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This invention relates to the metal drawing art, 
and is concerned with the provision of a multiple 
action die cushion and die set for use therewith. 
By use of a. device incorporating this invention, 
it is possible to draw in a single punch press 
stroke objects formerly requiring several succes 
sive strokes. 
In the interest of clarity, the present invention 

is illustrated and described as incorporated in a 
set of dies and cushions to be used therewith for 
drawing a cylindrical steel can approximately ten 
inches long and ?ve inches in diameter out of 21 
plate gauge steel drawing stock. t is to be un 
derstood, however, that this invention is not lim 
ited to any such speci?c use. In order to draw 
such a can from a ?at blank, it is necessary that 
the blank be made into a shallow dish and that 
by successive drawing operations this shallow 
dish be gradually reduced in diameter and drawn 
out in length until the ?nal long, narrow can is. 
produced. 
The device of the present invention is particu 

larly adapted for use with long stroke hydraulic 
presses or with a long stroke press of the type 
described in the copending application of Albert 
Clements, entitled. “Screw Press,” ?led November 
22, 1940, and given Serial No. 366,610. These two 
types of presses are mentioned as examples, al 
though any press having a long stroke and suf~ 
?cient capacity can be used with this device. 

It is, therefore, an object of the present inven— 
tion to provide a novel device that enables the 
drawing in one punch press stroke of objects for 
merly requiring a plurality of separate drawing 
operations. 
Another object of the present invention is to 

provide a novel die set adapted for a plurality of 
successive drawing operations. 

Still another object of the present invention 
is to provide an improved device which will cut a 
blank from a flat metal plate and then by suc~ 
cessive drawing operations draw this blank into 
a long, thin object. . 

Yet another object of the present invention is 
to provide a novel multiple action die cushion to 
gether with means for controlling the action of 
such a cushion. 
An additional object of my invention is to pro 

vide a multiple action die cushion and a die set 
cooperating therewith, such that some of the 
members of the die set will at one time act as 
punches to draw the metal, and will at other 
times act as draw rings around which the metal 
is drawn by_ a successive punching operation. 
Other objects and advantages will become ap 

parent from the following description of a pre 
ferred embodiment of my invention taken in con 
junction with the accompanying drawings in 
which: 

Fig. l is a vertical longitudinal sectional view 
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through a die cushion and die set constructed to 
embody the present invention; 

Fig. 2 is a somewhat diagrammatic sectional 
view of one set of duplicate control valves for use 
with the die cushion of the present invention; 

Figs. 3, 4, 5, and 6 are vertical longitudinal sec 
tional views similar to Fig. 1 showing successive 
positions of the various elements of the device 
during the course of a drawing operation. 
Referring to ‘Fig. 1 of the drawings, the punch 

press, of which only a portion is shown since it 
forms no part of the present invention, includes 
a bed I0 and a slide I2. An upper die member I4 
is secured to the lower surface of the slide, while 
a lower die set l5 rests upon and is secured to a 
bolster plate l8, which, in turn, is secured to the 
press bed It. The multiple action die cushion, 
indicated generally by the numeral 29, is com 
prised of a base 22'hung from the bed Ill upon a 
plurality of steel rods 24, so that the load tend 
ing to move the die cushion downwardly will be 
carried directly by the bed I I] through these rods. 
The base 22 supports an inner cylinder 26, while 
around this inner cylinder, a second cylinder 28 
is positioned, both of these cylinders being se 
cured to the base 22. Since the cylinder 28 is 
considerably larger in diameter than the cylin 
der 26, an annular space 30 will be provided be 
tween these cylinders, while a cylindrical space 
32 will be provided within the cylinder 25. 
At its lower end, the cylinder 28 has an out 

wardly extending ?ange 34 that provides a cylin 
drical surface which ?ts closely within a third 
cylinder 36 while at its upper end this third cyl 
inder 3t‘ has an inwardly extending ?ange '38 
which closely ?ts the outer cylindrical surface of 
the second cylinder 28. Thus, between the cylin 
der 36 and the cylinder 28, a third annular space 
40 is provided. 
A cylindrical piston 42 ?ts within the cylindri 

