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20 Clairas. 

This invention relates to draw presses. 
The draw press to which the invention applies 

in particular is provided with a pair of dies for 
forming articles from sheets or blanks, a blank 

6 folder for pressing the margin of the blank 
against One of the dies to clamp it therebetween 
during the drawing operation, and means for 
moving One of the dies toward and from the 
other die. The clamping pressure applied to the 

0 margin of the blank should be carefully adjusted 
and, in drawing articles of non-uniform con 
figuration, different clamping pressures should be 
applied to different points around the margin 
of the blank as the material fows at different 

25 rates from those points into the dies. 
An object of the invention is to provide a draw 

press in which different clanping pressures may 
be applied to the blank at different points around. 
the margin thereof. 

20 Another object is to provide a press with a 
blank holder which may be readily adjusted to 
apply different pressures at different points upon 
the margin of a blank. 
Another object is to provide a press of this 

23 character which is fluid operated. 
Another object is to provide means whereby a 

plurality of cylinders may be supplied with pres 
Sure filid from a single Source and pressure be 
maintained in one cylinder while fluid is being 

30 delivered to another cylinder. 
Another object is to provide a press with a fluid 

Operated blank holder in which sylphons are en 
ployed for transmitting pressure to Selected points 
upon the margin of the blank. 
Another object is to provide a press of this 

character which is Susceptible of close adjust 
rent and control. 
According to the invention in a general as a 

Cect, the press is provided With a plurality of 
cylinders which are supplied with pressure fluid 
from a single source, and means are provided for 
regulating the pressure in One cylinde without 
affecting the pressure in another cylinder. 
According to the invention in another aspect, 

the press is provided With a ran cylinder and 
a blank holder cylinder, pressure fluid is delivered 
freely from a suitable source to the ram cylinder 
to operate 8, rain arranged therein, and a choke 
is connected between the blank holder cylinder 
and said source to enable the Sane to maintain 
pressure in the blank holder cylinder while deliv 
ering fluid to the ram cylindet. 
According to the invention in another aspect, 

the blank holder of the press is provided with 
53 fluid actuated sylphons which may be noved from 
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place to place to exert pressure upon the blank 
at different points around the margin thereof. 
The invention is illustrated by the press shown 

in the accompanying drawings in which the views 
are as follows: 

Fig. 1 is a central vertical section through the 
press, the view being somewhat diagrammatic in 
character and the piping and certain other parts 
being omitted or broken away. 

Fig. 2 is a plan view on the line 2-2 of Fig. i. 
Fig. 3 is a central vertical section through one 

of the Sylphons shown in Fig. 1. 
Fig. 4 is a diagram of One part of the hydraulic 

circuit and shows the valves in central longitudi 
nal section with the plungers thereof in the posi 
tions occupied when the press is idle. 

Fig. 5 is a diagram of another part of the hy 
draulic circuit. 

Figs, 6, 7, 8, 9 and 10 are views showing the 
plungers of the several valves in different posi 
tions from those shown in Fig. 4. 
The press shown in Figs. 1 and 2 is provided 

with a base , which is arranged upon a suitable 
foundation 2 and rigidly secured in a stationary 
position thereon by anchor bolts 3, and with a 
crosshead 4 which is supported above the base 1 
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and fixed in a stationary position relatively there 
to by four Columns or strain rods 5, 
The crosshead 4 carries upon the under side 

thereof a bolster 6 to the under side of which a 
stationary female die 7 is attached and provided 
at its center With a recess 8 to receive the head 9 
of a knockout plunger 10 which extends through 
the bolster 6 and the crosshead 4 and has a piston 
11 secured to its upper end and fitted in a knock 
Out cylinder 12 arranged upon the top of the 
crosshead A. 

Liquid for advancing the plunger 10 to force a 
piece of work out of the die 7 is supplied to the 
upper end of the cylinder 12 through a pipe 13, 
and liquid for retracting the plunger 10 is de 
livered to the lower end of the cylinder 12 through 
a pipe 4. 
The upper stationary die 7 coacts with a lower 

novable male die 15 to form or draw a blank 16 
into the shape determined by the configuration of 
the dies which, as shown, are adapted to form a 
Substantially rectangular receptacle. 
The lower die 15 is moved toward and from 

the upper died by a press ram 17 which is fitted 
in a cylinder 18 and provided upon its lower erad 
with a tail rod 19 having a piston 20 fixed there 
on and fitted in a cylinder 21. The cylinders 18 
and 2 are arranged within and carried by the 
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base 1 and are shown as being formed integral 
therewith, . 
During the drawing operation, the blank 16 is 

gripped between the lower face of the died and a 
pressure ring 22 having formed therein a central 
opening 23 which accommodates the lower die 15 
and conforms substantially to the periphery of 
the recess in the die. 

