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This invention relates to a ram type press having a set 
of die members and hydraulic control means for the die 
members adapted to perform multiple operations on a 
workpiece during each cycle of the press. More particu 
larly, the invention relates to a press of this type provided 
with relatively movable upper and lower die members and 
hydraulic pressure pads associated with the movable die 
members to provide a predetermined resistance to move 
ment thereof during closing of the press and to perform 
an additional operation on the workpiece as the ram be 
gins its return stroke. A system of this type is particu 
larly useful in performing a curling operation on the 
edge of the workpiece on the return stroke of the ram, the 
workpiece being formed to the desired shape as the press 
closes. 
A principal object of the invention is to provide a ram 

type press having a set of dies and hydraulic control 
means for the dies to effect a forming operation on a 
workpiece upon closing of the press and to effect a further 
operation on the workpiece as the press begins to open. 
Another object of the invention is to provide a press 

of the type described wherein the edge of the workpiece 
is curled or rolled during the return stroke of the ram. 

p Another object of the invention is to provide a press of 
the type described adapted to perform multiple operations 
on a workpiece during each stroke of the press While pre 
venting wrinkling or distortions in the part. 

Cther and further objects of the invention will be ap 
parent from the following description and claims and 
may be understood by reference to the accompanying 
drawings, of which there are two sheets, which by way of 
illustration show preferred embodiments of the invention 
and what I now consider to be the best mode of applying 
the principles thereof. Other embodiments of the inven 
tion may be used without departing from the scope of the 
present invention as set forth in the appended claims. 

In the drawings: 
FIG. l is a sectional somewhat schematic view of a 

set of dies and the hydraulic control system therefor and 
showing the workpiece after it has been fully formed by 
the dies; . 

FIG. 2 is a fragmentary sectional view showing a mod 
iñcation of a part of the apparatus shown in FIG. 1; 

FIG. 3 is a fragmentary view similar to FIG. 1 showing 
the relative position of the dies as the ram begins its 
working stroke; 

FIG. 4 is a view similar to FIG. 3 showing the parts 
as the ram nears the bottom of its stroke; and 
FIG. 5 is a view similar to FIGS. 3 and 4 but showing 

the position of the die members when the ram is at the 
bottom of its stroke. 

In FIG. l there is shown an upper die shoe 10 which 
is secured to and adapted to be reciprocated by the ram 
(not shown) of any conventional ram type press. The 
die shoe 10 carries a forming die 12 and a cut-olf die 14, 
both of which are ñxedly secured to the upper die shoe 
10. A forming die member 16 is also carried by the 
upper die shoe 10 but is reciprocable relative to the die 
members 12 and 14. 
The stationary lower die shoe 18 is provided with a 

stationary cut-off die 20 and a forming die 22 which is 
vertically reciprocable relative to the cut-olf die 20 and 
die shoe 18. p 

The upper movable die member 16 is provided with a 
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hydraulic cushion consisting of cylinders 24 having pis 
tons 26 reciprocable therein having their lower ends re 
acting against the die member 16. The cylinders 24 
are adapted to be supplied with hydraulic fluid under 
pressure so as to force the pistons 26 downwardly to hold 
the die member 16 in its extended position relative to the 
die shoe 10. The lower forming die 22 is also provided 
with a hydraulic cushion which comprises cylinders 28 
having pistons 30 therein which are urged upwardly by 
hydraulic iiuid under pressure supplied to the cylinders 
28 to hold the die member 22 in its extended position 
relative to the lower die shoe 18. The hydraulic cushions 
are adapted through the control system to be described 
to provide a predetermined amount of resistance to 
movement of the movable die members 16 and 22 to their 
retracted positions and'to effect a further forming of the 
workpiece 32 as the ram begins its return stroke. 
The hydraulic control system for the hydraulic cushion 