cal space 32, while an annular piston 44 ?ts 
within the annular space 30. An annular ring 46, 
somewhat smaller in external diameter than the 
external diameter of the cylinder 26, is secured 
to the upper end of cylinder 25 and is provided 
with a circular opening 48 somewhat smaller in 
diameter than the internal diameter of cylinder 
26. An upward extension 50 of the piston 42 of 
smaller diameter than the piston extends through 
the opening 43, and thus, the extension 50 is free 
to move upwardly and downwardly within the 
opening 48, while the ring 46 serves as a stop to 
limit the ‘upward movement of the piston 42. A 
similar annular ring 52 is secured to the upper 
end of cylinder 28. The central opening 54 in this 
ring is smaller in diameter than the internal di 
ameter of cylinder 23, and thus the ring limits the 
upward movement of piston 44. An annular ex 
tension 56 of the piston 44, having an external di 
ameter somewhat smaller than the internal diam 
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eter of the ring 52, extends through this opening 
54 and is free to move upwardly and downwardly 
through this opening. The external diameter of 
the ring 52 is somewhat greater than the external 
diameter of cylinder 29, and thus limits the up— 
ward movement of the outer cylinder 36 in a like 
manner, while an annular member 56 is secured 
to the top of the ?ange 38 and extends upwardly 
beyond the ring 52. 
Each of the pistons 42 and 44 is sealed within 

its respective cylinder by means of cup washers 
69 held in place by annular rings 62 in a ‘well 
known manner. 
?ange 34 of cylinder 28 is sealed by means of a 
cup washer 64 and ring 66 against the inner side 
wall of the outer cylinder 36. ' Similarly also, the 
upper ?ange 38 of the outer cylinder is sealed by 
means of a cup washer 68 and ring ‘I9 to the ex 
temal cylindrical surface of the intermediate cyl 
inder 28. ' 
For convenience in further discussion of the 

present invention, the cylindrical space 32, the 
annular space 30, and the annular space 49 will 
be referred to, respectively, as cylinders A, B, 
and C. I a 

From the above discussion it will be seen that 
in the absence of pressure within these cylinders, 
the pistons 42 and 44 and the annular outer cyl 
inder 36 will be free to move upwardly and down 
wardly within limits established by the rings 46 
and 52 and the bottoms of the several cylinders. 
Likewise, the vertical positions of the upward ex 
tensions 59, 56, and 58 can be determined by the 
positions of their respective pistons 42, 44, and 
36. For convenience, the outer annular cylinder 
36 will be referred to as a piston ‘hereafter, since 
its action in this device is somewhat similar to 
pistons 42 and 44, and since it moves relative to 
the base 22. 
When the piston 42 is at the top of its cylin 

der, the top end of the upward extension 59 will 
be spaced a short distance below the bolster plate 
I8 and will be in axial alignment with the upper 
die member I4. An annular crosshead ‘I2 is se 
cured to the upper end of the annular extension 
58 and lies with its upper surface in approxi-_ 
mately the same plane as the upper surface of 
the extension 59. A similar annular crosshead 
‘I4 is secured to the upper end of the annular ex 
tension 56 and lies somewhat beneath the cross 
head ‘I2. This latter crosshead 14 has a central 
opening provided with a bushing ‘I6 ?tted to the 
cylindrical extension 59. Thus, the extension 59 
and the crosshead ‘I4 are enabled to move verti 
cally relative to each other, although relative 
movement in other directions that would cause 
misalignment is prevented. A similar opening ‘I8 
is provided in the center of the crosshead ‘I2 to 
permit the passage of the extension 59 and also 
to permit the passage of a plurality of vertically 
extending circumferentially arranged rods to be 
described presently. The outer annular extension 
58 is guided for vertical movement by the bed 
I9 of the punch press through which it passes, or, 
if desired, by a specially constructed bearing 
member secured to the press bed I9. 
A pipe 80 communicates at one of its ends with 

the interior of cylinder A while its other end leads 
to a solenoid valve 82. In a similar manner, a 
second pipe 84 connects the cylinder B to a sec 
ond solenoid valve 86. The two solenoid valves 
82 and 86 are substantially identical and thus a 
description of one of these valves. will su?ice. 
Referring to Fig. 2, which shows the construc 

tion of the solenoid valves diagrammatically, a 

In a similar manner the lower’ 
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closed oil reservoir 88 contains a quantity of oil 
maintained under a pressure of approximately 
80 pounds per square inch. This pressure is 
maintained by connecting the reservoir to an air 
receiver, not shown, so that the space above the 
liquid in the reservoir contains air forced into 