: The pressure ring 22 is moved toward and from 
the die 7 by four identical rams each of which is 
designated by the reference numeral 24 and dis 
tinguished from the other rams 24 by the addition 
of the exponent a, b, c, or d to its reference 
numeral. Each ram 24 is arranged in a cylinder 
25 and provided with a tail rod 26 having a piston 
27 fixed to its lower end and fitted in a cylinder 
28, and the cylinders, tail rod and piston asso 
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ciated with each ram have the same exponent 
added to the reference numerals thereof as is 
added to the reference numeral of the ran with 
which the same are associated. The cylinders 25 
and 28 are arranged within and carried by the 
base 1 and have been shown as being formed in 
tegral therewith. 
The rans 24 are adapted to raise the pressure 

ring 22 and clamp the margin of the blank 16 
between it and the lowerface of the died, and the 
force or pressure exerted by any one of the rams 
24 may be varied by varying the fluid pressure 
in its cylinder 25 to thereby apply different pres 
Sures upon different parts of the margin of the 
blank. 

In order to further vary the pressures upon 
different parts of the margin of the blanks and to 
apply a particular pressure upon any particul 
lar point thereof irrespective of the position of 
that point relative to the positions of the rams 24, 
the pressure ring may be provided with an an 
nular channel 29, a cover plate or top plate 30 
which covers the channel and normally rests upon 
the side walls thereof, and a plurality of sylphons 
31 which may be arranged in selected positions 
in the channel 29 and supplied individually with 
pressure fluid to exert individual pressures upon 
different points around the margin of the blank. 
Each sylphon 31 has its side wall formed of an 

expansible metal bellows 32 and its ends closed 
by two heads 33 and 34 which are welded or other 
wise rigidly secured in position to form fluid-tight 
joints with the bellows. 
The lower head 33 has a projection 35 formed 

thereon and extending upward into the bellows, 
and the upper end of this projection may be posi 
tioned a short distance below the head 34 to limit 
the downward movement thereof. 
The projection 35 is provided in the lower part 

thereof with a bore 36 which is in open com 
munication with the interior of the bellows 32, as 
by perforations 37, and is closed at its lower end 
by a plug 38 rigidly fastened in the head 33. 
The bellows 32 is expanded to raise the head 34 

by liquid delivered through a duct 39 which is 
formed in the head 33 and communicates with 
the bore 36, and the upward movement of the 
head 34 is limited by a stop pin 40 which has its 
head 41 arranged in the bore 36 to engage the 
upper end thereof from which it is normally 
spaced a short distance, for instance, about one 
eighth inch. The stop pin 40 extends loosely 
through the upper end of the projection 35 and 
has its upper end welded or otherwise rigidly 
secured to the head 34. - 
The sylphons are shown arranged in the chan 

nel 29 with the heads 33 downward but they may 

1,970,184. 
as readily be arranged therein with the heads 33 
upward if so desired. 

Liquid for Operating the press is supplied by a 
positive displacement pump 42 which is driven at 
a Constant speed by an electric motor 43 and de 
livers liquid from a reservoir 44 into a supply pipe 
45 having three branches for the delivery of liq 
uid to three separate control valves. A pump 
which may be employed is illustrated and de 
scribed in Patent No. 1,798,198 issued March 31, 
1931 to Walter Ferris and John P. Ferris. 
One branch of the Supply pipe 45 is connected 

to a port 46 in a control valve 47 which controls 
the delivery of liquid from the pump 42 to the 
knockout cylinder 12 and has the pipes 13 and 00 
14 connected thereto in communication, respec 
tively, with two ports 48 and 49 arranged upon 
Opposite sides of the port 48. 
The flow of liquid through the valve 47 is con 

trolled by its plunger 50 which is operated by a 95 
lever 51. When the plunger 50 is in the position 
shown in Fig. 4, the pump 42 may deliver liquid 
through the supply pipe 45, the valve 47 and 
the pipe 14 to the lower end of the cylinder 12 
and raise the piston 11, and liquid expelled from 100 
the upper end of the cylinder 12 by the piston 11 
is exhausted through the pipe 13 and the valve 47 
into a drain pipe 52 which is connected to both 
ends of the valve 47 and discharges into the res 
ervoir 44. When the plunger 50 is in the posi- 105 
tion shown in Fig. 6, the flow of liquid in the pipes 
13 and 14 is reversed and the piston 11 will force 
the knockout plunger 10 downward to eject the 
work from the die 7. 
A second branch of the supply pipe 45 is con- 10 

nected to a port 53 in a reversing valve 54 which 
controls the delivery of liquid to the cylinder 21 
and has two ports 55 and 56 arranged upon op 
posite sides of the port 53 and controlled by a 
plunger 57 which is operated by a lever 58. The 15 
port 55 has connected thereto one end of a pipe 
59 the other end of which is connected to the up 
per end of the cylinder 21. The port 56 has con 
nected thereto one end of a pipe 60 the other 
end of which is connected to the lower end of 20 
the cylinder 21. 
When the plunger 57 is in the position shown in 