includes a tank 34 containing hydraulic fluid such as 
oil under relatively low air pressure which is supplied 
from a line 36 leading from a source of air under pres 
sure. The oil is supplied to the cylinders 24 through a 
line 38 past check valves 40 and 42 which prevent re 
turn llow from the cylinders 24 back to the tank 34. A 
preload cylinder 44 is connected into the line 38 between 
the check valves 40 and 42 and contains a piston 46 
adapted to engage a stop block 48 upon closing of the 
press. A line 50, which is also connected to the conduit 
36 leading to the source of air under pressure, supplies the 
air under pressure to a tank 52 past a check valve 54. A 
line 56 communicates the tank 52 with a booster cylinder 
58 which consists of an air cylinder 60 containing an air 
actuated piston 62 and a smaller diameter cylinder 64 
containing a booster piston 66 which is connected to the 
air piston 62 by a stem 68. A line 70 leads from the 
tank 34 to a check valve 72 past which the hydraulic 
pressure fluid is adapted to be supplied to the cylinder 64 
through passages 74 and 76. The passage 74 is connected 
to the line 38 which leads to the hydraulic cushion cylin 
ders 24. When the air piston 62 is actuated by the air 
under pressure from tank 52, it will shift the booster 
piston 66 to the left to greatly increase the pressure in the 
cylinders 24 above the pressure at which the oil is main 
tained in the tank 34. When the pistons 26 are forced to 
their retracted position as the press closes, the hydraulic 
iluid in the cylinders 24 will be forced out through the 
line 38 and passages 74 and 76 in the booster unit 58 to 
force the pistons 66 and 62 to the right and reñll the 
cylinder 64. A pressure relief valve 78 normally closes 
a return line 80 which is connected into the line 70 and 
is adapted -to open when the pressure in the cylinders 24 
reaches a predetermined pressure for which the valve 78 
is set to permit the oil in the cylinders 24 to flow back to 
the supply tank 34. The pressure relief valve 78 provides 
a predetermined resistance to movement 0f the die mem 
ber 16 to its retracted position. 
A supply 9i) containing hydraulic fluid is supplied 

with air under pressure through a line 92 to maintain 
the hydraulic fluid in the tank at a predetermined rela 
tively low pressure. The oil is supplied from the tank 90 
through a line 94 to a check valve 96 forming a part of 
a booster unit 98 and past the check valve through 
passages 100 and 102 in the check valve body to line 
104 from which the oil is supplied to the cylinders 28. 
A stud 106 is secured to the lower movable die member 
22 and extends slidably through an aperture 19S in the 
lower die shoe 18 which is provided with a counterbore 
110. A Washer 112 engages the end of the counter 
bore 110 and a spring 114 is confined between the washer 
112 and a washer 116 which is retained on the lower end 
of the stud 106 by a nut 118. The spring 114 biases 
the die member 22 downwardly in opposition to the 
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upward force exerted thereon by the pistons 38 under the 
pressure of the oil from the tank 98. When the press 
is open the die member 22 will be in the position shown 
in FlG. 3 from which it will be seen that the upper sur 
face of the die member 22 is at the same level as the 
upper surface of the die member 2@ so that the work 
piece 32 will lie fiat across the lower die members in 
position to be gripped by the upper die member 16 as the 
ram descends. 
The booster unit 98 includes an air piston 120 work 

ing within an air cylinder 122 and a booster piston 124 
reciprocable within a cylinder 126 which communicates 
with the passage 1811 in the check valve 96 so as to be 
ñlled with oil under pressure from the tank 98. The 
pistons 128 and 124 are connected by a stem 128 for 
movement together. The cylinder 122 is adapted to be 
supplied with air under pressure below the piston 128 
from a tank 138 containing air under pressure. A valve 
132 is interposed in the line 134 which connects the tank 
1311 to the cylinder 122. The valve 132 includes an 
actuating arm 136 adapted to be engaged by a cam 138 
on a part 148 which is driven with the crank of the press. 
The arm 136 of the vaive 132 is adapted to connect the 
tank 138 to the cy inder 132 or to connect the line 134 
to an exhaust line 142 when the arm 136 is actuated by 
the cam 138. 
A return line 144 is connected to the supply line 1114 

