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UNITED STATES PATENT OFFICE 
NDER AWING SEPARATE ADJUSTABLE 
PERESSURES 

Walter Ernst, Mount Gilead, Ohio, assignor to The Hydraulic Development Corporation, Inc., 
Mount Gilead, Ohio, a corporation of Delaware 
Application March 29, 1940, Serial No. 326,709 

(C. 113-45) Claims. 

This invention relates to presses, and in par 
ticular to hydraulic presses having blank holding 
arrangements in association with drawing de 
wices. 
One object of this invention is to provide a 

hydraulic press having a drawing plunger and 
a plurality of clamping cylinders which will make 
it possible to exert and maintain different irres 
sures in the clamping cylinders, and to vary the 
pressure in the individual clamping cylinders in 
dependently of each other. 

It is another, object of this invention to pro 
vide a hydraulic press having a drawing plunger 
and a plurality of clamping cylinders, in which 
the pressure in each clamping cylinder is indi 
vidually controllable and automatically main 
tained by means associated with said clamping 
cylinders. - 
A further object of the invention consists in 

providing a hydraulic press of the character 
referred to in the preceding paragraph in which 
each clamping cylinder is associated with a vari 
able delivery pump which automatically varies 
its flow of fluid so as to maintain the desired 
pressure in the clamping cylinder pertaining 
thereto. 

It is a still further object of the invention to 
provide a hydraulic press having a drawing 
plunger, a plurality of clanping cylinders, and 
cushioning cylinders which will make it possible 
individually to vary and maintain the pressure 
in each clamping and cushioning cylinder. 
These and other objects and advantages will 

appear more clear from the following specifica 
tion in connection with the accompanying draw 
ings in which: 

Figure 1 diagrammatically illustrates a press 
according to the present invention at the begin 
ning of the downward stroke of the clamping 
plungers; . 

Figure 2 is a view similar to Figure 1, but 
showing the press at the end of the clamping 
stroke; 

Figure 3 is a section along the line 3-3 of Fig 
ure 1; 

Figure 4 is a section similar to Figure 3 with 
the exception that the pumps associated with 
the clamping cylinders are replaced by pressure 
reducing valves; 

Figure 5 illustrates on a somewhat larger Scale, 
a pump cooperating with the clamping cylinders; 

Figure 6 shows a reducing valve in detail; 
Figure 7 illustrates the hydraulic circuit for 

the cushidoning cylinders; and 
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used in connection with the hydraulic circuit of 
Figure 7. , 
The press as illustrated in the drawings com 

prises a bed and a head 2 spaced from and 
connected with each other by strain rods 3 and 
nuts 4. The head 2 carries a main cylinder 5 
and clamping cylinders G. The main cylinder 5 
has reciprocably mounted therein a plunger 
carrying a press platen 8 which, in its turn, Sup 
ports an upper die 9. The lower end of the main 
cylinder 5 is provided with packing material fo 
compressed by a gland for preventing leakage 
from the main cylinder. Similarly, each of the 
clamping cylinders 6 is provided with packing 
material 2 compressed by a gland 3 for pre 
venting leakage from the respective camping 
cylinder. 
Through each gland 3 and packing material. 
2 of the clamping cylinders is passed a clamp. 
ing plunger 4 carrying a blank holder 5. The 
press platen 8 and blank holder 5 have lugs 6 
and respectively through which a rod 8 with 
nuts 9 and 20 is passed so that the blank hold 
er 5 is lifted by the press platen when the lat 
ter, has moved a predetermined distance away 
from the blank holder. The main cylinder 5 is 
connected at its upp'? end with a conduit; 2 
leading to one port 22 of a variable delivery 
pump 23, while the other port 24 of the pump 
23 is connected with a conduit 25 leading to the 
lower end of the cylinder 5. - 
Each of the clamping cylinders 6 is connected 

by means of a conduit 26 with a conduit 2 lead 
ing to a two-way valve 2 and having mounted 
therein a check valve 2 which opens in the 
direction of the arrow A only. The two-way 
valve 28 comprises a cylinder 30 closed at its ends 
by packing material 3 and 32 and heads 33 and 
34. The cylinder 30 has three aligned bores 35, 