Fig. 4, liquid from the pump 42 may flow through 
the pipe 45, the valve 54 and the pipe 59 to the 
upper end of the cylinder 21 and move the piston 125 
20 downward, and the liquid expelled from the 
lower end of the cylinder 21 by the piston 20 is 
exhausted through the pipe 60 and the valve 54 
into the drain pipe 52 which is connected to both 
ends of the casing of the valve 54. when the 130 
plunger 57 is moved to the position shown in Fig. 
7, the flow of liquid in the pipes 59 and 60 is 
reversed and the piston 20 will be moved upward. 
When the piston 20 is moved upward, the ram 

17 is moved upward and draws liquid into the cyl-135 
inder 18 from a surge tank 61 which is ordinarily 
arranged upon the crosshead 4 as shown in Fig. 1. 
When the piston 20 moves downward, the ram 17 
is moved downward and expels liquid from the 
cylinder 18 into the surge tank. The level of the 140 
liquid in the surge tank is limited by an overflow 
pipe 62 which discharges into the reservoir 44. 
The flow of liquid between the cylinder 18 and 

the Surge tank 61 is controlled by an automatic 
valve 63 which has a port 64 formed therein and 145 
connected by a pipe 65 to the cylinder 18, a port 
66 arranged upon one side of the port 64 and con 
nected by a pipe 67 to the surge tank, and a port 
68 arranged upon the other side of the port 64 
and connected by a pipe 69 to the pipe 60. 150 
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1,970,134 
The flow of liquid through the valve 63 is con 

trolled by its plunger 70 which is operated by a 
pistOn 1 rigidly connected to one end thereof and 
fitted in a cylinder 72 arranged upon One end of 
the valve casing. The cylinder 72 has itsinner end 
connected to the pipe 59 by a pipe 73 and its outer 
end connected to the pipe 60 by a pipe 74 which 
has a check valve 75 and a resistance valve 76 
connected in parallel therein. The check valve 
75 permits liquid to be exhausted freely from the 
outer end of the cylinder 72 but forces liquid de 
livered thereto to pass through the resistance 
valve 76. 
When the valve plunger 57 has been moved to 

the position shown in Fig. 7 and liquid delivered 
to the lower end of the cylinder 21 has raised the 
piston 20 and the ram 17 until sufficient resist 
ance has been encountered by the ram to cause 
the pressure in the pipe 60 to rise Sufficiently to 
overcome the resistance of the valve 76, liquid 
Will break through the valve 76, enter the cyl 
inder 72 and move the piston 71 and the valve 
plunger 70 to the position shown in Fig. 10, there 
by closing communication between the cylinder 
18 and the surge tank 61 and opening communi 
cation between the cylinder 18 and the pipe 60 
which at this time is in direct communication 
with the pump 42 through the valve 54 and the 
supply pipe 45. Liquid from the pump 42 then 
flows to the cylinder 18 and, acts upon the ram 
17 and causes it to exert a high pressure upon the 
blank being formed between the dies 7 and 15. 
The third branch of the Supply pipe 45 is con 

nected to a port '77 in a blank holder valve 78 
through which liquid is delivered to the blank 
holder cylinders 25 and 28. 

Liquid is delivered to and discharged from the 
upper ends of the cylinders 28 through a pipe 79 
which is connected to the casing of the valve 8 
at the left of the port '77 and is provided with 
four branches 798, 79b,790 and 79d which are Con 
nected, respectively, to the cylinders 28, 28, 28 
and 28d. In order that the pistons 27 may re 
ciprocate freely, the lower, end of each cylinder 
28 is connected to the overflow pipe 62. 
The four cylinders 25, 25h, 25c and 25d are con 

nected, respectively, by four pipes 80, 80, 80 
and 80d to four ports 81, 82, 83 and 84 which are 
formed in the casing of the valve 8 at the right 
of the port 77 and equally spaced from each 
other, and the port 81 is connected by a duct 85 
to a port 86 arranged at the right of the port 84. 
The casing of the valve 78 also has a port 87 

arranged therein at the right of the port 86 and 
a port 88 arranged between the ports 77 and 81. 
The overflow pipe 62 is connected to the port 87 
and to both ends of the valve casing, and the 
port 88 has a pipe 89 connected thereto. The 
pipe 89 is connected to the four pipes 80, 80, 80° 
and 80d through four chokes 90s, 90b, 90 and 90d 
and four check valves 91, 91, 91 and 91d, re 
spectively. The chokes 90 allow a very limited 
volume of liquid to flow from the pipe 89 to each 
pipe 80 and the check valves 91 prevent the flow 
of liquid in the opposite direction. 
The flow of liquid through the valve 8 is con 

trolled by its plunger 92 which is operated by a 
lever 93 and provided with a piston 94, to control 
communication between the pipe 79 and the port 
77, and with an elongated piston 95 to control 
communication between the port '77 and the other 
ports. The elongated piston 95 is provided with 
transverse passageways 96, 97, 98, 99, 100 and 
101 which, when the plunger 92 is in the posi 
tion shown in Fig. 4, register with the ports 81, 
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82, 83, 84, 86 and 8 respectively. The transverse 
passageways all communicate with each other 
through a longitudinal passageway 102 which is 
formed within the elongated piston 95 and closed 
at each of its ends. 
When the plunger 92 is in the position shown 