for the cylinders 28 and to the line 94 which is connected 
to the supply tank 98. A pressure relief valve 146 is 
interposed in the line 144 between the cylinders 28 and 
the tank 98 and is normally closed to provide a pre 
determined resistance to movement of the die member 
22 to its retracted position. When the pressure in the 
cylinders 28 reaches a predetermined pressure, the relief 
valve 146 will open to allow the oil trapped in the 
cylinders 28 to return to the supply tank 90. 
The invention is illustrated herein in connection with 

a workpiece 32 which is to be trimmed to size and formed 
into any suitable shape such as that shown in FIG. l and 
also provided with a curl 15@ at the edge thereof. At 
the beginning of a cycle of operation the workpiece is 
supported on the upper surfaces of the lower die members 
28 and 22 with the die member 22 maintained in the 
position shown in FIG. 3 by the combination of the 
pressure existing inthe cylinders 28 and the downward 
force exerted by the spring 114. The upper die member 
16 is held in its extended or lower position by the pistons 
26 due to the pressure existing in the cylinders 24. Since 
the booster unit 58 is always actuated, the booster piston 
66 will, due to the larger size of the piston 62, force oil 
under relatively high pressure through the passages 76 
and 74 to the line 38 and to cylinders 24. The piston 
46 in the pre-load cylinder 44» is also in its extended 
position at this time. As the ram descends, the die meme 
ber 16 first engages the workpiece to clamp it between 
the die member 16 and the opposing lower die member 
29. The pressure ñuid trapped in the cylinders 24 as the 
ram descends further provides a predetermined resistance 
to movement of the die member 16 to its retracted posi 
tion, thereby providing a predetermined clamping force 
on the workpiece 32. The oil which is forced out of 
cylinders 24 as the pistons 26 are retracted flows through 
line 38 and passages 74 and 76 to move pistons 66 and 
62 to the right. When the pressure at which the relief 
valve is set to open is exceeded, the valve will open to 
return the trapped fluid to the tank 34. 
The parts are shown in FIG. 3 with the workpiece 32 

partially formed just prior to completion of the down 
ward stroke of the ram. The die member 16 is partially 
retracted while still maintaining the desired clamping 
force on the workpiece. The pistons 38 provide a pre 
determined resistance to retraction of the lower die 
member 22 and, as the ram completes its downward 
stroke, the die member 22 is retracted to the position 
shown in FIG. 5 and the cut-off die 14 trims the work 
piece to size. The pre-load piston 46 engages the stop 
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block 48 as the press closes to force oil at high pressure 
past check valve 42 to the line 38 to return to the system 
the amount of oil that escapes past relief valve 78. 
The die member 16 is provided with a channel or 

groove 152 into which the edge of the workpiece is forced 
on the upward stroke of the ram to provide the curl 
158 at the edge of the work. As soon as the ram begins 
its upward stroke, the cam 138, which is driven with 
the press, is set to actuate the valve 132 to supply air 
under pressure to the lower side of the piston 128 thereby 
to force oil under relatively high pressure from the 
cylinder 126 through passages 186 and 182 to the line 
184 and cylinders 28. The lower die member 22 is forced 
to its extended position as theupper die is raised, keep 
ing the Work firmly engaged between thev die members 
12 and 22 and forcing the edge of the work to curl 
within the groove 152 as the die 22 reaches its fully 
extended position shown in FIG. 1. It will be noted 
that those portions of the workpiece immediately adjacent 
the curl 154.’rx are tangent thereto. The upper die mem 
ber 16 is, of course, moved to its retracted position as 
the ram reaches the lower end of its stroke and, as the 
ram begins to raise, the die member 16 is again moved 
to its extended position relative to the die shoe 18 so as 
to remain in engagement with the lower stationary die 
member 28. 