and 37 of a diameter corresponding to the 
diameter of pistons 38 and 39 connected with a 
push rod 40. The bores 35 and 36 are sepa 
rated from each other by a chamber 4f having a 
diameter greater than those of the pistons 38 and 
39. Similarly the bores 36 and 37 are separated 
by a chamber 42 which has a diameter likewise 
greater than those of the pistons 38 and 39. 
A conduit 3 leads from the chamber 42 to a 

fluid tank 44, while the conduit 27 leads into the 
chamber 4. The fluid tank 44 has mounted 
therein a valve 45 for releasing the pressure in 
the upper portion of the main cylinder 5 at th9 
beginning of the return stroke of the plunger . 
This valve 45 comprises a casing 46 having two 

Figure 8 is a detail of the relief valve to be 55 spring chamber 47 and 48 and two cylinder bores 
  



2 
4 and 50. The cylinder bore 49 is adapted to 
communicate through an aperture 5 with the 
fluid tank 44, and similarly an aperture 52 is pro 
Yided for effecting communication between the 
cylinder bore 50 and the fluid tank 44. Further 
more, a channel 53 is provided for effecting a 
communication between the two bores 49 and 50. 
A conduit 54 leads from the bore 50 to the con 
duit 2, while a conduit 55 leads from the cylin 
der. bore 49 to the conduit 25. A conduit 56 
branches off from the conduit 54 and leads to 
the cylinder bore 49. Reciprocably mounted in 
the cylinder bore 49 is a valve member 5 with 
two pistons 58 and 59 which, in the position 
shown in Figure 1, close of the channel 53 and 
the aperture 5. 
Connected with the piston 59 is an abutment 

60 which is engaged by a spring 6 provided in 
the spring chamber 47 and urging the valve 
member 57 toward the right. Similarly, a spring 
62 in the spring chamber 48 engages an abut 
ment 63 connected with a piston 64 reciprocable 
in the cylinder bore 50. The piston 64 forms a 
part of the valve member 65 which carries a 
second piston 66. In the position shown in Fig 
ure 1, the piston 64 closes the aperture 52, while 
the piston 66 prevents communication between 
the conduit 54 and the channel 53. A conduit 
ST leads from the fluid tank 44 to the port 24 
of the pump 23 and has mounted therein a check 
valve 68 which opens only in the direction of 
the arrow B. 
A further conduit 69 leads from the fluid tank 
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44 to a chamber 70 of a Surge valve generally 
designated 7 f. The surge valve has a cylin 
der bore 72 separated from the chamber 70 by a 
partition T3, and a cylinder bore 74 separated 
from the chamber TO by 6 partition 75. The 

35 

partition T3 is provided with a bore through ; 
which is passed a piston rod 76 carrying a piston 
77. A spring 78 is mounted between the parti 
tion T3 and the piston 7 urging the piston 77 
upward. The partition 75 is likewise provided 
with a bore 79 which has a diameter greater 
than the diameter of the piston rod 76. The 
cylinder bore 74 has also reciprocably mounted 
therein a piston 80 urged by a spring 8 to its 
uppermost position. In this uppermost position 
the piston 80 closes of a port 82 connected with 
the conduit 2 by a conduit 83. A conduit 84 
leads from the lower part of the cylinder bore 
T4 to the conduit 54, while a conduit 85 leads 
from the upper portion of the cylinder bore 72 
to the conduit 55. 
The push rod 40 passing through the two-way 

valve 28 has adjustably mounted thereon two 
cams 86 and 87 having grooves 88 and 89 re 
spectively. The cams 86 and 87 cooperate with 
pins 90 and 9 carried by an arm 92 connected 
with the press platen 8. The arm 92 has a bore 
93 through which the cams 88 and 89 may pass. 
The pins 90 and 9 ? are urged toward the bore 
93 by springs 94 and 95 provided in arm 92 so 
that the pins may engage the groove 88 or 89 as 
the case may be. The lower end of the push 
rod 40 is passed through a lug 96 connected with 
the bed . The bed carries cushioning cylin 
ders 9T having reciprocably mounted therein 
cushioning plungers 98 passing through packing 
material 99 compressed by a gland OO and car 
rying the lower die O. 
According to the embodiment of Fig. 3, each of 