in Fig. 4, liquid from the Supply pipe 45 may flow 
through the valve 78 and move the pistons 27 
and the rams 24 downward, and the liquid ex 
pelled from the cylinders 25 by the rams 24 may 
flow through the pipes 80 and the valve 78 to the 
overflow pipe 62. 
When the plunger 92 is in the position shown 

in Fig. 8, the port 81 is open to the port 77 and 
communication is established between the port 
77 and the ports 82, 83, and 84 through the trans 
verse passageways 96, 97 and 98, the longitudinal 
passageway 102, the transverse passageway 99, 
the duct 85 and the port 81, thereby permitting 
liquid to flow from the supply pipe 45 through 
the valve 78 and the pipes 80 to the cylinders 25 
and raise the rams 24 to grip the blank 16 be 
tween the pressure ring 22 and the die 7. The 
pressure which the rams 24, 24b, 24c and 24d may 
exert upon the blank is limited, respectively, by 
adjustable resistance valves 103a, 103b, 1030, and 
103d connected between the pipes 80, 80b, 80 
and 80d, respectively, and the overflow pipe 62. 
When the valve 78 has its plunger 92 in the 

position shown in Fig. 9, the ports 81, 82, 83, 84 
and 86 are closed by the piston 95 to prevent the 
escape of liquid from the cylinders 25 through 
the valve.78, and the port 88 is open to the port 
77 to permit pressure to extend from the supply 
pipe 45 through the pipe 89, the chokes 90 and 
check valves 91 into the cylinders 25 to maintain 
pressure therein. The pressure in each cylinder 
25 is determined by its resistance valve 103 which 
may be adjusted to vary that pressure, and a 
Variation in pressure in One cylinder 25 is pre 
vented from affecting the pressure in any other 
cylinder 25 by the chokes 90 and the check valves 
9. Consequently, the pressure in each cylinder 
25 is independent of the pressure in any other 
cylinder 25. 

Liquid for Operating the Sylphons 31 is Sup 
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plied thereto through a manifold pipe 104 which 
is connected to each cylinder 25 through a shut 
of Valve 105 and a duct i06 formed in the ran 
24 and extending therethrough. 

If all of the shutoff valves 105 remained open, 
pressure in all of the cylinders 25 would equalize 
through the pipe 104 and the maximum pres 
sure obtainable therein would be determined by 
the resistance valve 103 which was adjusted to 
open at a lower pressure than the other resist 
ance valves 103. In order to permit different 
pressures to be created in the several cylinders 
25, all of the shutoff valves 105 are closed ex 
cept the one which is connected to the cylinder 
25 whose resistance valve 103 is adjusted to open 
at a pressure higher than the pressure required 
to open the other resistance valves 103. Conse 
quently, the pipe 104 may have a pressure cre 
ated therein which is substantially equal to the 
highest pressure created in any of the cylinders 25. 

Each Sylphon 31 is connected to the pipe 104 
by a pipe 107 (Fig. 5) which has a choke 108 
and a check valve 109 connected in parallel 
therein. The choke 108 permits liquid to flow 
from the pipe 104 to the Sylphon 31 at a limited 
rate, and the check valve 109 permits liquid to 
flow freely from the Sylphon 31 to the pipe 04 
but prevents it from flowing in the opposite 
direction except through the choke 108. 
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The pressure in each sylphon 31 is limited by 

an adjustable resistance valve 110 which has its 
inlet connected thereto and its outlet connected 
to a drain pipe 11 which discharges into the 
Overflow pipe 62. Each resistance valve 110 is 
adjusted to open at the maximum pressure de 
sired in the sylphon to which it is connected 
and, as the chokes 108 limit the flow of liquid 
to each sylphon, a different pressure may be 
obtained in each Sylphon and the pressure in 
any sylphon may be regulated Or varied without 
affecting the pressure in any other sylphon. 
The combined capacity of all of the chokes 

108 is less than the capacity of one choke 90 in 
Order that each choke 90 may supply to the 
cylinder 25 to which it is connected a volume 
of liquid sufficient to maintain therein the maxi 
mum pressure determined by the adjustment of 
the resistance valve 103 connected thereto and 
to also maintain the desired maximum pressures 
in the several sylphons. 
Assuming that the pump 42 is running and 

that the several rams, pistons and valve plung 
ers are in the positions shown in Fig. 4, the 
pump will have created a predetermined pres 
sure in the upper ends of the cylinders 21 and 
28 and in the lower end of the cylinder 12 and 
automatically reduced its stroke until it is de 

- livering just sufficient liquid to compensate for 
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leakage and maintain that pressure constant, 
as fully described in Patent No. 1798,198 referred 
to above. 