After the curling operation is completed, the die mem 
ber 22 is in its fully extended position in which it projects 
slightly above the upper surface of the die member 21). 
The valve 132 is then cycled to connect the air cylinder 
122 with the exhaust line 142, thereby reducing the 
pressure in the cylinders 28 so that the spring 114 is 
effective to pull the die member 22 down to the starting 
position shown in FIG. 3. 
FIG. 2 illustrates a modified form of the invention in 

which the valve unit 160 replaces the check valve 96 at 
the upper end of the booster unit 98. The valve unit 160 
consists of a block 162 having a passage 164 therein 
communicating with the booster cylinder 126 and a pas 
sage 166 which is normally closed by a check valve 168. 
The valve body 170 is provided with an inlet passage 172 
to which the line 94 is connected and a passage 174 
which communicates with the passage 166 through the 
check valve 168. A sleeve 176 is disposed within a cavity 
in the valve body 170 and is provided with radial ports 
178 which communicate with passage 172 and a second 
set of radial ports 180 which communicate with a passage 
182 which intersects the outlet passage 184 to which the 
line 104 is connected. A valve member 186 is urged 
downwardly by aspring 188 to a position in which it 
closes off the ports 180 and the upper end of the passage 
164. When the booster unit 9S of this modification is 
energized, oil will be forced out of the cylinder 126 
through passage 164 to force the valve member 186 up 
wardly against spring 188 to open ports 180 and close 
ports 178. High pressure oil is thereby delivered through 
passages 182 and 184 to line 104 to move the die mem 
ber 22 upwardly with the die member 12 to perform the 
curling operation on the work as the press opens. The 
booster unit may be actuated slightly before the ram 
reaches the bottom of its stroke in this modification of 
the invention. As soon as the valve 132 is shifted to 
exhaust the air cylinder .122 the spring 188 will shift the 
valve member 186 to the position shown closing olf ports 
188 and opening ports 178. This will immediately relieve 
the excess pressure in the cylinders 28 by permitting a 
return flow from the line 1114 back through passage 184, 
the interior of the sleeve 176 and radial ports 178 and 
passage 172 to the line 94 and the tank 90. Thus in this 
modification it is not necessary for the pistons 124 and 
128 to move to their retracted position before the die 
member 22 can be pulled down to its starting position by 
the spring 114 and this arrangement would be advan« 
tageous at higher speed operations. , 

This application is a continuation-in-part of my prior 
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copending application Serial No. 768,889, filed October 
22, 1958, for “Hydraulic Press Ram Cushion,” now Patent 
No. 3,085,530; of my prior copending application Serial 
No. 863,315, tiled December 3l, 1959, for “Hydraulic 
System for Dies”; and of my prior copending application 
Serial No. 88,092, ñled February 9, 1961, for “Ram Type 
Press.” 

While I have illustrated and described preferred em 
bodiments of my invention, it is understood that these 
are capable of modification, and I therefore do not wish 10 
to be limited to the precise details set forth but desire to , 
avail myself of such changes and alterations as fall within 
the purview of the following claims. 

I claim: 
1. In a ram press adaptedto perform multiple opera 

tions on a workpiece during each cycle of operation, 
Ía stationary lower die shoe and an upper die shoe adapted 

’ to be reciprocated by the ram, a die set comprising a die 
member movably mounted on each of said die shoes 
and a cooperating die member for each movable die mem 
ber ñxedly mounted on the other die shoe, a hydraulic 
cushion for each of said movable die members comprising 
a cylinder having a piston therein reacting against said 
movable die member, a source of hydraulic iluid under 
pressure, fluid connections between said source and said 
cylinders through which fluid is supplied to said cylinders 
to actuate said pistons and thereby move said movable 
die members to their extended positions relative to said 
>die shoes, a check valve in said connections preventing 
return flow therethrough, a by-pass around each check 
‘valve and a normally closed pressure relief valve in said 
by-pass to provide a predetermined resistance to move 
ment of said movable die members to their retracted 
positions upon closing of the press, a booster cylinder 
comrnimicating with the hydraulic cushion cylinder asso 
ciated with the lower movable die member, and means for 
actuating said booster cylinder when the ram reaches the 
bottom of its stroke to increase the pressure in said last 
mentioned hydraulic cushion cylinder above the pressure 
supplied thereto from said source of ñuid under pressure 
to force said lower movable die member upwardly with 
its cooperating upper die member as the ram begins its 
return stroke, thereby to perform an additional operation 
on the workpiece between said movable die members dur 
ing said return stroke of the ram. 

