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ne, Wilmington, Del, a corporation of Dela 
Wire 

Application April 2, 1943, Serial No. 481,585 
(C. 18-16) Claims. 

. This invention relates to presses and, in par 
ticular, to briquetting presses for powdered and 
granular materials. 

It is an object of this invention to provide a 
briquetting press, in which the mold for receiv 
ing the material to be briquetted is composed of 
a plurality of mold parts, movable relative to each 
other during the pressing operation and adapted, 
following the completion of the pressing opera 
tion, to cooperate with each other so as to strip 
the briquetted article from at least one of said 
mold parts. 

It is another object of this invention to provide 
a briquetting press having a reciprocable mold 
portion which is positively actuated by the press 
ram in response to a predetermined position 
thereof during the working stroke of said ran, 
and which is operable independently of said ram, 
following the completion of the working stroke 
of Said ram. 
It is a further object to provide a briquetting 

press for forming hollow articles which includes 
a reciprocable outer mold portion and a recipro 
cable inner mold portion, and in which said Outer 
and inner mold portions are actuated automat 
ically, following the completion of the briquetting 
operation, to strip the work piece therefrom. 

It is still another object of the invention to 
provide a briquetting press including a recipro 
cable mold, composed of a plurality of parts mov 

O 

5 

30 
able relative to each other during the actual 
briquetting operation, while means is provided 
opening said mold, following said briquetting op 
eration, to allow removal of articles, having an 
irregular shape, from the said mold. 
These and other objects and advantages of the 

invention will appear more clearly from the foll 
lowing specification in connection with the ac 
companying drawings, in which: 

Figure 1 diagrammatically illustrates a briquet 
ting press according to the invention. 

Figure 2 illustrates, partly in section, an arti 
cle formed by the press of Figure 1. 

Figure 3 is a wiring diagram for an electric 
control circuit to be used in Connection with 
the press according to Figure 1. 

Figures 4, 5, 6 and 7 diagrammatically illus 
trate various phases of operation of the press 
shown in Figure 1. 

Figure 8 is a somewhat modified briquetting 
press according to the invention which is par 
ticularly adapted for briquetting irregularly 
shaped articles. 

Figure 9 is a view of an article formed in the 
press constructed according to Figure 8. 
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Figure 10 is a section along the line 0-0 of Figure8. 
Figure 11 is a partial section along the line 
- of Figure 10. 
Figure 12 is a wiring diagram for use in con 

nection with the structure of Figure 8. 
FIRST EuBooneNir 

Structural arrangement 
Referring now to the drawings and Figure 1 

thereof in particular, the system shown therein 
comprises a press cylinder 20 having reciprocably 
mounted therein a press ram 2. Connected to 
the press ram 2 is a press platen 22 which car 
ries a mold portion 23 with a bore 24 therein. 
The mold portion 23 is adapted to enter a molding 
cylinder 25 provided in and forming a part of 
a beam or plate 26. The plate 26 has adjustably 
mounted therein abutment screws or bolts 27 
adapted to be engaged by the platen 22. The 
plate 26 has furthermore connected thereto 
plungers 28 and 29 which are respectively re 
ciprocable in stationarily mounted cylinders 30 
and 3. 
The cylinders 30 and 3 are hydraulically in 

terconnected by means of conduits 32 and 33. 
The conduit 32 is connected to a conduit 34 
having one end in fluid communication with the 
upper end of the cylinder 3, while the other end 
of the conduit 34 leads to a 4-way valve, generally 
designated 35. The 4-way valve 35 may be of any 
standard design and comprises a valve member 
36 which is continuously urged into its lowermost 
position by means of a spring 3. 
In this position, the valve member 36 estab 

lishes fluid connection between the conduit 4 
and the conduit 38, while simultaneously inter 
connecting the conduits 39 and 40. The conduit 
39 is connected with the lower portion of the 
cylinder 3, while the conduit 40 leads to a con 
duit 4f one end of which is connected to a 4-way 
valve, generally designated 42. The 4-way valve 
42 is of similar structure as the valve 35 and com 
prises a valve member 48 continuously urged into 
its lowermost position by means of a spring 44. 

In this position, the valve member 43 estab 
lishes fluid connection between the conduit 4f 
and the conduit 45 leading to the lower portion of 
the cylinder 20, while simultaneously establishing 
fluid connection between the conduit 46 and the 
conduit 4 leading into the upper portion of the 
cylinder 20. Connected to the conduit 47 by 
means of a pilotline 48 is a tonnage control valve, generally designated 49. 
The valves 35 and 42 are provided with 
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solenoids S and MS, respectively, adapted to 
counteract the springs 3 and 44 to move the 
valves 3 and 42 into their uppermost position. In 
this position, the valve member 36 connects the 
conduits 4 and it with each other, while simul 
tanously connecting the conduit 8 with the Con 
duit. Similarly, when the solenoid MS is ener 
gized, the wave member 43 establishes fluid con 
nection between the conduits 4 and 47, while 
hydraulically interconnecting the conduits 4 
and 4. 
The conduit 4 is connected through a conduit 
with the pressure side of a variable delivery 