If the lever 93 is then operated to move the 
plunger 92 of the valve 78 to the position shown 
in Fig. 8, liquid from the pump 42 will flow 
through the supply pipe 45, the valve 78 and 
the pipes 80 to the lower ends of the cylinders 
25 and raise the rans 24 which will raise the 
pressure ring 22 to move the blank 16 into con 
tact with the upper die 7. The plunger 92 is 
ordinarily retained in this position until sufficient 
pressure has been created in the several cylinders 
25 to open one of the resistance valves 103, there 
by causing the margin of the blank 16 to be 
gripped between the pressure ring 22 and the 
upper die 7. 
At the same time, liquid flows through the 

shutoff valve 105 which is open and then through 
the pipes 104 and 107 and the chokes 108 to the 
Sylphons 31 and creates pressure therein to cause 
the sylphons to exert pressure upon the margin 
of the blank at different points thereon. 
The lever 93 is then operated to move the 

plunger 92 of the valve 78 to the position shown 
in Fig. 9 in which position it blocks the ports 
81, 82, 83 and 84 and prevents the escape of 
liquid from the cylinders 25 but leaves the port 
88 open to the port 77 to permit liquid to flow 
from the supply pipe 45 into the pipe 89 and 
through the chokes 90 and check valves 91 into 
the several cylinders 25 to maintain or create 
in each cylinder 25 a pressure sufficient to open 
the resistance valve 103 connected thereto, there 
by maintaining a particular pressure in each 
cylinder. 
At the same time, liquid flows from One of 

the cylinders 25 through the duct 106, the open 
shutoff valve 105, the pipes 104 and 107 of the 
chokes 108 to the several sylphons 31 and creates 
or maintains in each a predetermined pressure 
in accordance with the adjustment of the ren 
sistance valve 10 connected thereto. 
The lever 58 is then operated to move the 

plunger 57 of the valve 54 to the position shown 
in Fig. 7 to open the pipe 59 to the drain pipe 

1970,184. 
52 and open the pipe 60 to the pipe 45, thereby 
permitting liquid from the pump 42 to flow 
through the pipe 60 to the lower end of the 
cylinder 21 and raise the piston 20 and the ran 
17, the liquid in the upper end of the cylinder 
21 being exhausted through the pipe 59 and 
the valve 54 into the drain pipe 52 and the ram 
17 drawing liquid into its cylinder 18 from the 
tank 61 through the pipe 65, the Valve 63 and 
the pipe 67 as previously described. 
When the plunger 57 of the valve 54 is shifted 

to open the pipe 60 to the pipe 45, the pressure 
in the pipes 45 and 89 drops momentarily but 
the check valves 9 and 109 prevent a material 
drop in the pressures in the cylinders 25 and 
in the sylphons 31. 
Engagement of the die 15 with the blank 16 

retards the upward movement of the piston. 20 
and causes the pressure in pipes 60 and 69 to 
rise until liquid breaks through the resistance 
valve 76 and Operates the piston 71 to move the 
plunger 70 of the valve 63 to the position shown 
in Fig. 10, thereby closing the pipe 65 to the 
pipe 67 and Opening it to the pipe 60 through the 
pipe 69. 

Liquid from the pump 42 now flows through the 
valve 63 and the pipe 65 to the cylinder 18 and 
continues to flow through the pipe 60 to the cyl 
inder 21, thus acting upon the combined effective 
areas of the ram 17 and the pistOn 20 and mov 
ing the ran upwardly to force the die 15 into 
the die 7 and draw or form an article from the 
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blank 16. At the same time, a limited volume of 
liquid is flowing through the chokes 90 to main 
tain or create the desired pressures in the cyl- 10 
inders 28 and the sylphons 31. 
The press is thus operated by liquid supplied 

from a single pump, pressure is maintained in its 
blank-holding cylinders and sylphons while the 
press ram is being operated, and the pressure in 115 
each blank-holding cylinder or sylphon is sub 
stantially independent of the pressure in any 
other blank-holding cylinder or sylphon. 
After the blank has been formed, the levers 58 

and 93 are operated to return the valve plungers 120 
57 and 94 into the positions shown in Fig. 4. 
Liquid may now flow through the valve 54 to the 
upper end of the cylinder 21 and through the 
valve 78 to the upper ends of the cylinders 28 and 
retract the rams 17 and 24 to their initial posi- 125 
tions, as previously described. 
The lever 51 is then operated to move the 

plunger 50 of the valve 47 to the position shown 
in Fig. 6, thereby permitting liquid from the 
pump 42 to flow into the upper end of the cyl- 0 
inder 12 to advance the piston 11 and cause the 
plunger 10 to eject the finished article from the 
die 7. The lever 51 is then operated to return 
the plunger 50 to the position shown in Fig. 4 and 
thereby permit liquid to flow to the lower end of is 
the cylinder 12 and retract the piston 11 to its 
initial position. 
The invention herein set forth is susceptible of 

various modifications and adaptations without 
departing from the scope thereof as hereafter claimed. 
The invention is hereby claimed as follows: 
1. The combination, with a source of pressure 

fluid, of a holding cylinder, a power cylinder hav 
ing a plunger fitted therein, means for deliver- 145 
ing fluid freely from said source to each of said 
cylinders selectively to create a predetermined 
pressure in said holding cylinder and to operate 
said plunger, and means connected between said 
source and said holding cylinder to enable said lo 
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Source to maintain said predetermined pressure 
Substantially constant while delivering fluid freely 
to said power cylinder. 

