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This invention relates to hydraulic presses of
the type employed for forming or drawing work
pieces or blanks Into desired shapes, and it is
particularly adapted to presses of large capacity.

A presg of the type to which the invention re-
lates in particular is provided with a die ar-
ranged in a stationary position, a movable die
carried by af least one main hydraulic motor and
adapted to cooperate with a stationary die to form
or draw & work pilece or blank Into a desired
shape, and a draw ring carried by a plurality of
hydraulic clamping motors and adapted to press
a marginal portion of the blank against a sta-
tionary abutment such as marginal portion of the
stationary die. The movable die and the ram
of the main motor are ordinarily advanced at
high speed until the die is close to or engages the
the blank, the clamping motors are energlzed and
cause the ring to clamp the blank against the
abutment, then the main motor is energized and
slowly advances the movable die to force the
blank into or over the stationary die to perform
the forming or drawing operation, and then the
movable die and the draw ring are retracted,
thereby completing a cycle of operation. Dur-
ing the forming or drawing operation, a prede-

i "»FIQ-;-‘I.‘-_

i For":

F18§ I 1s amagrammauc V!&'W SDOWIDS tl;_e hy-

"‘e‘im @ 6 ﬂ!ustration, thie iiven
ha.s beeu shoév mbodied i a downward acting

be undérstoo& A

“'be embodied 1 & Ho!
" press’ or & prh_s the plﬁ.ten and draw rlnd of
_ whjch ire rapld’ traversed by auxiliary mof;ors

“tion are ‘explansatory only and not limifing,

As shown, thie press has a lower statiomu‘y’
| fixed to the press frame which_ since’ it 18 of

* conventional canstruct[bn and forms no pa.rt of

25’

the present invention, hdg not been illtstrated but

"1t is to be understodd that the platen _and_the

termined pressure is maintained in each clamping

motor which necessitates wasting power,

The present invention has as an object to pro-
vide a press of the above character that will op-
erate at high speed and will exert large pressing
forces with a minimum loss of power.

Another object 18 to provide a press that is
positive and precise in operation.

Other objects and advantages will appear from
the description herelnafter given of & press in
which the invention is embodied.

According to the invention in its géneral aspect

and as ordinarily embodied in a downward acting

press, the movable die and the draw ring are
rapldly advanced by gravity until the ring is
about to engage the blank, then lquid from a
large pump energizes the clamping motors and
causes them to press the draw ring against the
blank, the large pump continues to deliver liquid

to the clamping motors until pump pressure ex- -

‘draw ring are stﬂtably g‘uidéd by the frsmg and
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ceeds a predetermined value and then the pres-

sure in the clamping motors is maintained by a
small pump and the liquid discharged by the large
pump is directed to the main motor and causes
it to advance the movable die to perform the
drawing or forming operation.

The invention is exemplified by the press shown
schematically in the accompanying drawings in
which the views are as follows:

' spectlvely, 1.n stati

Upper di¢ 4 is carried by a platen 5 whith is
conneeted to s ram ¢ ﬂttedinaatati nary. pd
cylinder' 7 _and which' 15 also connected to . the
‘rods 8 and 8 of two pistons 9 and 9% ‘Atted, re-

ary pullback cylinders [0 and
108, ’

Platen § ‘Has &' peripheral flinge or 8 plum.lity
of flanges | fixéd to or formed integral thére—
with and extending beneath a perfpheral flange
or a plurality of flanges {2 exténding Inward from
and fixed to or formed integral with a draw ring

. 13 which extends a.tound ‘platen § d.{rectly above

‘Draw ring 3 s dapted to be pressed agalnst

_blank"$ by a’plurality of clamping motors the
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~ inders (5 and {8s.
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rams (8 and 14" of ‘which are fastened to ring
I3 andextend, Tespectivély, into stationary cyl-
"The press chiosen for illustra

tion is orditiarily provided. with at least six clanm-
ing motors which are divided Into palrs and each
peir is controlled by a valve 18 having a valve
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plunger IT arranged in iis casing (8 to control

communication between an admission port {9 and
two distributing ports 28 and 20* formed therein.

Since the clamping motors are identical both as -

to structure and function and are controlled by
identical valves, only one pair of motors has been
shown.