2. In a ram press adapted to perform multiple opera 
tions on a workpiece during each cycle of operation, a 
Astationary lower die shoe and an upper die shoe adapted 

l to be reciprocated by the ram, a die set comprising a die 
member movably mounted on each of said die shoes and 
a cooperating die member for each movable die member 
iixedly mounted on the other die shoe, a hydraulic cushion 
‘for each of said movable die members comprising a cylin 
der having a piston therein reacting against said movable 
die member, a source of hydraulic fluid under pressure, 
iluid connections between said source and said cylinders 
through which fluid is supplied to said cylinders to actuate 
said pistons and thereby move said movable die members 
to their extended positions relative to said die shoes, a 
`check valve in said connections preventing return ñow 
therethrough, a return line from said cylinders to said 

v pressure fluid source and a normally closed pressure relief 
v valve in each return line to provide a predetermined re 
sistance to movement of said movable die members to 
4their retracted positions upon closing of the press, a boost 
er cylinder communicating with the hydraulic cushion 
cylinder associated with the lower movable die member, 
and means for actuating said booster cylinder as the ram 
reaches the bottom of its stroke to increase the pressure 
in said last-mentioned hydraulic cushion cylinder above 
the pressure supplied thereto from said source of iluid 
under pressure to force said lower movable die member 
upwardly with its cooperating upper die member while 
said upper movable die member is moved to its extended 
position so as to remain stationary as the ram begins its 
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6 
return stroke, thereby to perform an additional operation 
on the workpiece between said movable die members dur 
ing said return stroke of the ram. 

3. A press according to claim 2 wherein said booster 
cylinder is interposed in said ñuid connection to said 
one hydraulic cushion cylinder between the check valve 
in said connection and said one cylinder. 

4. A press according to claim 2 wheren said actuating 
means is operated in timed relation to operation of the 
press. 

5. A press according to claim 2, including a valve in 
the connection between said booster cylinder and said one 
hydraulic cushion cylinder, said valve in one position 
thereof closing said connection while providing a direct 
connection between said one cylinder and said source of 
pressure iluid, said valve being actuated by said booster 
cylinder to close said direct connection and open said 
iluid connection through said check valve. 

6. A press according to claim 2, including a pair of 
check valves in said iiuid connection to the hydraulic 
cushion cylinder for said upper movable die member and 
a pre-load cylinder connected between said check valves 
and having a piston therein actuated upon closing of the 
press to supply fluid 4to said hydraulic cushion cylinder 
to compensate for the fluid which escapes past the relief 
valve in said return line from such cylinder. 

7. In a ram press adapted to perform multiple opera 
tions during each cycle of press operation on a work 
piece positioned between the opposed dies of the press 
and having a stationary die shoe and a movable die shoe 
reciprocated with the press ram as it closes and opens, 
a ñrst pair of opposed forming dies comprising a die mem 
ber movably mounted on one of said die shoes for move 
ment between extended and retracted positions relative 
thereto -in response to closing and opening of the press 
ram and a cooperating die member Íixedly mounted on 
the other die shoe, and a second pair of opposed forming 
dies comprising a die member Íixedly mounted on said 
one die shoe and a die member movably mounted on said 
other die shoe for movement between extended and re 
tracted positions relative thereto` in response to closing 
and opening movement of the press r-am; a hydraulic 
cushion reacting on each of said movable die members 
for urging it toward its extended position and for resist 
ing retraction thereof upon closing of the press ram, said 
hydraulic cushion for one of said movable die members 
comprising a cylinder and piston arranged to react against 