I the reservoir from the air receiver. A pipe 99 
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extends into the reservoir and has its lower end 
below the liquid level'therein, while its upper end 
is connected to a forward chamber 92 of a pneu 
matically controlled hydraulic valve body 94. 
This valve body is also provided with an inter 
mediate cylindrical chamber 96 and a rearward 
cylindrical chamber 93. The chambers 96 and 
98 are in axial alignment and for the particular 
embodiment of the invention here shown, the 
chamber 96 is of somewhat greater diameter than 
the chamber 98. 'A valve rod I99 extends axially 
through these two‘ chambers and into the for 
ward chamber 92 where at its end it carries a 
conical valve plug I92. This conical plug seats 
in a complementary conical valve seat I94 at the 
forward end of the chamber‘ 92 and this valve 
seat in turn communicates through the valve 
body with a pipe fitting I06 connected in turn to‘ 
either the pipes 80 or 84, as‘th'e case may be. 
The cylinder 98 ‘contains a piston I98 ?xed to 

the rearward end of the valve rod I90, while a 
second piston H9 is ?tted within the intermedi 
ate cylinder 95 and is also secured to the valve 
rod I00. These two pistons are so ‘positioned 
upon the rod I09 that when the conical valve 
plug I92 is seated in the valve seat I04, these 
two pistons will be at an intermediate point in 
their cylinders. ‘ ‘ 

An air line II2 leads from an air receiver not 
shown, but which is maintained under approxi 
mately 80 pounds per square inch pressure, to a 
two-position valve II4. This valve, when in the 
position shown in Fig. 2, has a passage H6 in a 
rotary member II8 which conducts the air from 
the air line II2 to a conduit I29 so as to place 
the conduit under 80 pounds per square inch 
pressure. When the rotary member II8 of this 
valve is rotated in a clockwise direction, a mat 
ter of 99°, the passage II6 connects the conduit 
I20 to the atmosphere through a valve opening 
I22, thus placing the conduit I29 at substantially 
atmospheric pressure. The conduit I29 is' con 
nected at its opposite end to the valve body 94 
in such a position that it communicates with the 
intermediate cylinder 96 in a position behind the 
piston II9, so that, when the valve I I4 is in the 
position shown in Fig. 2, the piston IIO will be 
urged forwardly, thus seating the valve plug I02 
in its seat I94. 
A second air line I24 leads from the air re 

ceiver not shown and also carries air under ap 
proximately 80 pounds per square inch pressure 
to a second two-position valve I26. Within the 
valve I26 a rotary member I 29 is provided with 
two passages. When this valve is in the position 
shown, one of these passages, indicated by the 
numeral I39, connects the air line I24 with a 
conduit I32 which leads to the rearward cylinder 
98 at a position behind the piston I98, thus 
tending to urge the piston forwardly when the 
valve is in the position shown. A second passage 
I34, within the rotary member I28, connects a 
valve opening I36 leading to the atmosphere to 
a conduit I38 connected in turn to the forward 
portion of the intermediate cylinder 96. Thus, 
with the valve in the position shown, the for 
ward portion of cylinder 96 is vented to the até' 
mosphere. ‘ ‘ 
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When the rotary member I28 is swung through 

_ an angle of 90° in a clockwise direction, the con 
duit I32 will be vented to the atmosphere through 
the passage I30 while the conduit I38 will be 
connected to the air line I24 by the passage 134. 
In order to permit freedom of movement of the 
piston I08 in cylinder 98, a vent M0 through the 
valve body establishes a connection between the 
forward portion of this cylinder and the atmos 
phere. 
Because of the differences in the areas of the 

pistons I08 and II 0 and the area of the valve 
plug I02, it will be appreciated that the valve 
plug can be maintained in its seat by air pressure’ 
behind cylinders H0 and 98, or both of them, 
even though this air pressure is many times less 
than the back pressure in the pipes 80 or 84, as 
the case may be. 
The operation of this portion of the device 

is as follows: ?rst, assume that both the rotary 
valve members H8 and I20 are rotated through 
an angle of 90° in a clockwise direction from the 
positions shown. With the valve in this posi 
tion, the rearward portions of cylinders 06 and 98 
will be connected to the atmosphere, while the 
forward portion of cylinder 96 will be connected 
to the air line I24 and will, therefore, be under 
a pressure of 80 pounds per square inch. The 
pressure on the forward side of piston 96 will 
move the valve plug I 02 rearwardly and oil with- a 
in the reservoir 88, since it is under approximate 
ly 80 pounds per square inch pressure, will move 
upwardly through the pipe 90, into the chamber 
92 and thence through the pipe 80 or 84 to either 
cylinder A or B, as thecase may be. 
This oil under 80 pounds per square inch pres 