the clamping cylinders 6 is connected with the 
pressure side of a variable delivery pump O2 by 
means of the conduit 28. The suction side of 
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2,294,451. 
each delivery pump O2 is connected by means 
of a conduit 03 with a fluid tank 04 which, if 
desired, may be connected with or form a part 
of the fluid tank 44. Branching off from the 
conduit 26 is the conduit 27 leading to a channel 
f06 of the check valve 29 (see also Fig. 1). The 
channel 06 is normally closed by a ball 08 ar 
ranged in a chamber 09 of the check valve 29. 
The chamber 09 communicates through a chan 
nel to with the chamber 4f of the two-way 
valve 28. As will be clear from the foregoing, 
the four check valves 29 prevent the pressure 
from equalizing in the four clamping cylinders 
B, whereas the two-way valve 28 is adapted to 
open the clamping cylinders to exhaust. 
The variable delivery pump O2, shown in de 

tail in Figure 5, comprises a pump casing 
having connected to one side thereof, for instance 
by means of screws 2, a hollow arm 3. Tele 
scoped in the hollow arm 3 is a spring Casing 

4 engaged by one end of the spring fls. The 
other end of the spring 5 abuts the wall. 
of the hollow arm 3. Reciprocably mounted 
within the pump casing f f is a flow-control 
member 7 adapted to vary the flow of the vari 
able delivery pump by moving a secondary rotor 
relatively to a primary rotor. Moreover, a plu 
rality of radial pistons and cylinders (not shown) 
are operatively connected with said rotors. The 
arrangement of these rotors and the interior of 
the pump is well-known to those skilled in the 
art and for more detailed description thereof, 
reference may be had to U. S. Patents Nos. 
1,964,244 and 2,041,172. 
Threaded into or otherwise connected with the 

flow-control member 7 is an adjusting rod 8 
which passes through the pump casing f and 
the wall f6 of the hollow arm 3 and is pro 
vided with a threaded portion f 9 passing through 
the spring casing 4. The threaded portion 
is engaged by a nut f 20 provided with a hand 
wheel 2 so that by rotation of the handwheel 
2f in one direction, the spring casing 4 may 
be moved into the hollow arm 3 thereby in 
creasing the thrust of the spring, whereas the 
rotation of the handwheel 2 in the opposite 
direction allows the spring 5 to expand. 
Screwed to or otherwise connected with the op 
positeside of the pump casing is a cylinder 22 
having a cylinder bore 23, closed at its outer end 
by a gasket 24 and a cylinder head 25. Re 
ciprocably mounted in the cylinder bore 23 is a 
piston f 26 connected with a pushrod f 27 threaded 
into the flow-control member f7. Adjacent the 
cylinder bore 23 and adapted to communicate 
therewith is a bore 128 having a diameter greater 
than the diameter of the cylinder bore 23 and 
communicating through a conduit 29 with the 
pressure side of the pump 02. Leakage from the 
bore 28 toward the interior of the pump casing 

f is prevented by packing material 30 pro 
vided between the pump casing and the cyl 
inder 22 and surrounding the push rod f 27. 
As will be clear from the foregoing, the spring 
5 tends to hold the flow-control member in a 

position determined by the setting of the spring, 
thereby maintaining a predetermined flow of 
fluid of the pump 02. However, if the fluid 
pressure of the pump exceeds a predetermined 
value, this pressure will be conveyed from the 
pressure side of the pump through the conduit 
29 into the bore 28 where it acts upon the pis 

ton 26 and moves the latter somewhat toward 
the right until equilibrium is established between 
the pressure acting upon the piston 26 and the 



thrust of the spring acting in the opposite direc 
tion. The movement of the piston 26 toward 
the right causes the flow-control member to re 
strict the flow of fluid of the pump O2. In this 
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the sleeve 55 connected with the casing 54. 
The upper end of the spring 50 rests against the 
nut 59 while the lower end of the spring abuts 
the washer 49. The stem 58 is provided with 