2. The combination, with a pump, of tWO cyl 
inders, means for delivering fluid freely from 
Said Source to the first of Said cylinders and then 
to the second cylinder to create pressure therein, 
and additional means connected between said 
pump and the first of Said cylinders to enable 
said pump to deliver a limited volume of fluid to 
that cylinder while delivering fluid freely to the 
Second cylinder. 

3. The combination, with a holding cylinder 
and a power cylinder, of a pump for Supplying 
fluid to said cylinders, means for delivering fluid 
from said pump to said power cylinder freely, and 
means for simultaneously delivering fluid from 
said pump to said holding cylinder and including 
a choke for limiting the flow of fluid thereto and 
a check valve for preventing the free escape of 
fluid therefrom. 

4. The combination, with a power cylinder and 
a holding cylinder, of a pump for supplying fluid 
to said cylinders, fluid channels for connecting 
said holding cylinder to said pump, valve means 
for directing fluid from said pump through said 
channels to said holding cylinder to create pres 
sure therein and operable to block said channels 
between said holding cylinder and Said plump, 
means for directing fluid from said pump to Said 
power cylinder, and a choke connected. between 
said cylinders to enable said pump to deliver a 
limited volume of fluid to said holding cylinder 
while delivering fluid to said power cylinder. 

5. The combination, with a source of pressure 
fluid, of a plurality of holding cylinders, a power 
cylinder having a plunger fitted therein, means 
for delivering fluid freely from Said Source to 
each of said cylinders to create pressure in said 
holding cylinders and to operate said plunger, 
and means connected between said source and 
said holding cylinders to enable said source to 
maintain pressure in said holding cylinders while 
delivering fluid freely to said power cylinder, and 
means for regulating the pressure in one holding 
cylinder independently of the pressure in another 
holding cylinder. 

6. The combination, with a plurality of hold 
ing cylinders and a power cylinder, of a pump 
for supplying fluid to said cylinders, means for 
delivering fluid from said pump to said power 
cylinder freely, means for simultaneously de 
livering fluid from said pump to said holding 
cylinders and including a choke for limiting the 
flow of fluid to each holding cylinder and a check 
valve for preventing the free escape of fluid there 
from, and means for regulating the pressure in 
one holding cylinder independently of the pres 
sure in another holding cylinder. 

7. The combination, with a power cylinder and 
a plurality of holding cylinders, of a pump for 
supplying fluid to said cylinders, fiuid channels 
for connecting said holding cylinders to said 
pump, valve means for directing fluid from said 
pump through said channels to said holding cyl 
inders to create pressure therein and operable 
to block said channels between said holding cyl 
inders and said pump, means for directing fluid 
from said pump to said power cylinder, and a 
choke connected between said power cylinder and 
each of said holding cylinders to enable said 
pump to deliver limited volumes of fluid to said 
holding cylinders while delivering fluid to said 
power cylinder, and means for regulating the 

5 
pressure in One holding cylinder independently 
of the pressure in another holding cylinder. 

8. A draw press, comprising a frame having 
a stationary die and a movable die for operat 
ing upon a blank, a cylinder arranged in said 
frame and having a ram fitted therein for ad 
vancing Said movable die toward said stationary 
die and retracting it therefrom, a blank holder 
having a pressure ring to grip the blank between 
it and said stationary die and means for advanc 
ing said pressure ring toward said stationary die 
and retracting it therefrom, a pump, means for 
delivering fluid from said pump to said cylinder 
to operate said ram, a plurality of fluid actuated 
pressure units carried by said pressure ring to 
exert pressure upon different parts of the blank, 
means for delivering fluid to said units to oper 
ate the same, and means for varying the pressure 
exerted by each unit upon the blank. 

9. A draw press, comprising a frame having a 
Stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ran fitted therein for advancing 
Said movable die toward said stationary die and 
retracting it therefrom, a blank holder having 
a preSSure ring to grip the blank between it and 
said stationary die and means for advancing said 
preSSure ring toward Said stationary die and 
retracting it therefrom, a pump, means for de 
livering fluid from said pump to said cylinder 
to operate said ram, a plurality of fluid actuated 
preSSure units connected in parallel and carried 
by said pressure ring to exert pressure upon dif 
ferent parts of the blank, means for delivering 
fluid to said units to operate the same includ 
ing a choke and a check valve connected to each 
unit in parallel with each other, and means for 
varying the pressure exerted by each unit upon 
the blank. - . 

10. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing 
Said movable die toward said stationary die and 
retracting it therefrom, a blank holder having a 
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120 
pressure ring to grip the blank between it and said 
Stationary die and a plurality of fluid motors for 
advancing Said pressure ring toward said station 
ary die and retracting it therefrom, a pump, 
means for delivering fluid from said pump to said 
motors to operate the same and create pressure 
therein, means for delivering fluid to said ram cyl 
inder to operate said ram, a plurality of pressure 
units carried by said pressure ring to exert pres 
Sure upon different parts of the blank, and means 
for connecting said pressure units in circuit 
With Said motors, 

11. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing 
Said nowable die toward said stationary die and 
retracting it therefrom, a blank holder having a 
pressure ring to grip the blank between it and 
Said stationary die and a plurality of fluid motors 
for advancing said pressure ring toward said 
stationary die and retracting it therefrom, a 
pump, means for delivering fluid from said pump 
to said motors to operate the same and create 
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pressure therein, means for limiting the pressure 145 
in each motor, means for delivering fluid to said 
ram cylinder to Operate said ram, a plurality of 
pressure units carried by said pressure ring to 
exert pressure upon different parts of the blank, 
neas or connecting said pressure units to each 150 
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of said motors for the flow of fluid therebetween, 
and a shutoff valve connected between said pres 
sure units and each motor. 

12. A draw press, comprising a frame having a 
stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ran fitted therein for advancing 
said movable die toward said stationary die and 
retracting it therefrom, a blank holder having 
a pressure ring to grip the blank between it and 
said stationary die and a plurality of fluid mo 
tors for advancing said pressure ring toward said 
stationary die and retracting it therefrom, a 
pump, means for delivering fluid from said pump 
to said motors to operate the same and create 
pressure therein, means for delivering fluid to 
sadd ram cylinder to operate said ram, a plu 
rality of pressure units carried by said pressure 
ring to exert pressure upon different parts of 
the blank, means for connecting said pressure 
units in circuit with said motors, and means for 
limiting the pressure in one pressure unit inde 
pendently of the pressure in another pressure 
unit. 

13. A draw press, comprising a frame having a 
stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing 
said movable die toward said stationary die and 
retracting it therefrom, a blank holder having a 
pressure ring to grip the blank between it and 
said stationary die and a plurality of fuid mo 
tors for advancing said pressure ring toward said 
stationary die and retracting it therefrom, a 
pump, means for delivering fluid from said pump 
to said motors to operate the same and create 
pressure therein, means for limiting the pressure 
in each motor, means for delivering fluid to said 
ram cylinder to operate said ram, a plurality of 
pressure units carried by said pressure ring to 
exert pressure upon different parts of the blank, 
means for connecting said pressure units to each 
of said motors for the flow of fluid therebetween, 
a shutoff valve connected between said pressure 
units and each motor, and means for limiting the 
pressure in one pressure unit independently of 
the pressure in another pressure unit. 

14. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing 
said movable die toward said stationary die and 
retracting it therefrom, a blank holder having 
a pressure ring to grip the blank between it and 
Said stationary die and a plurality of fluid notors 
for advancing Said pressure ring toward said sta 
tionary die, and retracting it therefrom, a pump, 
means for delivering fluid from said pump to said 
motors to operate the same and create pressure 
therein, means for diverting said delivery of 
fluid from said motors to said ram cylinder to 
Operate Said Iran, a choke connected between 
each of said motors and said ram cylinder for 
enabling Said pump to deliver a limited volume of 
fluid to each motor to maintain pressure therein 
while delivering fluid freely to said ram cylinder 
to Operate Said ran, and a check valve connected 
in series with said choke for preventing the flow 
of fluid therethrough in the opposite direction. 

15. A draw press, comprising a frame having a 
stationary die and a movable die for Operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing said 
movable die toward said stationary die and re 

1970,184. 
tracting it therefron, a blank holder having a 
pressurering to grip the blank between it and said 
stationary die and a plurality of fluid motors for 
advancing said pressure ring toward said sta 
tionary die and retracting it therefrom, a pump, 
means for delivering fluid from said pump to 
said motors to operate the same and create pres 
sure therein, means for diverting said delivery 
of fluid from said motors to said ram cylinder to 
operate said ram, a choke connected between 
each of said notors and said ran cylinder for 
enabling said pump to deliver a limited volume of 
fluid to each motor to maintain pressure therein 
While delivering fluid freely to said ram cylinder 
to operate said ram, a check valve connected in 
series with said choke for preventing the flow of 
fluid therethrough in the opposite direction, and 
means for regulating the pressure in one motor 
independently of the pressure in another motor. 

16. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ram fitted therein for advancing 
said movable die toward said stationary die and 
retracting it therefrom, a blank holder having a 
pressure ring to grip the blank between it and 
said stationary die and a plurality of fluid motors 
for advancing said pressure ring toward said 
stationary die and retracting it therefrom, a 
pump, means for delivering fluid from said pump 
to said motors to operate the same and create 
pressure therein, means for diverting said de 
livery of fluid from said motors to said ram cylin 
der to Operate said ram, a choke connected be 
tween each of said motors and said ram cylin 
der for enabling said pump to deliver a limited 
volume of fluid to each motor to maintain pres 
sure therein while delivering fluid freely to said 
ram cylinder to Operate said ram, a check valve 
connected in series with said choke for prevent 
ing the flow of fluid therethrough in the opposite 
direction, a plurality of pressure units carried by 
said blankholder to exert pressure upon the blank, 
and means for delivering fluid to said pressure 
units to operate the same. 

17. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ran fitted therein for advancing 
said movable die toward said stationary die and 
retracting it therefron, a blank holder having 
a pressure ring to grip the blank between it 
and said stationary die and a plurality of fluid 
motors for advancing said pressure ring toward 
said stationary die and retracting it therefron, 
a pump, means for delivering fluid from said 
pump to said motors to operate the same and 
create pressure therein, means for diverting said 
delivery of fluid from said motors to said ram 
cylinder to operate said ram, a choke connected 
between each of said motors and said ran cylin 
der for enabling said pump to deliver a limited 
volume of fluid to each motor to maintain pres 
sure therein while delivering fluid freely to said 
ram cylinder to Operate said ram, a check valve 
connected in series with said choke for preventing 
the flow of fluid therethrough in the opposite 
direction, means for regulating the pressure in 
one motor independently of the pressure in an 
other motor, a plurality of pressure units carried 
by said blank holder to exert pressure upon the 
blank, and means for delivering fluid to said pres 
sure units to operate the same. 

18. A draw press, comprising a frame having 
a stationary die and a movable die for operating 
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por a blank, a cylinder arranged in said frame 

and having a ran fitted therein for advancing 
Said novable die toward said stationary die and 

C 

2 

45 

O 

5 

retracting it therefrom, a blank holder having a 
pressure ring to grip the blank between it and 
Saidi stationary die and a plurality of fluid motors 
for advancing said pressure ring toward said 
stationary die and retracting it therefron, a 
pump, means for delivering fluid from said pump 
to said motors to operate the same and create 
pressure therein, means for diverting said delivery 
of fitid from said notors to said ran cylinder to 
operate said rain, a choke connected between each 
of Said motors and said ram cylinder for enabling 
said pump to deliver a limited volume of fluid to 
each notor to maintain pressure therein while 
delivering fluid freely to Said ran cylinder to 
operate said rain, a check valve connected in 
Series with said choke for preventing the flow 
of fluid therethrough in the opposite direction, a 
plurality of pressure units carried by said blank 
holder to exert pressure upon the blank, means 
for delivering fluid to said pressure units to op 
erate the Sane, and means for limiting the pres 
Stre in one pressure unit independently of the 
pressure in another pressure unit. 

9. A draw press, comprising a frame having 
8 stationary die and a movable die for operating 
tipOn a blank, a cylinder arranged in said frame 
and having a ran fitted therein for advancing 
Saidi movable die toward said stationary die and 
retracting it therefron, a blank holdier having a 
pressure ring to grip the blank between it and 
said stationary die and a plurality of fluid notors 
for advancing said pressure ring toward said sta 
tionary die and retracting it therefron, a pump, 
means for deiivering fuid fron said pump to said 
notors to operate the same and create pressure 
therein, means for diverting said delivery of fluid 
stron said notors to said ram cylinder to operate 
Said ram, a choke Connected between each of said 
notors and said ram cylinder for enabling said 
pturnp to deliver a limited volume of fluid to each 
notor to maintain pressure therein while deliver 
ing fluid freely to said ram cylinder to operate 
said ram, a check valve connected in Series with 

said choke for preventing the flow of fluid there 
through in the opposite direction, means for regul 
lating the pressure in one motor independently 
of the pressure in another motor, a plurality of 
pressure units carried by said blank holder to 80 
exert pressure upon the blank, means for deliver 
ing fluid to said pressure units to operate the 
same, and means for limiting the pressure in one 
pressure unit independently of the pressure in 
another pressure unit. 8. 

20. A draw press, comprising a frame having a 
stationary die and a movable die for operating 
upon a blank, a cylinder arranged in said frame 
and having a ran fitted therein for advancing said 
movable die toward said stationary die and re- 90 
tracting it therefron, a blank holder having a 
pressure ring to grip the blank between it and 
said stationary die and a plurality of fluid Inotors 
for advancing said pressure ring toward said sta 
tionary die and retracting it therefrom, a pump, 95 
means for delivering fluid from said pump to Said 
motors to operate the same and create pressure 
therein, means for diverting said delivery of fluid 
from said motors to said ram cylinder to operate 
said ram, a choke connected between each of 100 
said motors and said ram cylinder for enabling 
said pump to deliver a limited volume of fluid 
to each notor to maintain pressure therein while 
delivering fiuid freely to said ram cylinder to 
operate said ram, a check valve connected in 105 
series with said choke for preventing the flow 
of fluid therethrough in the opposite direction, 
raneans for regulating the pressure in one motor 
independentiy of the pressure in another motor, 
a plurality of pressure units connected in parallel O 
with each other and carried by said pressure ring 
to exert pressure upon different parts of the 
blank, a relief valve connected to each pressure 
unit for limiting the pressure therein, and means 
for connecting said pressure units to each of said is 
motors for the flow of fluid therebetween and in 
cluding a shutoff valve connected between each 
motor and said pressure units and a choke and 
a check valve connected to each pressure unit in 
parallel with each other. 120 WALTER FERRIS. 
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