sure in the cylinders A and B will move the pis 
tons 42 and .44 upwardly against the stops pro 
vided by the rings 46 and 52. 
the cycle, both the rotary members H2 and £28 
are rotated into the positions shown by solenoid 
actuating means not illustrated. The forward 
portion of cylinder 95 is, therefore, vented to 
the atmosphere while the rearward portions of 
cylinders 56 and 98 are placed under 80 pounds 
per square inch pressure. Pistons H0 and I 08, 
therefore, move forwardly and seat the valve 
plug I02 tightly in its seat 504. The relative 
areas of piston 42, valve plug £02, and pistons 
I I0 and 108 of valve 82 are such that under these 
conditions it will require a downward pressure 
on piston 42 of 21 tons to unseat valve plug I02 
and permit the hydraulic ?uid to be forced 
around this valve member and into the reservoir 
88. Similarly, the relative areas of piston 44;; 
valve member I 02, and pistons I03 and H0 in’ 
valve 65 connected to cylinder B are such that 
under similar conditions it will require 30 tons 
pressure to move piston 44 downwardly .to un 
seat valve member I02. 
At a later point in the cycle of the machine, 

to be described in greater detail subsequently,’ 
the rotary member I I8 of valve I I4 is rotated 90° 
in a clockwise direction, thus connecting the 
rearward portion of cylinder 96 to the atmos 
phere. Under these conditions, the force tend; 
ing to urge valve plug I 02 into its seat will be 
exerted solely by piston I08 and it will therefore 
require less hydraulic back pressure to unseat 
the valve I02. The relative areas of the piston 
H0 and I08 are such ‘that with the valve in the 

position last mentioned, a pressure of only tons will be required to move cylinder 42 down“ 

wardly, while a pressure of 71/2 tons will move 
piston 44 downwardly. That is, these pressures 

At this point in' 
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will ‘be su?icient to unseat the valve I02 and per 
mit oil to flow from cylinders A and B around 
their respective valve members 102 and into the 
reservoir .88.. p 

.The space C in the die cushion of the present 
embodiment is connected directly to the air re— 
ceiver and the area of the piston ‘working in this 
space is such that a pressure of 10 tons is re 
quired to move the piston 36 downwardly against 
the air pressure of ‘80 pounds per square inch in 
this space. 
The upper member I4 of the die set consists of 

a hollow punch I42 secured to the slide I2. At 
its lower end the external face of this punch 
provides a cylindrical surface I 44 of the proper 
diameter to shear a circular blank from a strip 
of stock to be used to form the can. Above this 
surface I44 the external face of the punch is re 
lieved somewhat at I46 in the usual manner. 
The lower portion of the punch is provided with 
a cylindrical cavity I48 somewhat broader than 
it is deep and of the proper shape to form the 
?rst draw from the circular blank. Above this 
cavity I48 is a second cylindrical cavity I50 which 
is somewhat narrower and deeper than the 
cavity I48. This cavity is of the proper shape 
to reduce the diameter and elongate the dish 
formed by the ?rst drawing portion I48. Above 
the cavity I50 is a third cavity v452 which is 
narrower and ‘deeper than the cavity I50 and 
is of the proper shape to form the can to its 
required ?nal dimensions. In each instance the 
punch at the juncture between different sizes of 
cavities is provided with a radius of curvature 

. so that no sharp edges are present. 
The lower die set I6 comprises a cylindrical 

sleeve ‘I54 secured to the bolster plate I8. At its 
upper end the sleeve>l54 is provided with an in 
wardly ?anged edge I56 having a circular open 
ing therein ?tted to the cylindrical surface I44 
of the punch I42 so that as the punch moves 
downwardly with a strip I58 placed between the 
die members, the end of the punch in conjunc 
tion with the upper face of the flange I56 will 