pump which may be of any standard design 
and is provided with control means 52 connected 
through a pilot line 53 with the conduit is for 
moving the pump 5 into substantially neutral or 
no delivery position in response to a predeter 
mined pressure in the conduit 50. The suction 
side of the pump S is connected through a con 
duit 8 with a fluid reservoir or tank SS. The 
conduit 4 is connected through a conduit 5 with 
the conduit which latter leads to a 4-way valve, 
generally designated 57. The valve 57 corre 
sponds in its structure to the valves 5 and 42. 
The valve member 58 is continuously urged into 

its lowermost position by a spring 59, in which 
position fluid Connection is established between 
the conduits 4 and D, while simultaneously the 
conduits 4 and t are connected with each other. 
The valve 5 has also associated therewith a 
solenoid 82 adapted to counteract the spring 59 
so as to move the valve member 5 into its upper 
most position. In this position, the conduit f is 
connected with the conduit 4, while the conduits 

and 4B are connected with each other. 
The conduits and lead to the upper and 

lower portions, respectively, of a control cylinder 
2. Reciprocably mounted in the control cylinder 
2 is a plunger connected to a beam or plate 
4 which latter has connected thereto adjustable 
abutment screws 5 for abutment with a sta 
tionary beam or plate it. The plate or beam is 
also provided with adjustable abutment screws 
B for abutment with the plate or beam 2. 
The plate or beam 6 is provided with a sleeve 
and furthermore carries a mold element 69 

having the shape of a hollow cylinder and adapted 
to fit into the molding cylinder 25. The upper 
surface of the mold element 9 forms the greatest 
part of the bottom of the mold composed of the 
elements 23, 25 and 9 and also of the core plunger 

which latter is supported by the beam or plate 
64 and extends through the sleeve 68 and the mold 
element. 
The system shown in Figure 1 also comprises a 

limit switch ISf which is normally in open posi 
tion and is closed by upward movement of the 
beam or plate 2. A similar limit switch LS is 
provided which is normally in closed position and 
adapted to be opened by downward movement of 
the beam or plate 2. The beam or plate 64 is also 
adapted in response to a predetermined position 
thereof to engage and close a normally open limit 
switch S2, while in another position of the beam 
or plate 4 the latter opens a normally closed limit 
switch LS4. The remaining part of the system 
shown in Figure 1 and enclosed by a dot-dash line 
is not necessary for the device of Figure 1 if 
articles, such as the article shown in Figure 2, are 
formed, whereas it is useful in connection with 
the forming of irregularly shaped articles, such as 
the article shown in Figure 9, as will be described 
later. 

Referring to Figure 3 illustrating the wiring 
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diagram for the electric control circuit pertain 
ing to Figure 1, this diagram comprises the main 
supply line 7 adapted by closure of the normally 
open starter switch ST to be connected with the 
line 72 which latter is adapted by closure of the 
limit Switch LS to be connected with a line 78. 
The line 7 is adapted by closure of the limit 
Switch LS2 to be connected with the line 4. 
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When the tonnage control valve 4 is closed, its 
switch blade T connects the line 74 with one end 
of a COntactor A, the other end of which is con 
nected with the main supply line 7. 
The tonnage control blade is connected with 

a second tonnage control blade T2 in such a man 
ner that when the blade T is closed the blade T2 
is open and vice versa. The contactor A controls 
the normally open switches A and A2 in such a 
manner that energization of the contactor A 
causes the Switches A and A2 to close, while de 
energization of the contactor A causes the said 
switches to open. 
When the switch Al is closed, it electrically 

connects the main supply line through the line 
with the line 3. When the switch A2 is closed 

it connects the main supply line with one end 
of the solenoid MS, the other end of which is con 
nected to the main supply line 7S. Closure of the 
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blade T2 establishes electric connection between 
the main supply line 7 and the line , which 
latter is electrically connected by closure of the 
limit switches LS or LS4 with one end of the 
contactor B, the other end of which is connected 
to the main supply line 7S. 
The contactor B controls the normally open 

switches B, B2 and B in such a manner that 
these switches are closed when the contactor B is 
energized, while de-energization of the contactor 
B causes the switches B, B2 and B to open. 
Closure of the switch B electrically by-passes 
the blade T2. Closure of the switch 32 closes the 
energizing circuit for the solenoid S, while 
closure of the switch Bi establishes an energizing 
circuit for the solenoid S2. 