way, the pump 02 automatically maintains the 5 a handwheel 62 by which it may be rotated, and 
desired fluid pressure. 
According to the embodiment of Figure 4, the 

pumps O2 are replaced by pressure reducing 
valves 3 which are supplied with fluid from a 
common variable delivery pump f42. Since this 
pump as shown in the drawing lacks the servo 
motor conduit 29 of the pump O2, provision is 
made for preventing excessive pressure in the 
conduits between the pump 42 and the pressure 
reducing valves f3f. To this end a conduit 43a 
comprising a relief valve 42d connects the pump 
f42 with the tank 44. The relief valve 42a is 
so set that its opens towards the tank 44 at a 
pressure slightly higher than the denied pressure 
in the clamping cylinders. Aside from the above 
mentioned features the arrangement shown in 
Figure 4 corresponds to that of Figure 3 and the 
corresponding parts are designated with the same 
reference numerals, however with the additional 
letter a. The pressure reducing valve 3 comprises a 
body member 32 (see Figure 6) having recip 
rocably mounted therein a plunger 33 guided 
by a guide ring 34 and by a packing 35 prefer 
ably of U-shaped leather mounted between rings 
36 and 37. A shoulder 38 on the body forms 
a seat for the ring 36, and a screw plug 39 
threaded into the body 32 presses the ring 37 
against the packing 35. 
The body 32 of each of the four pressure re 

ducing valves shown in Fig. 4 is provided with an 
inlet 40 connected with a conduit fo3a leading 
to a manifold 4 which is connected with the 
pressure side of the variable delivery pump 42. 
The suction side of the variable delivery pump 42 
communicates through a conduit 43 with a fluid 
tank 44 which may be connected with or form a 
part of the fluid tank 44. The inlet 40 (see Fig. 
6) communicates by an inclined passage f45 and 
openings 46 in the ring 37 with a central cham 
ber 47 in the end of the plunger 33. A plu 
rality of Small ports 48 radiate from the cham 
ber 47 and pass through the plunger. The inner 
end of the plunger 33 is provided with a shoulder 
which rests against a washer 49 which is forced 
outwardly by a spring 50 and therefore tends to 
resist the inward movement of the plunger. A 
chamber 5 within the body 32 communicates 
by means of an outlet f 52 with a conduit 26a. 
leading to the respective clamping cylinder 6a 
and the check valve. 29.a. Since the clamping cyl 
inder 6a and check valves 29a fully correspond 
to the clamping cylinders 6 and check valves 29 
respectively, no further explanation is necessary. 
The ports f48 are adapted to communicate with 
the chamber 5 when the plunger is forced in 
wardly by a predetermined amount. 
Screw threaded into the body is a casing 54 

which is welded or otherwise fastened to a sleeve 
55 which is preferably of non-corrosive metal. 
The sleeve 55 has two diametrically opposite slots 
f56 extending through the walls thereof a con 
siderable distance from the outer end. A cap f 57 
is screw threaded on the outer end of the casing 
54, and through this cap passes a stem 58 which 

is screw threaded on its inner end to engage a 
nut 59. Suitable packing. 60 is provided for 
the stem. Pins 6 carried by the nut 59 have 
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since the nut 59 cannot rotate with the stem 
57 due to the engagement of its pins 6 with 

the slot f$6, the rotation of the handwheel will 
cause the nut 59 to move longitudinally of the 
casing so as to vary the thrust of the spring 50. 
A passage 63 affords communication between the 
chamber 5 and the interior of the casing f 54 
when the plunger. 33 is moved inwardly suffi 
ciently to lift the washer 49 off its seat on the 
body and thus open the communication, it being 
understood that the interior of the casing 54 is 
always under more or less pressure by reason of 
the fiuid entering between the washer 49 and 
the sleeve 55 and around the plunger 33. 
The valve opens in the following manner: 
The hydraulic pressure entering through the 