, said one of said movable die members, a source of hy 
draulic Huid under pressure, hydraulic fluid and pressure 
transmitting connections between said source and said 
cylinder through which Huid under pressure is supplied 
to said cylinder and piston to thereby force the associated 
movable die member toward its extended position relative 
to its die shoe, valve means in said connections provid 
ing a predetermined resistance higher than source pressure 
to displacement of hydraulic lluid from said cylinder so 
as to provide a predetermined resistance to movement of 
the associated movable die member to its retracted posi 
tion upon closing of the press ram, a hydraulic pressure 
booster communicating with the hydraulic cushion cylin 
der associated with said one of said movable die mem 
bers, means for actuating said booster at the bottom of 

' the closing stroke of the ram so as to increase the pressure 
in said last-mentioned hydraulic cushion cylinder above 
the pressure supplied thereto from its source so as to move 
said one of said movable die members with its coopera 
tive die member and the ram as the ram begins its open 
ing stroke, the hydraulic cushion associated with the 

‘ other movable die member being operable to maintain the 
hydraulic pressure thereon so as to move the latter toward 
its extended position during opening movement of the 
ram for cooperation with its opposed forming die and 
the other forming dies, thereby to perform an additional 
operation on the workpiece during said opening stroke 
of the ram. 
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8. A ram press according ot claim 7 wherein said hy 
draulic cushion for said other movable die member con 
tinuously maintains a hydraulic pressure thereon of the 
same order of magnitude as the pressure developed by 
said hydraulic pressure booster. _ 

9. A ram press according to claim 7 wherein said hy 
draulic cushion for said other movable die member 
comprises a cylinder and piston arranged to react against 
said other movable die member, ya tank of hydraulic ñuid 
under relatively low pressure, hydraulic fluid and pres 
sure transmitting connections between said tank and last 
mentioned cylinder through which hydraulic iiuid under 
tank pressure is supplied to said last-mentioned cylinder 
for forcing said other movable die member toward its 
extended position relative to its die shoe, valve means in 
said last-mentioned connections providing a predetermined 
resistance higher than tank pressure to displacement of 
hydraulic fluid from said last-mentioned cylinder` so as 
to provide a predetermined resistance to movement of 
said other movable die member to its retracted position 
upon closing of the press ram, a hydraulic pressure booster 
communicating with the last-mentioned cylinder to main 
tain the hydraulic pressure therein above tank pressure 
and thereby move the latter toward its extended position 
during opening movement of the ram for cooperation 
with its opposed forming die and the other forming dies 
thereby to perform an additional operation on the Work 
piece during the opening stroke of the ram, and a pre 
loading ̀ cylinder supplied with hydraulic fluid under pres 
sure from said tank and operable in response to closing 
movement of the press r-am for supplying hydraulic ñuid 
under pressure greater than tank pressure to the hydraulic 
cushion cylinder for said other movable die member prior 
to the closing movement of the press ram. 

10. A press according to claim 7 wherein the parting _ ; 
line of said pair of forming dies which move with the ram 
as it begins its opening stroke moves across the parting 
line of the other pair of forming dies so that a portion of 
the workpiece engaged by the latter is thereby displaced 
relative to other portions of the workpiece. 

11. A press according to claim 7 wherein one of said 
pair of forming dies forms a combined curling die and 
draw pad.  

12. In a ram press adapted to perform multiple opera 
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piece positioned between the opposed dies of the press and " j' 
having a stationary die shoe and a movable die shoe re 
ciprocated with the press ram as it closes and opens, a 
first pair ofopposed forming dies comprising a die mem 
ber movably mounted on one of said die shoes for move- , Y 
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ment between extended and retracted positions relativev ` 
thereto in response to closing and opening of the press 
-ram and a cooperating die member Íixedly mounted on 
the other die shoe, and a second pair of opposed forming 
dies comprising a’die member íixedly mounted on said` . 