Operation 

It may be assumed that the elements of Figure 
1 so far described occupy the position shown 
therein, while the mold cylinder 2S has been 
filled with molding material, for instance with 
powdered material. In order to start a briquet 
ting operation, the operator starts the pump 
and closes the starter switch ST. Closure of the 
starter switch ST establishes an energizing circuit 
for the contactor A which circuit comprises the 
main supply line Tf, switches ST, LS, LS2, con 
tactor blade T, contactor A and main supply line 

5. 
As a result of the energization of the contactor 

A, the contactor switches A and A2 close. Clo 
sure of the contactor switch All establishes a hold 
ing circuit for the contactor A so that the latter 
remains energized when the operator withdraws 
his hand from the starter switch ST so that the 
latter again opens automatically. Closure of the 
contactor switch A2 establishes an energizing 
circuit for the main solenold MS so that the latter 
moves the valve member 43 into its uppermost 
position. . 

Consequently, pressure fluid delivered by the 
pump 5 now passes through conduits, 4 and 
47 into the upper portion of the cylinder 2 where 
it acts upon the ram 2 and moves the latter 
downwardly. The fluid expelled from the lower 
portion of the cylinder 2 during this downward 
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movement escapes through conduits 5, 46 and 5 
into the conduit 54 and tank. 
When the ram 2 has moved downwardly to 

such an extent that the mold portion 2 enters 
the molding cylinder 25, it begins slightly to com 
press the material in the molding cylinder, while 
the core plunger 70 begins to enter the bore 24 
in the mold portion 23. It may now be assumed 
that the mold portion 23 has moved from Figure 
4 position into Figure 5 position so that the platen 
22 engages the abutment screws 27. 

It will now be clear that further downward 
movement of the ram 2 actuates the plate or 
beam 26 through the platen 22 and the abutment 
screws 2 so as to carry the beam or plate 26 
along. Consequently, due to the friction between 
the material in the mold cylinder 25 and the lat 
ter, pressure is now exerted upon the upper and 
lower portion approximately evenly upon thema 
terial in the mold cylinder. In this way, a uni 
form molding pressure is exerted upon the ma 
terial in the mold cylinder. 
Due to the downward movement of the beam 

or plate 26, also the plungers 28 and 29 move 
downwardly and pressure fluid in the lower por 
tion of the cylinders 30 and 3, respectively, is 
conveyed through conduits 33, 39 and 40 into the 
conduit 4 from where it is conveyed into the 
upper portion of the cylinder 20. As a result of 
the downward movement of the beam or plate 26, 
the switch LS is disengaged and therefore opens. 
This, however, has no effect on the circuit since 
the switch LS is by-passed by the now closed 
contactor switch. Af, and the line 76. 
When the ram 2 and therefore also the mold 

portion 23 and the beam or plate 26 have moved 
from Figure 5 into Figure 6 position, the actual 
briquetting operation has been completed. At 
this time a predetermined pressure has built up 
in the upper portion of the cylinder 20 which 
pressure is conveyed through conduit 47 and pilot 
line 48 to the tonnage control valve 49. In re 
Sponse to this pressure, the tonnage control valve 
49 causes its blade T to open and its blade T2 
to close. 
Opening of the blade T. breaks the energizing 

circuit for the contactor A so that the contactor 
Switches A and A2 open. Opening of the con 
tactor switch. A has no additional effect at this 
time, while the opening of the contactor switch 
A2 breaks the energizing circuit for the main sole 
noid M.S. As a result of the de-energization of 
the solenoid MS, the spring 44 moves the valve 
member 43 of the 4-way valve 42 downwardly. 
Therefore, pressure fluid delivered by the pump 
52 now passes through conduits 50, 4 and 45 
into the lower portion of the cylinder 20 and 
causes the ram 2 to return to its uppermost position. 
Closure of the blade T2 establishes an energiz 

ing circuit for the contactor B so that the con 
tactor switches B, B2 and B3 close. Closure of 
the contactor switch Bi establishes a holding cir 
cuit for the contactor BSO that the latter remains 
energized when the tonnage control valve 49 re 
turns to its original position after the pressure in 
the conduit 47 has subsided. The closure of the 
contactor switches B2 and B3 causes energization 
of the solenoids S and S2. 
As a result thereof, the valve members 36 and 

58 move into their uppermost position. There 
fore, pressure fluid delivered by the pump 5 now 
passes through conduits 4, 4 and 4 into the 
upper portion of the cylinders 3 and 30 and 
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3 
similarly pressure fluid delivered by the pump S. 
is conveyed through conduits 8 and if into the 
upper portion of the cylinder 2. 