7 shear a circular blank I59 of proper sizefrom 
the strip. 
An outer draw ring I60 has a cylindrical open 

ing I6| therethrough somewhat smaller in diame 
ter than the cylindrical opening of the cavity I48 
in the punch I42. The lower portion of this 
draw ring is ?anged outwardly somewhat so that 
the shoulder of the ?ange I56 will prevent the 
draw ring I60 from being raised substantially 
above the level of the top of the sleeve I54. This 
draw ring is secured to the upper ends of a 
plurality of circumferentially arranged rods I62 
extending downwardly through the bolster plate 
I8 and connected at their lower ends to a ring 
I64 secured in turn to the upper face of the cross 
head 12. Thus the draw ring I60 can be moved 
downwardly by the punch I46 against a resisting 
force of ten tons. 
An annular punch I66 has‘ its external face 

?tted to the internal surface "H of the draw 
ring 160. The external diameter of this punch is 
such that the punch functions properly in draw 
ing a sheet metal blank into the lower cavity I48 
of the upper punch I42. The internal diameter 
of the annular punch I 66 is somewhat smaller 
than the intermediate cavity I50 of the punch I42 
and ?tted to this internal surface is a second an 
nular punch I68 of proper size to draw the dish 
formed in cavity I48 into the intermediate cavity 
I50. A third punch I10 of proper size to draw 
the dish formed in the intermediate cavity I50 
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into the ?nal cavity I52 is ?tted to the internal 
surface of the annular punch I68 and at its lower 
end is secured to the bolster plate I8. The ex 
ternal annular punch I66 is secured to vertical 
rods I‘I2 which extend downwardly through the 
bolster plate and through the crosshead ‘I2 and 
are connected at their lower ends to a ring I14 
secured in turn to the crosshead ‘I4. In a like 
manner, the annular punch I68 is supported upon 
rods I'I6 attached at their lower ends to a ring 
"8 secured to the upper end of the inner piston 
extension 50. 
When all of the members of the lower die set 

are in their maximum upper positions, the upper 
end of annular punch I65 is about two inches 
above the upper end of annular punch I68’while 
the latter in turn‘is approximately two inches 
above the upper end of the central punch I‘I0. 
In each instance the noses of the punches are 
rounded off so that there will be no sharp cor 
ners present to tear the metal being drawn. 
The operation of this device is as follows: As 

suming that the die set and air cushion described 
are properly secured in place in a punch press 
of adequate capacity having a stroke of approxi 
mately 34 inches, and also assuming that the slide 
I2 is in its upper position and that rotary valve 
members H8 and I28 are in the positions shown 
in Figure 2, a strip I58 of sheet metal of proper 
gauge is inserted to cover the opening in the up 
per end of the sleeve I54. The press is then set 
in operation to cause the slide I2 carrying the 
punch I42 to move downwardly. - 

After the upper punch has moved downwardly 
approximately 10 inches or so, thellower end of 
the punch will come in contact with the sheet 
metal strip I58 and will clamp the strip I58 be 
tween the lower end of the punch and the upper 
face of the draw ring I60. Upon slight addi 
tional downward movement, the punch acting . 
in conjunction with the sleeve I54, will shear a 
circular blank I59 of proper size from the strip 
I58. This blank is carried downwardly against 
the upper end of the outer annular punch I66 
which is maintained against downward displace 
ment by a pressure of approximately 30 tons. 
Under these conditions no appreciable downward 
movement of the punch I66 will take place. The 
sheet metal blank is, therefore, drawn radially 
inwardly across the contiguous faces of the draw 
ring I60 and the punch I42 and into the de 
pression I48. ' 

After the blank I59 has been fully drawn into 
the depression I48 the punch I66 can move no 
farther into the die I42 and will, therefore, start 
to move downwardly against the 30 tons pressure 
exerted by piston 44. The relative positions of 
the parts at this point in the-cycle are shown in 
Figure 3. At this point in the cycle of the ma 
chine a limit switch establishes an electrical cir 
cuit which energizes the solenoid valve portion 
H4 of control valve 86 so that the rotary mem 
ber H8 is rotated 90° in a clockwise direction 
from the position shown in Fig. 2. This estab 
lishes a connection between the rearward portion 
of cylinder 86 in the valve body and the atmos 
phere and as has been previously explained causes 
the pressure exerted by the piston 44 in an up 
ward direction to drop from 30 tons to ‘71/2 tons. 

