particu 
larly in the design of the charging grid. This is 
shown in Figs. 18-22 of the drawings which illus 
trate a die and charging grid which have been 

slotted portion of the insert. Furthermore the 
slotted portion of the insert 9 is thicker than the 
plate 90 and as a result the said slotted portion 
is the only part of the grid which rests upon the 
flat top surface of the die, except for a pair of 
Spring-pressed wiper blades 93 attached to the 
front end of the frame 89. The rectangular 
mouth 92 of the chute also is fitted with a pair 
of wiper blades 94 to engage the top of the plate 
90 and insert 9. ; : 
With the grid constructed in the manner de 

Scribed its weight is sufficient to maintain good 
wiping engagement between the upper sides of the 
slotted portion of the insert 9 and the top sur 
face of the die body. This modified grid is re 
ciprocated, in the same manner as the grid earlier 
described, from the loading position shown in 
Figs. 18 and 19 to the discharge position over the 
annular die cavity and functions generally in the 
same manner as the other grid. However, it is 
to be observed that the cell structure of the first 
described grid is not as well adapted to cooperate 
with the annular form of die cavity as is the sec 
ond grid because with the first form a consider 
able mass of the finely divided material in the 
central portion of the grid does not enter the die 
cavity but remains in the grid to be dragged back 
over the material delivered into the cavity with 
resultant disturbance of the material charged 
into the cavity, and some unevenness in the filling 
of different portions of the cavity. In the second 
form of grid by keeping the central zone im 
perforate this result is avoided. Furthermore, 
by relieving the under side of the grid so that only 
the slotted portions rest upon the die, the metal 
parts between the slots or cells act effectively as 
wiping blades and any slight amount of the fine 
material that may find its way beneath the un 
slotted section of the grid is accommodated by 
the relief previously referred to so that there is 
no tendency for the grid to be lifted out of con 
tact with the top of the die. 

found satisfactory for the production of such 
annular briquets. Here the spring-supported die 
body has a lower plate 83 formed with four seg 
mental apertures leaving a central block 83a Sup 
ported by four radiating "spokes' 83b. An upper 
plate 84 is interrupted to receive outer cavity wall 
section 85 and inner circular wall section 86, 
both sections being removably supported on lower 
plate 83. The bottom cavity wall or plunger 8 
is in tubular form with four slots 8a to paSS 
over the “spokes' 83b and permit support of the 
plunger on the base of the die. 

For this type of die the grid, designated gener 
ally as: 88, comprises a U-shaped frame 89 which 
has its side rails resting upon a plate 90 that is 
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held against endwise displacement in relation to . 
the frame by frame shoulders 89a, 89b that en 
gage the front and rear ends of the plate. The 
plate 90 has a circular aperture which is counter 
sunk to receive a circular insert 9 which is Se 
cured in position by screws. Insert 9 has an 
annular portion corresponding to the die cavity 
which is formed with slots 9 to that constitute 
cells to receive the finely divided material from 
the discharge frame 92 of the supply chute. As 
will be noted from Figs. 18 and 19, the elongated 
slots or cells 9 a. are disposed perpendicular to 
the longitudinal axis of the grid, as are the cells 
of the grid previously described. The central in 
perforate surface of the insert 9 has its lower 
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Aside from the specific features which have 
been referred to in connection with the annular 
cavity charging grid, the design and operational 
features which were pointed out in connection 
with the first described grid apply to the annular 
cavity grid construction. Accordingly it is be 
lieved that the operation of the apparatus with 
annular type cavity will be clear without further 
description. 

It is to be understood, in connection with the 
appended claims, that the specific procedures 
and forms of apparatus which have been de 
scribed and explained are subject to modifica 
tion in various respects within the bounds of 
equivalency. 
What is claimed is: 
1. In the briquetting of finely divided material 

the method of charging the open-topped cavity 
of a flat-topped die body having a cavity bottom 
wall movable vertically within the side walls of 
the cavity, the said method comprising deliver 
ing such material into the cells of a charging 
grid slidably supported on the top of the die body 
and having a plurality of cells open at their tops 
and bottoms, while the bottom wall of the die. 
cavity is level with the top of the die body slid 
ing the grid over the die cavity, while the grid is 
at rest in the latter position with the material 
contents of a plurality of grid cells supported on 
the bottom wall of the die cavity effecting a lower 
ing of the said bottom wall relative to the die body. 