... inlet 40 and the passage 45 is supplied to the 
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plunger 33 within the chamber 47 and also at 
the end of the plunger f33. This pressure being 
greater than that of the spring 50 moves the 
plunger inward. As soon as the ports f48 pass 
beyond the packing 35 and open communica 
tion with the chamber 15, the fluid will pass 
therethrough and through the passage 63 into 
the spring chamber, thus affording. a back pres 
Sure upon the plunger 33 in addition to the pres 
Sure of the spring 50. The pressure on the two 
Sides of the plunger 33 will therefore tend to 
arrive at a balance, and it is evident that the 
pressure at the low pressure outlet 52 will be 
equal to the high pressure minus the pressure 
acting from the interior of the shell 55 upon 
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their ends projecting into the slots (56 and there 
by prevent relative rotation between the nut and 75 

the washer 49. When the pressure at the outlet 
52 increases, this pressure will be conveyed 
through the passage 63 to the interior of the 
sleeve 55 and act therefrom upon the washer 
49 So as to move the plunger 33 downwardly, 

thereby restricting the flow of fluid through the 
ports 48 into the chamber 5. In this way the 
desired pressure at the outlet 52 will be auto 
matically maintained. 

Referring now to Figure 7 illustrating the hy 
draulic circuit for the cushioning cylinders 97, 
it will be noted that each cushioning cylinder 
communicates through a conduit 64 with a 
check valve. 65. This check valve 65 corre 
Sponds to the check valve. 06 of Figure 3 and 
comprises a chamber 66 communicating through 
a channel f67 and a conduit 68 with the con 
duit. 64. A further conduit 69 which may be 
closed by a ball. To communicates with a conduit 
7 leading into a conduit T2 which, in its turn, 

is connected with the pressure side of a variable 
delivery pump 73. The suction side of the 
variable delivery pump 73 is connected with a 
fluid tank not shown in Figure 7. The conduit 
f64 is also connected with a relief valve 74 shown 
in detail in Figure 8. ... 
The relief valve T4 consists of a casing 75 

having a bore 76 wherein reciprogates a valve 
plunger 77. Arranged between the valve plunger 
77 and the bore 76 is a tubular member 78 

having a longitudinal bore 79. and a cross bore 
180, the cross bore f 80 communicating with an 
annular chamber opening into a transverse bore . 
8 in the casing 75. The end?xconnection 82 
of the conduit 64 is held in communication with 
the bore 76 by means of a collar 83 engaging 
the threaded portion 84 of the casing 75, where 
as a pipe connection 85 similar to the pipe con 

  



4. 
nection f2 communicates with a fluid tank (not 
shown) and is held in communication with the 
transverse bore 8 by means of the threaded 
collar 86 engaging the threaded portion fBT of 
the casing 75. 
Mounted on the upper portion of the Casing 
75 is a tubular cap f 88 secured thereto by screws 
89. Within the cap 88 is a colled spring 90, 

one end of which engages an enlargement 9 
upon the upper end of the valve plunger T, 
whereas the opposite end engages a button 92 in 
contact with an adjusting screw 93 threaded 
through a bore 94 in the upper end of the cap 

8. Surrounding and covering the adjusting 
screw 93 is a hollow nut 95 which serves to 
protect the adjusting screw 93 and also to lock 
it in its adjusted position. 
As will be clear from the foregoing description, 

the spring 90 will normally hold the plunger 
7 in such a position that the latter prevents 

communication between the bore 79, and the 
transverse bore 8. However, when the pres 
sure in the bore f 9 exceeds a predetermined 
value determined by the setting of the spring 
90, the plunger TT will be lifted to such an ex 

tent that pressure fluid from the respective 
cushioning cylinder 9 may pass through the con 
duit 64 and the bore 79 into the transverse 
bore 8 and from there to the fluid tank. The 
fluid expelled from the respective cylinder 97 
cannot escape to the conduit 7 since the com 
munication between the conduit 68 and the con 
duit f is closed by the ball O. 
The operation of the device is as follows: 
If a drawing operation is to be effected, the 