It will therefore be clear that the pressure in 
the upper portion of the cylinders 3D and 3 
Causes the plate or beam 2 to move further 
downwardly into the position shown in Figure 7. 
while the core, plunger 7 is withdrawn from the 
molding cylinder 25 as likewise shown in Fig 
ure. In this way, the molded article is stripped 
from the molding cylinder and the core plunger 

and now rests on top of the beam or plate 26. 
It may be assumed that while the beam or plate 

26 has reached its lowermost position, the core 
plunger is still moving downwardly. When 
the plate 26 has reached its lowermost position 
it opens the switch LS3. This, however, has no 
effect yet on the energization of the contactor 
B since the plunger to has not reached its lower 
most position at which it opens the limit switch 
LS4. 
However, when the plunger to has moved down 

wardly so as to cause the beam or plate 64 to open 
the limit switch LS, the energizing circuit for 
the contactor B is broken. The contactor B is 
therefore de-energized and the contactor switches 
B, B2 and B3 open. While the opening of the 
contactor switch B has no additional effect at 
this time, the opening of the contactor switches 
B2 and B3 causes de-energization of the sole 
noids S and S2. Consequently, the springs 37 
and 59 pertaining to the valves 35 and 57, respec 
tively, return these valves to their original down 
ward position so that pressure fluid delivered by 
the pump 5 causes the plungers 28 and 29 to 
return the plate or beam 26 to its uppermost po 
sition, while fluid delivered by the pump 5 into 
the lower portion of the control cylinder 62 
causes the plunger 63 to lift the core plunger 70 
into its uppermost position. The press elements 
then again occupy the position shown in Figures 
1 and 4 while, however, the briquetted article 8 
rests on top of the mold element 69. 
The operator then removes the article 78 and 

the mold cylinder 25 may be charged with a new 
charge of material to be briquetted. Since the 
plungers 28, 29 and 70 and the ram 2 now oc 
cupy their uppermost position, the pressure in 
the conduit 50 will increase, to such an extent 
that, conveyed through pilot line 53, it will cause 
the control means 52 to move the pump S to sub 
stantially neutral or no delivery position. The 
pump will remain in this position until a new 
cycle is started in the manner described above. 
From the above description, it will be clear 

that the system of Figures 1 and 2 comprises a 
safety feature which prevents the starting of a 
new cycle before the various parts have reached 
their initial position. More specifically, the clo 
sure of the starter switch ST will not be able to 
cause organization of the contactor A and there 
by of the main solenoid MS unless the plate or 
beam 26 has been fully retracted so as to close 
the limit switch LS, and unless the core plunger 
70 has been fully lifted so that the plate or beam 
64 closes the limit switch.S2. 

SECOND EBODIEENT 
Structural Arrangement 

Referring now to the embodiment shown in 
Figures 8 and 10 to 12, the press shown therein 
differs from that of Figure 1 primarily in control 
mechanism for opening the mold cylinder in or 
der to enable the removal of articles with irreg 
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ular shape, such as the article shown in Figure 9. 
More specifically, the press shown in Figure 8 

comprises a press cylinder having reciprocably 
mounted therein a press plunger which has 
connected thereto a press platen 2. The press 
cylinder SD is connected to the press head 3, 
which, in its turn, is connected to the press bed 
84 by means of strain rods its and nuts 86. 
Mounted on the press head 3 is a fluid reservoir 
or tank 87 into which the press cylinder 80 ex 
tends. The fluid reservoir or tank corresponds 
to the tank S5 of Figure 1, and the hydraulic con 
nections between the cylinder , the tank 8 
and the fluid source for delivering pressure fluid 
to the cylinder are the same as in Figure 1. 
Therefore, the conduits leading to the cylinder 

, carry the same numerals as in Figure 1. 
The press bed 84 carries a plate or beam 88 

which corresponds to the beam or plate 66 in 
Figure 1 and which similarly is provided with 
adjustable abutment screws . The beam or 
plate 88 has connected to the upper portion 
thereof a mold element 9 forming the bottom 
portion of a mold, generally designated 8 (Fig. 
11). The mold 9? is composed of a mold portion 
92 which is rigidly connected in any convenient 
manner with the movable plate or beam 93, and 
furthermore comprises a mold portion 94 which 
is movable relative to the beam 3. . 
The mold portion 9 is slidably mounted on 

the plate or beam 93 and is connected in any 
convenient manner with a fluid operable plunger 
95 reciprocably mounted in a cylinder 96. The 
arrangement is such that, during the molding or 
pressing operation, the mold portions 92 and 94 
engage each other so as to act as a unitary form. 
However, when the briquetting operation has 
been completed, the mold portion 94 is spaced 
from the mold portion 92 in order to allow the 
removal of an irregularly shaped article, such 
as the article 9 shown in the drawings. 
The structure of Figure 8 is, in a manner, 

similar to that of Figure 1 provided with a con 
trol cylinder 98 having reciprocably mounted 
therein a control plunger 99 which, in its turn, 
has connected thereto a beam or plate 0 cor 
responding to the beam or plate 64 of Figure 1. 
The hydraulic connections of the cylinder 98 
correspond to those of the cylinder 62 and there 
fore are designated with the same numerals. 
Connected to the beam or plate is a core 
plunger of corresponding to the core plunger 