The press is powered by a large capacity pump
25 which is reversible and a much smaller ca-
pacity pump 26 which draws liquld from a surge
tank 27 and discharges into a channel 28. Pump
26 is of the type that will deliver liquid at its
maximum adjusted rate until the pressure created
by it reaches a predétermined maximum and then
it will automatically reduce its displacement un-
til 1t is delivering just sufficient liquid to maintain
that maximum pressure constant.

In order to avoid unnecessary loss of power,
channel 28 is normally connected through a by-
pass valve 29 to a drain channel 38 which dis-
charges into surge tank 21. Valve 29 has a valve
plunger 31 fitted in its casing to control com-
munication between channels 28 and 38 and be-
tween channel 28 and a port 32 to which all of
the clamping cylinders 18 and 15* gre connected

. as will presently be explained. Plunger 31 is nor-
mally held by a spring 33 in the position shown
In Fig. 1 and it is adapted to be shifted by a
solenoid 34 to the position shown In Fig. 7.

Pump 2§ has been shown as being a standard
Ollgear DX pump which is well known and in
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extensive use. Since such a pump Is shown and .

described in application Patent No. 2,269,778, it is
deemed sufficlent to state herein that it is con-
trolled by two solenoids 36 and 36, that itg dis-
placement and' delivery will be reduced to zero
when both solenoids are deenergized, that it will
deliver liquid into one and have liquid returned
to it through the other of two branched channels
37 and 38 when one or the other of the two sole-
noids is energized, and that any deficlency or ex-
cess in the liquid returned to the pump 26 {5 com-
pensated for by liquid drawn from or discharged
into surge tank 271,

Communication between pump 26 and tank 27
is controlled by a differential valve 38 arranged
in a bore 40 which communicates at or near its
center with tank 27 through a check valve 4§ and
a low pressure resistance valve 42. Branches of
channels 37 and 38 communicate with bore 48 at
opposite sides of its center and are connected,
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respectively, by channels 43 and 44 to opposite

ends of bore 40. .
The arrangement is such that, when the pres-

sure is higher in one than In the other of chan- !

nels 3T and 38, liquid will flow from the high pres-
sure channel through channel 43 or 44 to the
end of bore 40 and shift differential valve 38 in a
direction to cause it to block the end of the high
pressure channel and uncover the end of the low
pressure channel so that liquid cannot escape from
the high pressure channel into tank 27 but liquid
may be discharged from the low pressure channel
into tank 2T through resistance valve 42, or pump
2% may draw liquid from tank 27 through check
valve &1, ’

Pump 25 is employed to control the speed of
platen § and draw ring {3 during gravitational
descent thereof, to supply liquid to the clamping
motors at the end of the gravitational descent to
enable them to force ring {3 against blank 3, to
supply liquid to main motor 6—T to enable it to
perform the pressing operation, and to supply
liquid to the pull back motors to enable them to
raise platen § and ring 13.

2,880,158

In order that pump 25 may energize the clamp-
ing motors, channel 37 is connected to port 9
in valve 16 and ports 20 and 20* thereof are con-
nected by channels $8 and §0* to cylinders 15 and
1§* respectively.

In order that pump 25 may control the rapid
traverse descent of platen 5 and in order that it
may supply liquid to the pull back motors to cause
them to raise platen §, a channel 51 has one of
its ends connected to the lower ends of both of
cylinders 8 and {0+ and its other end connected
to channel 38 through a check valve B2, a re-
sistance valve 53 and a blocking valve §4 which
when open bypassés valves §2 and §3. Blocking
valve 54 has a valve member or plunger 55 ar-
ranged in its casing to control communication be-
tween two annular grooves or ports 58 and 57
which are formed therein and have channels 38
and 8! connected thereto respectively, a spring
§8 for urging plunger 86 to the position shown in
Fig. 1 and normally keeping valve §4 closed, and
a solenoid §9 for moving plunger 55 to the posi-
tion shown in Fig. 5 to open valve §4.

The arrangement is such that, when pump 26
is adjusted to discharge liquid into channel $8,
the liquid may flow freely through check valve §2
or through blocking valve 54 if it is open and
then flow through channel 51 to the lower ends of
cylinders 10 and 10* and cause pistons 9 and 9%
to raise p i § and draw ring (3.