workpiece 96 is placed on the bed and the 
hydraulic pump 23 is started and its control set 
so that fluid pressure passef through the conduit 
2. The plunger first moves downwardly by 
gravity and the space above the plunger is filled 
by fluid from the pump 23 and from the tank 44 
through the conduit 69, the surge valve and 
the conduits 82 and 2. It will be understood 
that the suction effect in the conduit 2 and the 
conduits 54 and 84 causes the piston 80 of the 
surge valve to move downwardly SO as to effect 
communication between the Surge valve cham 
ber 74 and the conduit 82 connected therewith. 
At the same time the clamping plungers 4 move 
downwardly by gravity and fluid from the varia 
able delivery pumps 02 (Figure 3) or the variable 
delivery pump 4.2 (Figure 4) flows through the 
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69. Just before the upper die 9 contacts the 
workpiece 96, the pins 90, 9 of the arm 92 en 
gage the groove 88 of the cam B6 and move the 
rod 40 downwardly so as to shift the pistons 8 
and 39 of the two-way valve 28 for interrupting 
the communication between the conduits 27 and 
43. It will be understood that the rod 40 was pre 
viously held in its upper position by friction be 
tween the rod 40 and the packing material 3f, 32 
surrounding the same. When the pistons 3 and 
39 have reached their lower-most position while 
the downward movement of the die 9 still con 
tinues, the pins 90 and 9 click out of the groove 
88, slide over cam 87 and at the end of the press 
ing or drawing operation are below the cam T. 
When the drawing operation proper starts, the 
die 9 presses the workpiece f 96 into the lower 
die against the resistance of the liquid in the 
cushioning cylinders 97. Fluid from the cush 
ioning cylinders 97 can escape only through the 
relief valves 74 and the pressure in each cylin 
der 97 can be controlled by the adjustment of its 
respective relief valve, i.e. by setting the screw 
93. Of the valve 4. 
After the upper die 9 has moved the desired 

distance and completed its drawing operation the 
flow through the pump 23 is reversed by any de 
sired means so as to initiate the retraction stroke 
of the plunger T. When the pins 90, 9 during 
this retraction stroke engage the groove 89 of the 
cam 87, they move the control rod 40 and the pis 
tons 38, 39 in the two-way valve 28 to their upper 
most position indicated in Figure 1, thereby es 
tablishing communication between the conduits 
27 and 43 so that liquid from the clamping cyl 
inder 6 may escape through the conduits 27, the 
check valves 29, the two-way valve 28, and the 
conduit 43 into the fluid tank 44. When the re 
traction stroke of the plunger is about to be 

40 

conduit 26 or conduits 03a and 26a respectively 
into the clamping cylinders. The cushioning 
cylinders 9 are assumed to have been filled with 
fluid during the previous retraction stroke, so 
that their cushioning plungers are in their upper 
position. 

During the downward movement of the plunger 
the liquid in the lower portion of the main cyl 

inder 5 escapes through the conduit 25 to the 
suction side 24 of the pump 23. As soon as the 
upper die 9 contacts the workpiece 96, pressure 
starts to build up in the main cylinder 5 above 
the plunger and acts through the conduits 2 
and 54 upon the piston 66 of the valve member 
65 thereby moving the valve member 65 against 
the thrust of the spring 62 toward the left so as 
to effect communication between the conduit 54 
and the channel 53. Furthermore, the pressure 
in conduct 3 supported by the spring 78 moves 
the piston 77 upward while the spring 8 of the 
surge valve 7 moves the piston 80 engaged 
thereby likewise upward so as to close commu 
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started, pressure fluid is delivered by the pump 
23 into the conduit. 25. However, at this time the 
piston 80 prevents communication between the 
conduit. 2 and the conduit 69 so that no fluid 
may escape through these conduits from the 
upper portion of the ?hain cylinder 5. The pres 
sure in the conduit 25 is therefore conveyed 
through the conduit 55 and moves the pistons 
58 and 59 of the valve 45 toward the left. Since 
previously the piston. 66 was moved toward the 
left, fluid from the upper portion of the main cyl 
inder 5 may now escape through the conduits 2, 
54 and 56 into the cylinder bore 49 from where 
it flows through the apertures 52 into the tank 
44. Furthermore, liquid may escape from the 
conduits 2, 54 and 56 into the cylinder bore 49 
and from there through the channel 53 and the 
aperture 52 into the tank 44. 
The relief of pressure from the upper portion 