Since it takes an appreciable interval of time 
to cause the valve 86 to be shifted in the manner 
described, the upper end of. punch I66 is spaced 
approximately two inches above the upper end 
of punch I68. Thus, sometime before the bottom 
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of the dish formed by the punch I66 has been 75 

brought against the end of the intermediate 
punch I68, the pressure tending to prevent down 
ward movement of the punch I66 will have 
dropped from 30 to ‘71/2 tons. The outer punch, 
therefore,,under this reduced pressure acts as a 
second draw ring as the second punch I68 draws 
the dish formed by the outer punch into the in 
termediate recess I50. The positions of the parts 
at one point in this stage of the draw are shown 
in Figure 4. 
When the punch I68 has reached the bottom 

of the recess I50 and can go no farther, a limit 
switch operates valve 82 in the same manner that 
valve 86 was previously operated. That is, the 
rotary member H8 in this valve is rotated 
through an angle of 90° in a clockwise direction 
to connect the rearward portion of cylinder-96 
to the atmosphere. As has been explained previ 
ously, this causes the pressure tending to main 
tain the punch I68 against downward movement 
to be dropped from 21 tons to 5% tons. Con 
tinued downward movement of the punch I42 
brings the bottom of the dish formed in cavity 
I50 against the upper end of the inner punch 
I10. The positions assumed by the parts at this 
point in the cycle are shown in Figure 5. 

Since the pressure now tending to prevent 
downward movement of the annular punch I66 
has dropped to 51/2 tons, this member will act 
as a third draw ring and will cause the metal 
in the dish to be smoothly drawn into the upper 
most recess I52 by the innermost punch I10. At 
the completion of the press stroke, the can for 
which these dies are made will be completely 
formed. The positions assumed by the parts at 
the end of the drawing cycle are shown in Fig 
ure 6. 
As the slide I2 starts its upward movement, 

the rotary valve members I28 in both valves 82 
and 86 will be caused to rotate in a clockwise 
direction from the position shown in Figure 2 
and as has been previously described, oil under 
pressure in reservoir 88 will return the several 
elements of the die cushion to their original 
starting positions as the slide I2 moves up 
wardly. As in the previous‘instances, the shift 
ing of the valve members I28 is accomplished by 
a limit switch which is tripped when the slide I2 
reaches the lowest position in its stroke. " 
When the slide has reached a point near the 

top of its stroke, a limit switch will be tripped 
which will cause both the solenoid valves 82 
and 86 to return their rotary members H8 and 
I28 to the positions shown in Figure 2, thus con 
ditioning the multiple action die cushion and 
the die set for a succeeding draw. ' ‘ 

_In order to insure the ?nished can being 
ejected from the upper punch I42 as the upper 
punch moves upwardly, a knock-out bar I80 ex 
tends axially from above into the upper recess I52 
of the punch I42. This knock-out bar operates 
in the conventional manner in that during the 
upward movement of the slide I2, this knock-out 
bar impinges against a stationary member which 
permits the upper die to move upwardly while 
for a moment the knock-out bar remains sta 
tionary. The knock-out bar, therefore, pushes 
the can from the inner recess I52. 
No detailed description of the limit switches 

and the solenoid valve shifting elements or the 
circuits connecting these members is here given 
inasmuch as the arrangement and detailed con 
struction of these members is a matter well with 
in the skill of anyone familiar with this art. 
That is, limit‘ switches and solenoid valves are, 
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commonly used to institute and stop various 
cycles of operation in automatic and semiauto 
matic machines, including metal deforming ma 
chines, and the particular design and arrange 
ment of these elements in any particular machine 
is largely a matter of choice and not a matter 
requiring invention. 
From the above description of a preferred em 

bodiment of my invention, it will be seen that 
I have provided a device which enables a sheet 
metal blank to be drawn through several drawing 
stages during a single stroke of a metal draw 
ing press, and that this invention accomplishes 
all of the objectives set forth at the beginning 
of this speci?cation. 
Having described my invention, what I claim 

as new and useful and desire to secure by United 
States Letters Patent, is: 

1. A punch press device comprising a central 
immovable punch, an annular punch surround 
ing said immovable punch and adapted for 
movement relative to said immovable punch, a 
die cushion piston adapted to support said an 
nular punch with its outer end beyond the outer 
end of said immovable punch, and means co 
operating with said die cushion piston to enable 
said piston to support di?erent degrees of pres 
sure during different portions of the punch press 
stroke, the last said means comprising a cylin 
der ?tted to said piston, means to ?ll said cyl 
inder with hydraulic ?uid, escape valve means 
adapted to retain fluid in said cylinder until 
a predetermined cylinder pressure has been 
reached after which said valve means is adapted 
to open to permit escape of fluid under restraint, 
and means subsequently operative during the 
press stroke to cause said valve means to release 
said ?uid at a positive pressure lower than said 
predetermined pressure. 