  



1. 
and grid to cause a simultaneous gravity dis 
charge and merging of material from the said 
plurality of grid cells into the die cavity, and 
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thereafter sliding the grid over the top of the die 
body to leave the die cavity level full of merged 
material. . . . . - 

2. Apparatus for briquetting finely divided ma 
terial to form wide bodies of uniform density, 
said apparatus comprising a flat-topped die body 
structure shaped to form the side walls of a die 
cavity; means operable in cooperation with the 
side walls of the cavity to compress material 
therein, said means comprising a bottom cavity 
wall relatively movable within the cavity side 
walls between the top thereof and a position Cor 
responding to the full depth of the cavity; a 
charging grid slidably mounted on the top of the 
die body for reciprocation from a loading zone at 
one side of the die cavity to a discharge position 
overlying the cavity and return, the grid having 
a plurality of cells open at top and bottom and 
with a width in the direction of the reciprocation 
much less than the width of the die cavity in the 
same direction so that a plurality of grid cells 
overlie the entire die cavity, when the grid is in 
its said discharge position; means for delivering 
uncompacted material into the grid when it is 
in the loading zone; means constructed to effect 
the reciprocation of the loaded grid to its dis 
charge position over the die cavity while the 
bottom wall of the cavity is level with the top of 
the die body structure and thereafter return the 
grid to the loading zone; and means constructed 
to effect the lowering of the cavity bottom wall 
in relation to its side walls while the grid is at 
rest in its discharge position. 3. Apatia claimed in claim 2 in which 
the means for delivering the uncompacted ma 
terial into the grid is constructed and controlled 
to deliver the material to the grid at a substan 
tially uniform velocity and pressure. 

4. Apparatus according to claim 2, in which 
the die body structure, and cavity bottom wall 
and the charging grid are operable in relation to 
a press mechanism comprising fixed base and 

5 
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6. In apparatus for briquetting finely divided 

material to form wide bodies of uniform density, 
the combination of die mechanism comprising a 
flat-topped die body structure shaped to form 
the side walls of an open-topped die cavity and 
means Operable in cooperation with the side walls 
of the cavity to compress material therein; a 
charging grid slidably mounted on the top of the 
die body for reciprocation from a loading zone 
at One side of the die cavity to a discharge posi 
tion over-lying the cavity and return, the grid 
having a plurality of cells open at top and bot 
tom with a width in the direction of reciproca 
tion nuch less than the width of the die cavity in . 
the same direction and great enough to receive 
uncompacted material under gravity flow with 
out bridging and to discharge" said material by 
gravity; means for effecting the said reciproca 
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tion of the charging grid; and controllable means 
at the loading zone for delivering the uncom 
pacted material into the grid cells at a substan 
tially uniform predetermined rate of flow. 

I. Apparatus as claimed in claim 6 in which 
the means for delivering the uncompacted ma 
terial into the grid cells comprises a feed chute 
inclined upward at an angle smaller than will in 
duce flow of the material under treatment and 
controllable means for vibrating the chute and 
causing flow of the material. - 

8. Apparatus as claimed in claim 6 in which the 
means for delivering the uncompacted material 
into the grid cells comprises a feed chute in 
clined upward at an angle smaller than will in 
duce flow of the material under-treatment, sup 
ply means for maintaining a uniform head of ma 
terial in the chute, and controllable means for 
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head parts and a power actuated movable platen, 
Said die body structure and bottom wall and 
charging grid being removable from the press 
mechanism as a unit, and in which the relative 
movements of the die body structure, bottom wall, 
charging grid and press mechanism are con 
trolled by a plurality of limit switches mounted 
On the die body structure and electrically con 
nected to a separable connector plug. 

5. In briquetting apparatus, the combination 
with press mechanism comprising fixed base and 
head parts and a power actuated movable platen; 
of a combined die and charging mechanism sup 
ported on and movable with the press platen and 
removable therefrom as a unit, said combined 
mechanism comprising a base, a flat-topped die 
body shaped to form the side walls of a die cav 
ity, Springs yieldingly supporting the die body on 
the die base, a die bottom wall supported by the 
base and slidably fitting the side walls of the die 
cavity, a charging grid slidably mounted on the 
top of the die body, power means for reciprocat 
ing the grid, and a plurality of limit switches 
mounted on and operable by movements of the 
said combined mechanism and electrically con 
nected to a separable connector plug carried by 
the said mechanism, the said switches constitut 
ing parts of means for controlling movements of 
the press platen and mutual relative movements 
of the parts of the die and charging mechanism, 
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vibrating the chute and causing flow of the ma 
teria. 

9. Apparatus as claimed in claim 2 in which 
the die cavity is annular in horizontal section and the charging grid comprises a plate having 
an annular Zone corresponding to the die cavity 
in size and slotted to form the grid cells, the said 
plate being relieved on its under side so that 
only its slotted Zone and a circular rib surround 

the zone bear against the top of the die 
Ocy. 
10. Apparatus as claimed in claim 6 in which 

the die cavity is annular in horizontal section and 
the charging grid comprises a plate having an 
annular Zone corresponding to the die cavity in 
size and slotted to form the grid cells, the said 
plate being relieved on its under side so that only 
its slotted zone and a circular rib Surrounding 
the Zone bear against the top of the die body. 

SAMUEL. K. WELLMAN. 
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