of Figure 1. A further mold portion O2 is 
connected to the press platen 2 which mold por 
tion is adapted to enter the mold 9 and takes i 
the place of the mold portion 23 in Figure 1. 
Similar to the structure of Figure 1, the press 

of Figure 8 is provided with adjustable abut 
ment screws 03. In order to prevent the hands 
of the Operator from accidentally getting between 
the abutment screws 103 and the beam or plate 
93, safety guards 4 at least partially surround 
ing the upper portions of the abutment screws 
03 are connected to the platen 82. 
To limit the uppermost position of the beam 

or plate 93, adjustable abutment screws are 
connected to the cylinders if 4 which are con 
nected to the press head 3. Reciprocably 
mounted in the cylinders 4 are plungers 5 
connected to and adapted to reciprocate the 
beam or plate 93. To prevent the operator's 
hands from getting caught between the abut 
ment screws, 3 and the beam or plate 93, 
safety guards , similar to the safety guards 
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plate 3. Otherwise, the hydraulic circuit for 
the structure of Figure 8 corresponds to that 
of Figure 1, the only difference consisting in the 
supplementary circuit enclosed by a dot-dash line 
in Figure 1. 
This supplementary circuit comprises conduits 
5 and 6, respectively, connected to the left 

end and right end of the cylinder and leading 
to a 4-way valve, generally designated 7. The 
valve 7 corresponds in its structure to the 
valves 35, 42 and 57 and is provided with a valve 
member 8 continuously urged into its lower 
most position by a spring 9. When the valve 
member 0 is in its lowermost position, the 
conduit 06 communicates with a conduit i? 
leading to the conduit 5, while simultaneously 
the conduit f S is connected with a conduit f 
leading into the conduit 4. The valve member 
fe is adapted to be moved into its uppermost 
position by energization of a solenoid AS. In 
this uppermost position, the valve member 8 
establishes fluid connection between the con 
duits OS and , while simultaneously inter 
connecting the conduits 6 and ). 

Referring now to Figure 12, illustrating the 
electric control circuit for the structure of Figure 
8, this circuit comprises in part the same ele 
ments as the circuit of Figure 2 which are there 
fore designated with the same numerals as used 
in Figure 2. In addition thereto, the circuit of 
Figure 12 comprises a normally open limit switch 
LS5 which is closed by a dog 2 (see Figure 
1) when the plunger 95 has properly moved the 
mold portion 94 into mold closing position. 
When the limit switch LS5 is closed, it elec 

trically interconnects the contactor B and the 
tonnage control blade Td when the latter is in 
its closing position. The tonnage control blade 
T is furthermore connected with an additional 
tonnage control blade T3 in such a manner that 
the blade T3 moves into its closing position when 
the blade T moves into its closing position and 
opens together with the blade T. The remain 
ing parts of the circuit shown in Figure 12 will 
best be understood from a description of the 
operation of the structure illustrated in Figure 8. 

Operation 
It may be assumed that all parts of the press 

shown in Figure 8 occupy the position shown 
therein, while the pump 52 has been started. The 
operator now closes the switch Othereby energiz 
ing the contactor A. Energization of the con 
tactor A causes the contactor Switches A and 
A2 to close and the contactor switch A3 to open. 
The opening of the contactor Switch A3 has no 
effect on the circuit at this time. 
Closure of the contactor Switch. A? establishes 

a holding circuit for the contactor A so that the 
latter remains energized when the Operator re 
leases the Switch 0 and allows the latter to return 
to its open position. Closure of the contactor 
Switch A2 closes the energizing circuit for the 
contactor AS so that the valve member O9 moves 
into its uppermost position. Pressure fluid from 
the pump 52 is then conveyed through conduits 
50, 4, O and 06 to the right hand portion of 
the cylinder 96, thereby moving the plunger 95 
toward the left and causing the mold portion 94 
to engage the mold portion 92 for closing the 
mold. w 

Thereupon, the operator fills the mold with 
molding material, and after this operation has 
been completed the press is ready to start a work 
ing cycle. To this end, the operator closes the 
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starter switch ST thereby closing the energizing 
circuit for the contactor B which circuit Com 
prises the main supply line 7, the now closed 
starter switch ST, the switches LS, LS2 closed 
at this time, the blade T, the switch St, Con 
tactor B and main supply line T. Energization 
of the contactor B causes the contactor switches 
B and B2 to close 
Closure of the contactor switch Bi establishes 

a holding circuit for the contactor B so that the 
latter will remain energized when the Operator 
releases the starter switch ST so that the starter 
switch returns to its open position, Closure of 
the contactor switch B2 closes the energizing cir 
cuit for the main solenoid M.S. Therefore, the 
valve member 3 moves upwardly, and pressure 
fluid delivered by the pump S passes through 
conduit 4 into the upper portion of the press 
cylinder 80 where it causes the ram 8 to move downwardly. 
The fluid expelled from the lower portion of 

the cylinder 80 during this downward movement 
of the ram 8 escapes through conduits 45, 46 
and 56 into the conduit 4 and tank 5.5. Down 
ward movement of the ram 8 causes the press 
platen 82 and thereby also the mold portion 02 
to move downwardly. When the mold portion 02 
has just entered the mold 9 and slightly Com 
pressed the material in the mold, the abutment 
screws 3 engage the plate or beam 93. Further 
downward movement of the ran 8 will now 
cause the plate or beam 93 by means of the platen 
82 and the abutment screws f3 likewise to move 
downwardly. 
Since the cylinder 96 is mounted on the plate 