of the main cylinder 5 through the valve 45 en 
ables the pressure in the conduit 55 to move the 
piston 7 of the surge valve it downwardly so as 
to push the piston 80 against the thrust of the 
spring 8, thereby effecting communication be 
tween the conduit 2 and the conduit 69 so that 
the liquid from the upper portion of the main 
cylinder 5 may now escape through the last-men 
tioned conduits into the surge tank. The pres 
Sure fluid delivered by the pump 23 through the 
conduit 25 into the lower portion of the main cyl 
inder 5 now moves the plunger upwardly. A 
portion of the pressure fluid also flows from the 
port 24 through the conduit 25a into the cush 
ioning cylinders 9 so as to fill the latter and to 

nication between the conduit 83 and the conduit is raise the cushioning plungers 98 to the position 
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they occupy at the beginning of the drawing op 
eration. 
As previously mentioned, when the fluid pres 

sure in the clamping cylinders 6 exceeds a pre 
determined pressure, the delivery of the pump O2 
is automatically restricted so that the desired 
pressure is substantially maintained. If for Some 
reason during the drawing Operation the pres 
sure in the clamping cylinders should still exceed 
a predetermined value, the respective check 
valves 29a come into operation. So as to release 
the pressure until it again reaches the allowable 
value. As will be clear from the foregoing de 
scription, each clamping cylinder is individually 
controlled and may be individually adjusted ac 
cording to the desired pressure in the repSective 
clamping cylinder. A sirlilar automatic control 
of the clamping cylinders is effected when the 
pumps 102 in the circuit of Figure 3 are replaced 
by the reducing valves 3 shown in Figure 4. In 
the latter case only one pump, viz. pump 42, 
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supplies fluid to the clamping cylinders, and the 
pressure reducing valves 3 automatically main 
tain the desired individual pressures in the clamp 
ing cylinders 6a according to the setting of the 
respective springs 50 in the pressure reducing 
valves 3, as previously explained. The relief 
valves 88 associated with the cushioning cylin 
ders prevent undue pressure in the cushioning 
cylinders, which pressure may be determined for 
each cushioning cylinder individually by the Set 
ting of the respective springs 90. 

It will be understood that I desire to compre 
hend within my invention such modifications as 
come within the scope of the claims and the in 
vention. For instance, if desired, the check valves 
29 and 29a may be replaced by check valves in 
which the closure member is normally held in 
closed position by a spring. Also a constant de 
livery pump may be substituted for the variable 
delivery pump 42 or, preferably, the pump 42 
with the conduit 43a and check valve 42d may 
be replaced by the self controlling variable de 
livery pump O2. 
Having thus fully described my invention what 

I claim as new and desire to secure by Letters 
Patent is: 

1. A hydraulic press comprising in combination 
a drawing plunger, a plurality of fluid operable 
clamping pistons reciprocable in clamping cylin 
ders, a plurality of variable delivery pumps re 
spectively associated with said clamping cylinders 
for supplying fluid thereto, said pumps being 
adapted automatically to vary the supply of fluid 
to said cylinders in response to the pressure pre 
Wailing in said cylinders, means adapted to pre 
vent equalization of the pressure in said clamp 
ing cylinders, and valve means adapted to allow 
escape of fluid from said clamping cylinders dur 
ing the retraction stroke of the drawing plunger, 
and means extending from said drawing plunger, 
said extending means being located out of con 
tact with said valve means at the end of the 
drawing stroke of said drawing plunger, but lo 
cated in the path of said extending means, 
whereby the valve means is operated by said ex 
tending means during the retraction stroke of 
said drawing plunger. 

2. A hydraulic press comprising in combination 
a drawing plunger, a plurality of clamping cylin 
der-piston-assemblies for clamping a workpiece 
during the drawing operation of said drawing 
plunger, a plurality of variable delivery pumps 
associated respectively with said clamping cylin 
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and adapted automatically to vary the flow of 
fluid to said cylinder-piston-assemblies for main 
taining a predetermined pressure therein, the 
pressure of each clamping cylinder-piston-assem 
bly being variable independently of one another, 
a plurality of cushioning cylinders with cushion 
ing plungers reciprocable therein, a plurality of 
individually controllable pumps for supplying 
fluid to said cushioning cylinders and means aSSO 
ciated with said pumps and adapted individually 
to vary and maintain the fluid pressure in said 
cushioning cylinders. - 