55 

one die shoe and a die member movably mounted on saidI ' 
other die shoe for movement between extended and re 
tracted positions relative thereto in response to closing 
and opening movement of the press ram; a hydraulic 
cushion reacting on each of said movable die members for 

60 

urging it toward its extended position and for resisting ' 
retraction thereof upon closing of the press ram, each 
of said hydraulic cushions comprising a cylinder and pis 
ton arranged to react against a movable die member, a 
source of hydraulic fluid under pressure, hydraulic fluid 
and pressure transmitting connections between said source 
and said cylinder through which ñuid under pressure is 
supplied to said cylinder and piston to thereby force the 
associated movable die member toward its extended posi 
tion relative to its die shoe, valve means in said connec 
tions providing a predetermined resistance higher than 
source pressure to displacement of hydraulic iluid from 
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said cylinder so as to provide a predetermined resistance 
to movement of the associated movable die member to 
its retracted position upon closing of the press ram, a 
hydraulic pressure booster communicating with the hy 
ydraulic cushion cylinder associated vwith one of said mov 
able die members, means for actuating said booster at 
the bottom of the closing stroke of the ram so as to in 
crease the pressure in said last-mentioned hydraulic 
-cushion cylinder above the pressure supplied thereto from 
its source so as to move said one of said movable die 
:members with its cooperating die member and the ram 
as the ram begins its opening stroke, and a hydraulic pres 
sure booster communicating with the hydraulic cushion 

' associated with the other movable die member to main 
' tain the hydraulic pressure thereon above the source pres 
sure and thereby move the latter toward its extended 

. position during opening movement of the ram for co 
operation with its opposed forming die and the other 
formingdies, thereby to perform an additional operation 
-on the workpiece'during said opening stroke of the ram. 

13. A press ram according to claim 12 including spring 
v means for normally positioning said one of said movable 
ldie members at the llevel of the clamping surface of the 
ñxed die member of the other pair of forming dies. 

14. In a ram press adapted to'perform multiple opera 
tions during each cycle of press operation on a workpiece 
positioned between the opposed dies ofthe press and hav 
:ing a stationary die shoe and a movable die shoe recipro 
4cated with the press ram as it closes and opens, a ñrst 
pair of opposed forming dies comprising a die member 
movably mounted on one of said die shoes for movement 
between extended and retracted positions relative thereto 
in response to closing and opening of the press ram and 
a cooperating die member ñxedly mounted on the other 
»die shoe, and a second pair of opposed forming dies com 
prising a die member ñxedly mounted on said one die 
shoe and a die member movably mounted on said other 
die shoe for movement between extended and retracted 
positions relative thereto in response to closing and open 
ing movement of the press ram; a hydraulic cushion re 
acting on each of said movable die members for urging 
it toward its extended position and for resisting retraction 
_thereof upon closing of the press ram, said hydraulic 

tions during each cycle of press operation on a work- ,45 I 
cushion for one of said movable die members comprising 
a cylinder and piston arranged to react against said one 
of said movable die members, a source of hydraulic fluid 
under pressure communicating with said cylinder and 

‘ piston to thereby force said one of said movable die mem 
'bers toward its extended position relative to its die shoe, 
valve means providing a predetermined resistance higher 
than source pressure to displacement of hydraulic fluid 
from said cylinder so as to provide a predetermined resist 
ance to >movement of said one of said movable die mem 
vybers' to its retracted position upon closing of the press 
ram, means operable atthe bottom of the closing stroke 
of the ram so as to increase the pressure in said hydraulic 
cushion cylinder above the pressure supplied thereto from 
its sourceso as to move said one of said movable die 
members with its cooperating die member and the ram 
as the ram begins its opening stroke, the hydraulic cushion 
associated with _the other movable die member being op 

_ erable to maintain the hydraulic pressure thereon so as to 
move the latter toward its extended position during open 
ing movement of the ram for cooperation with its op 
posed forming die and other forming dies, thereby to per 
form _an additional operation on the workpiece during 
said opening stroke of the ram. 
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