93, the downward movement of the plate 93 car 
ries along the mold 9?. In this way, the molding 
material in the mold 9? is properly compressed 
from all sides. When the plate 93 begins to move 
downwardly, it disengages the limit switch LS 
so that the latter opens. This, however, has no 
effect on the electric circuit since the contactor 
B. remains energized through the closed contactor 
switch B. When the plate 93 has been moved 
downwardly to such an extent that it abuts the 
abutment screws 89, it comes to a stop. 
At about this time or shortly thereafter, the 

pressure in the upper portion of the press cyl 
inder 80 has increased to such an extent that it 
actuates the tonnage control valve 49, thereby 
causing the blades T and T3 of the tonnage 
control valve to open, while simultaneously caus 
ing the blade T2 of the tonnage control valve 
to close. 
The opening of the tonnage control blade T3 

breaks the energizing circuit for the contactor 
A thereby causing the contactor switches A and 
A2 to open, while causing the contactor Switch 
A3 to close. Opening of the contactor Switch 
A has no effect on the circuit at this time. 
Opening of the contactor switch A2 causes de 
energization of the solenoid AS. De-energiza 
tion of the solenoid AS causes the spring O9 of 
the valve OT to move the valve member 08 
downwardly, thereby conveying pressure fluid 
from the pump 5 through conduit 05 to the 
left side of the cylinder . 
As a result thereof, the plunger 95 moves to 

ward the right and spaces the mold portion 94 
from the mold portion 92. The opening of the 
tonnage control blade T. breaks the energizing 
circuit for the contactor B so that the Contactor 
switches B and B2 open. Opening of the Con 
tactor Switch B has no additional effect on the 
circuit at this time. Opening of the contactor 
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5 
switch B2 breaks the energizing circuit for the 
main solenoid MS so that the spring 44 pertain 
ing to the valve 42 moves the valve member 43 
downwardly and causes pressure fluid delivered 
by the pump 5 to pass through conduit 45 into 
the lower portion of the cylinder 80, where the 
fluid acts upon the ram 8? and moves the latter 
upwardly. In this way, the mold portion iO2 
is withdrawn from the mold 9. When the ram 
8 has reached its uppermost position, it comes 
to a stop. 
Closure of the tonnage control blade T2 brings 

about energization of the contactor C so that 
the contactor switches CF, C2 and C3 close. 
Closure of the contactor switch C establishes 
a holding circuit for the contactor C so that the 
latter remains energized when the tonnage con 
trol valve 49 and thereby the tonnage control 
blades T, T2 and T3 return to their initial posi 
tion after the ram 8 has started its return stroke. 
Closure of the contactor switch C2 establishes 

the energizing circuit for the solenoid S2 so that 
the valve member 58 is moved upwardly and pres 
sure fluid delivered by the pump 5 passes 
through conduits 4 and 6f into the upper por 
tion of the control cylinder 98. Here it acts upon 
the plunger 99 and moves the latter downwardly, 
thereby withdrawing the core plunger O from 
the mold. 
Since the plunger 99 moves downwardly, the 

extension connected to the beam or plate OO 
disengages limit switch LS2 so that the latter 
OpenS. This, however, is without effect on the 
circuit at this time. When the beam OO has 
reached its lowermost position it causes the limit 
switch LS4 to open. However, inasmuch as the 
limit switch LS4 is by-passed by the closed switch 

8, the opening of the limit switch LS4 has no 
effect on the circuit, 
Closure of the contactor Switch C3 establishes 

the energizing circuit for the Solenoid S. So that 
the valve member 36 moves upwardly and causes 
pressure fluid to pass from conduit 50 through 
conduits 40 and 34 upon the upper portions of 
the plungers 5, thereby positively maintaining 
the plate or beam 93 in contact with the abut 
ment screws 89. The operator now removes the 
briquetted work piece from the mold. 
To condition the press for a new working cycle, 

the operator closes the switch 0, thereby closing 
the energizing circuit for the contactor A as pre 
viously mentioned. As a result thereof, the con 
tactor switches A and A2 close while the con 
tactor switch A3 opens. Closure of the contactor 
switch All establishes a holding circuit for the 
contactor A, while closure of the Contactor Switch 
A2 causes energization of the Solenoid AS. En 
ergization of the Solenoid AS causes the valve 
member 08 to move upwardly so that pressure 
fluid from the pump 5 passes toward the right 
side of the cylinder 96 and causes the plunger 
95 to move leftwardly to thereby bring the mold 
portion 94 into its closing position. When the 
mold portion 95 has reached its closing position, 
the dog 2 closes the limit switch IS5. 
Opening of the contactor switch A3 breaks 

the energizing circuit for the contactor CSO that 
the contactor switches C, C2 and C3 open. 
Opening of the contactor switch. C has no ad 
ditional effect on the circuit at this time. Open 
ing of the contactor switches C2 and C3 causes 
de-energization of the solenoids S and S2. De 
energization of the solenoid S. causes the spring 