3. A hydraulf press comprising in combination 
a drawing plunger, a plurality of fluid operable 
clamping members for holding a workpiece during 
the drawing operation of said drawing plunger, a 
plurality of pumping means operable independent 
ly of each other individually supplying pressure 
fluid to said clamping members, means associated 
with said clamping members and adapted au 
tomatically to vary the supply of fluid to the 
respective clamping member and to maintain a 
predetermined different pressure thereon, a plu 
rality of cushioning members cooperating with 
said drawing plunger during the drawing opera 
tion, further pumping means for supplying fluid 
to said cushioning members, and a plurality of 
relief valves associated with said cushioning 
members operable at the attainment of a prede 
termined pressure on said clamping members. 

4. A hydraulic press comprising in combina 
tion a main cylinder, a drawing plunger recipro 
cable in said main cylinder and supporting an 
actuating member, a plurality of fluid operable 
clamping plungers reciprocable in clamping cyl 
inders and adapted to hold a workpiece during 
the drawing operation of said drawing plunger, 
a main pump for supplying fluid to said main 
cylinder to actuate said drawing plunger, a plu 
rality of independently operable fluid supply 
means respectively associated with said clamping 
cylinders, means operatively connected with said 
fluid supply means and adapted automatically to 
control the supply of pressure fluid from said 
fluid Supply means to said clamping cylinders to 
create and maintain different predetermined 
pressures in different clamping cylinders, and 
valve means comprising a reciprocable valve and 
actuating means therefor located adjacent to said 
actuating member, said actuating means operable 
by said actuating member to release all fluid 
pressure in said clar. ping cylinders in response 
to a predetermined point of travel of said draw 
ing plunger during the retraction stroke thereof. 

5. A hydraulic press comprising in combina 
tion a drawing plunger, a plurality of fluid Oper 
able clamping pistons reciprocable in clamping 
cylinders, a plurality of variable delivery pumps 
respectively associated with said clamping cylin 
ders for supplying fluid thereto, said pumps be 
ing adapted automatically to vary the supply of 
fluid to said cylinders in response to the pressure 
prevailing in said cylinders, adjusting means asso 
ciated with said pumps for maintaining different. 
predetermined pressures in different clamping 
cylinders, a plurality of cushioning members co- . 
operating with said drawing plunger during the 
drawing operation, pumping means independent 
of said variable delivery pumps for supplying 
fluid to said cushioning members, a plurality of 
variable delivery pumps respectively associated 
with said cushioning members and having means 
adapted to maintain different pressures on differ 
ent cushioning members, and means adapted to 

der-piston-assemblies for supplying fluid thereto 76 release the pressure in said clamping cylinders in 
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response to a predetermined point of travel of 
said drawing plunger during the retraction stroke 
thereof. 

6. In a hydraulic press having a main ram and 
a plurality of blankholder cylinders and rams, 
a closed circuit system interconnecting said rams, 
said blankholder rams having means whereby 
they are hydraulically actuated in one direction 
only, a common valve controlling mechanism 
therefor actuated by the movement of a platen at 
tached to the main ram, means interconnect 
ing said main ram and blankholder rams where 
by said main ram moves said blankholder rams 
in the opposite direction and a plurality of inde 
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pendent pumps connected into said closed hy- 15 
draulic system each supplying fluid to each of 
the blankholder rams. 

2,29445 
7. In a hydraulic press having a main fan 

and a plurality of blankholder cylinders and 
rams, a closed circuit system interconnecting 
said rams, said blankholder rams having means 
whereby they are hydraulically actuated in one 
direction only, a common valve controlling mech 
anism therefor actuated by the movement of a 
platen attached to the main ram, means inter 
connecting said main ram and blankholder rams 
whereby said main ram moves said blankholder 
rams in the opposite direction, and a plurality 
of independent pumps connected into said closed 
hydraulic system each supplying fluid to each of 
the blankholder rams, and means of adjusting 
the fluid pressure from each of said blankholder ram plpS. 

WALTER, ERNST. 

  