2. In a multiple action die cushion, a die 
cushion cylinder, a hydraulic conduit leading 
from said cylinder, a valve to close said conduit 
against back pressure from said cylinder, said 
valve being seated against said back pressure by 
a plurality of cooperating force producing cyl 
inders so arranged that one of said force pro 
during cylinders acting alone will hold said valve 
in its seat against a certain amount of back 
pressure, while both of said force producing cyl 
inders acting together will hold said valve in its 
seat against a different degree of back pressure, 
and means to actuate ?rst both and then one 
of said force producing cylinders. 

3. In a multiple action die cushion, a die 
cushion cylinder, a hydraulic conduit leading 
from said cylinder, a valve to close said conduit 
to prevent ?ow from said cylinder when the 
force acting upon the die cushion side of said 
valve tending to push said valve from its seat 
is less than the force tending to seat said valve, 
a plurality of cooperating air cylinders adapted 
to seat said valve so arranged that one of said 
air cylinders acting alone will hold said valve in 
its seat against a certain degree of back pres 
sure from said die cushion cylinder, while both 
of said air cylinders acting together will hold 
said valve in its seat against a different degree 
of back pressure, and means to connect first both 
and then one of said air cylinders to a source 
of air under pressure. 

4. In a punch press device, an inner punch 
and an outer punch, said outer punch being 
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5 
adapted to reciprocate relative to said inner 
punch, hydraulic cylinder means to support said 
outer punch to inhibit said relative reciprocation, 
relief valve means adjusted at the beginning of 
a drawing operation to prevent escape of ?uid 
from said hydraulic cylinder means until a cer 
tain predetermined cylinder pressure has been 
reached and to permit escape of fluid from said 
cylinder at said predetermined pressure, and 
means subsequently operative during the draw 
ing operation to permit the escape of said ?uid 
from said cylinder at a positive pressure sub 
stantially less than the ?rst said pressure. 

5. A punch press die cushion comprising a 
plurality of cylinders, a plurality of ‘pistons 
adapted to reciprocate in said cylinders, means 
to ?ll said cylinders with a hydraulic ?uid so 
as to move said pistons outwardly, escape valve 
means adapted when in closed position to pre 
vent escape of fluid from said cylinders and 
when in open position to permit the escape of 
fluid therefrom, said valve means being so ar 
ranged that pressure in said cylinders tends to 
force said valve means toward open position, 
resilient loading means adapted to apply a force 
to urge said valve means toward closed position, 
means adapted when operated to decrease the 
force applied by the loading means, and means 
operated by the punch press mechanism during 
the course of a punch press stroke for actuating 
the last said means. 

6. In a multiple action die cushion, a die 
cushion cylinder, a hydraulic conduit leading 
from said cylinder, valve means to close said 
conduit against back pressure from said cyl 
inder, said valve means being so arranged that 
pressure from said cylinder will tend to open 
said valve means to permit the escape of ?uid 
from said cylinder, force producing means adapt 
ed resiliently to bias said valve means toward 
closed position against the pressure in said cyl 
inder so that the pressure developed in said cyl 
inder before opening said valve means depends 
upon the pressure exerted by said force produc 
ing means, and means to develop a certain degree 
of force in said force producing means andsub 
sequently a less degree of force in said force pro 
ducing means. 

'7. In a punch press device, a plurality of con 
centric metal drawing punches, said concentric 
punches being movable relative to each other 
and being telescoped when at rest with each 
successively outwardly spaced punch having its 
outer end extending a substantial distance be 
yond the outer end of the adjacent inner punch, 
die cushion means supporting said movable 
punches and adapted to resist movement of the 
latter, said die cushion means being adapted to 
oifer different degrees of resistance to move 
ment of said movablepunches at different posi~ 
tions in the press stroke, whereby the outermost 
of said concentric punches will be yieldingly re 
strained against movement for a portion of a 
punch press stroke and will subsequently be per 
mitted to move under less restraint during the 
remainder of the punch press stroke so that 
the outermost of said concentric punches will 
?rst act as a yieldingly supported drawing mem 
ber and later as a draw ring while another of 
said punches is acting as a drawing member. 

DAVID C. VERSON. 