6 
of the valve 5 to move the valve member 

downwardly. 
As a result thereof, pressure fluid delivered by 

the pump 5 passes through conduits 50 and 39 
into the lower portion of the cylinders f4 where 
it acts upon the plungers 5 so as to move the 
latter together with the beam or plate 93 up 
wardly. When the beam or plate 93 has been 
fully retracted, it again closes the limit switch 
S. 
De-energization of the solenoid S2 causes the 

spring 59 of the valve 57 to move the valve mem 
ber 58 downwardly so that pressure fluid from 
the pump 5 passes through conduit 60 into the 
lower portion of the cylinder 98 and moves the 
plunger 99 upwardly. In this way, the core 
plunger of is again reintroduced into the mold. 
When the plunger 99 has reached its uppermost 
position, the extension f has again closed the 
limit switch LS2. All parts of the press now are 
again in their initial position and a new cycle 
may be started in the manner described above. 
While the press shown in Figure 8 has been de 

Scribed in connection with the briquetting of ar 
ticles having an irregular shape, such as the 
article shown in Figure 9, which irregular shape 
prevents an election or stripping of the bri 
quetted article in the manner described in con 
nection with Figure 1, it should be noted that 
the press of Figure 8 may also operate in the 
manner of the press shown in Figure 1. 
To condition the press of Figure 8 for such an 

operation, it is merely necessary to shift the se 
lector switch f 9 from the position shown in Fig 
lure 9 so that it contacts the terminal f20. Fur 
thermore, the switch 8 is opened. From a 
comparison of the thus conditioned circuit of 
Figure 12 with the circuit of Figure 2, it will be 
clear that both circuits then fully correspond to 
each other. 

In other words, the circuit of Figure 12 will 
then be identical to that of Figure 2, and since, 
on the other hand, the hydraulic circuits of both 
presses are the same, Figure 8 will then operate 
in the same manner as Figure 1. 

It is, of course, understood that in this in 
stance the mold portions 92 and 94 would be re 
placed by mold portions making up a mold for a 
cylindrical body similar to the mold cylinder 25 
of Figure 1. 
When the cylinder 96 of Figure 8 is used, it will 

be clear that a return of the plate or beam 93 
and consequently a starting of the press cycle 
will be possible only after the mold has been 
closed. This safety feature is embodied by the 
limit Switches LS5 and LSf. 

It is, of course, understood that the present 
invention is by no means limited to the particu 
lar structure shown in the drawings, but also 
embraces such modifications as come within the 
scope of the appended claims. 

Having thus fully described and ascertained 
the nature of my said invention, what I claim as 
new and desire to secure by Letters Patent is: 

1. In a press, said press having at least three 
mold parts at least two of which are movable in 
dependently of each other and all of which are 
novable in unison, a platen motor, a first mold 
part and a platen rigid with the movable mem 

O 

s 

35 

40 

50 

55 

63 

70 

ber of said motor, a second mold part positioned 
to be engaged by said platen and to be moved 
thereby during the latter part of the movement 
of Said platen and first mold part, a third mold 
part movable transversely to the direction of 5 
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movement of said first and econd 
motor means for moving and third mold part into 
and out of clamping engagement with said 
Ond mold part, prior to the engagement of 
platen with said second mold part, said third 
mold part being also capable of movement in the 
same direction as the second mold part and be 
ing moved by said platen while said third mold 
part is in clamped engagement with said second 
mold part and during the latter part of the platen 
movement and stop means for initing the move 
ment of all of said mold parts by said platen 
motor. 2. In a press, said press having at least three 
mold parts at least two of which are movable 
independently of each other and all of which are 
movable in unison, a platen motor, a first mold 
part and a platen rigid with the movable motor, 
a first mold part and a platen rigid with the mov 
able member of said motor, a second mold part 
positioned to be engaged by said platen and to 
be moved thereby during the latter part of the 
movement of said platen and first mold part, a 
third mold part movable transversely to the di 
rection of movement of said first and second mold 
parts, a transversely disposed motor means for 
moving said third mold part into and out of 
clamping engagement with said second mold part, 
prior to the engagement of said platen with said 
Second mold part, said third mold part being also 
capable of movement in the same direction as the 
Second mold part and being moved by said platen 
while said third mold part is in clamped engage 
ment with said second mold part and 6.uring the 
latter part of the platen movement and stop 
means for limiting the movement of all of said 
mold parts by said platen motor, and an addi 
tional motor means connected to one of said mold 
parts for maintaining the same against said stop 
eans. 
3. In a press, said press having at least three 

mold parts at least two of which are movable 
independently of each other and all of which are 
movable in unison, a platen motor, a first mold 
part and a platen rigid with the movable mem 
ber of said motor, a second mold part positioned 
to be engaged by said platen and to be moved 
thereby during the latter part of the movement 
of said platen and first mold part, a third mold 
part movable transversely to the direction of 
movement of said first and second mold parts, 
a motor means for moving said third mold part 
into and out of clamping engagement with said 
Second mold part, prior to the engagement of said 
platen with said second mold part, said third mold 
part being also capable of movement in the same 
direction as the second mold part and being 
moved by said platen while said third mold part 
is in clamped engagement with said second mold 
part and during the latter part of the platen 
movement and stop means for limiting the move 
ment of all of said mold parts and platen by said 
platen motor. 

4. In a press, said press having at least three 
mold parts at least two of which are movable 
independently of each other and all of which are 
movable in unison, a platen motor, a first mold 
part and a platen rigid with the movable member 
of Said motor, a second mold part positioned to 
be engaged by said platen and to be moved there 
by during the latter part of the movement of 
said platen and first mold part, a third mold part 
movable transversely to the direction of move 
ment of said first and second mold parts, a motor 
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means for moving said third mold part into and 
out of clamping engagement with said second 
mold port, prior to the engagement of said platen 
with said second mold part, said third mold part 
being also capable of movement in the same di 
rection as the second mold part and being moved 
by said platen while said third mold part is in 
clamped engagement with said second mold part 
and during the latter part of the platen move 
ment and stop means for limiting the movement 
of all of said mold parts and platen by said platen 
motor, and an additional motor means connected 
to One of said mold parts for maintaining the 
same against Said stop means. 

5. In a press, Said press having at least three 
mold parts at least two of which are movable 
independently of each other and all of which 
are movable in unison, a platen motor, a first 
mold part and a platen rigid with the movable 
member of Said motor, a second mold part posi 
tioned to be engaged by said platen and to be 
moved thereby during the latter part of the move 
ment of Said platen and first mold part, a third 
mold part movable transversely to the direction 
of movement of Said first and second mold parts, 
a motor means for moving said third mold part 
into and out of clamping engagement with said 
second mold part, prior to the engagement of said 
platen with said second mold part, said third 
mold part being also capable of movement in the 
same direction as the second mold part and being 
moved by said platen while said third mold part 
is in clamped engagement with said second mold 
part and during the latter part of the platen 
movement and stop means for limiting the move 
ment of all of said mold parts by said platen 
motor, and an additional motor means connected 
to said second mold part for maintaining the 
same against said stop means. 

6. In a press, said press having at least three 
mold parts at least two of which are movable 
independently of each other and all of which are 
movable in unison, a platen motor, a first mold 
part and a platen rigid with the movable mem 
ber of said motor, a second mold part positioned 
to be engaged by said platen and to be moved 
thereby during the latter part of the movement 
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of said paten and first mod part, a third mold 
part movable transversely to the direction of 
movement of said first and second nold parts, 
a motor means for moving said third mold part 
into and out of clamping engagement with said 
second mold part, prior to the engagement of said 
platen with said second mold part, said third mold 
part being also capable of movement in the same 
direction as the second mold part and being 
moved by said platen while said third mold part 
is in clamped engagement with said second mold 
part and during the latter part of the platen 
movement and stop means for limiting the move 
ment of all of said mold parts by said platen no 
tor, and a fourth mold part and motor means 
therefor for advancing said fourth mold part to 
ward and away from said first mold part and in 
the same direction of movement as the movement 
of said first mold part. 

7. In a press, said press having at least three 
mold parts at least two of which are movable 
independently of each other and all of which are 
movable in unison, a paten motor, a first mold 
part and a platen rigid with the movable member 
of said motor, a second mold part positioned to 
be engaged by said paten and to be moved there 
by during the latter part of the movement of said 
platen and first mold part, a third mold partnoy 
able transversely to the direction of movement of 
said first and second mold parts, a motor means 
for moving said third mold part into and out of 
clamping engagement with said second mold part. 
prior to the engagement of said paten with said 
second mold part, said third mold part being 
also capable of movement in the same direction 
as the second mold part and being moved by said 
platen while said third mold part is in clamped 
engagement with said second mold part and dur 
ing the latter part of the paten movement and 
stop means for initing the movement of all of 
said mold parts by said platen motor, and means 
responsive to a desired maximum pressure in the 
space encompassed by said mold parts to simul 
taneously operate said paten notor, and another 
of said mold means to mold opening position. 

S. S. E. R. 