When pump 28 is idle, valve 54 is closed and
platen § and draw ring 13 are supported In their
upper positions by liquid which is trapped in the
lower ends of cylinders (9 and 19 for the reason
that the pressure required to open resistance valve
53 i3 higher than the pressure required to enable
pistons 8 and #* to support the weight of platen
§ and draw ring 3.

When pump 286 is adjusted to discharge liquid
into channel 37, valve 54 is open and pump 25
will draw liquid through channel 38, valve 34 and
channel §1 from cylinders {# and 10® and permit
platen § and draw ring (3 to descend by gravity
at a rapid traverse rate. That is, pump 25 will
meter the outflow from cylinders 18 and 10s and”
thereby govern the rate at which platen § and
ring (3 descend.

Platen § and ring {3 will descend at rapid
traverse rate until ring (3 is about to engage
blank 8 and then valve 54 is closed which will
momentarily arrest . downward movement of
platen § and draw ring (3 for the reason that

" liquid can then escape from cylinders 19 and 8

G0

only through resistance valve 83,

During this time, pump 25 has been delivering
liquid through channel 37, valve 18 and channels
59 ana B0+ to all of the clamping cylinders 1§
and §5* but the total volume supplied to cylinders
18 and % 15 insufficient to keep them filled. How-
ever, sufficient additiona] liquid to keep cylinders
15 and i8* filled is suppled thereto from tank
27 as will presently be explained.

As soon as valve 54 closes and arrests the gravi-
tational descent of ring 13, the lquid delivered
by pump 28 to cylinders I5 and I5* will create
bressure therein and cause rams {§ and 14 to
move ring |3 downward against blank 3 and will

" then create sufficient additional pressure to cause
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the output of pump 25 to be diverted to cylinder
T as will presently be explained.

Pump 26 is provided for the purpose of main-
taining pressure in clamping cylinders 15 and
1S after pressure has been created therein by
pump 28.

In order that the pressure in each clamping

r
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cylinder 18 or (5% may be adjusted iridependently
of the pressure in any other clamping cylinder,
each clamping motor is provided with'a‘separate
pressure regulating-unit. - As shown, motei (4—15
is provided: with a unft .consisting of -twp oppo-
sitely opening resistance valves 60 and 6 which
may be simultaneously adjusted to vary the re-
sistance thereof inversely to each other by rotat-
ing and adjusting screw §2 but the sum of the re-
sistances of the two valves remains constant and
the pressure required to open both valves simul-
taneously is greater than the maximum pressure
that pump 26 can create.

Resistance valve 60 has its inlet connected to:

cylinder 15, as by being connected to channel 56,
and its outlet connected to tank 27 by a channel
63. Resistance valve 6( has its inlet connected
by a channel 64 to port 32 in bypass valve 28 and
its outlet connected to channel 58. In order that
clamping cylinder {5 may be supplied with liquid
from tank 27 when draw ring 13 {s moved down-
ward at rapid traverse speed, channel 83 is con-
nected to channel §0 through a check valve 6%
which permits liquid to flow from channel 63 into

channel 50 but prevents flow in the opposite di- :

rection.

The pressure regulating unit for each of the
other clamping cylinders is identical to and con-
nected in the same manner as the above described
unit. Consequently, a description therecf js un-
necessary, the corresponding parts of the unit for
cylinder #§* being indicated by corresponding ref-
erence numerals with the exponent “a” added
thereto. While only two pressure regulating units
have been shown connected to port 32 in bypass
valve 29, it is to be understood that all of the
pressure units are connected thereto.

Each resistance valve 60 or 608 is adjusted to
open at a pressure slightly higher than the pres-

sure desired in the clamping cylinder to which it -

is connected, and each resistance valve 61 or 61°
is so adjusted that the drop in pressure there-
across Is equal to the difference between the pres-
sure desired in the clamping cylinder asso~lated
therewith and the maximum pressure created
by pump 26.

For example, if a pressure of 2200# per sq. in.
were desired in cylinder {5 and pump 26 were ad-
justed to create a maximum pressure of 2500#
per sq. in., resistance valve 64 would be adiusted
to close at 300# and resistance valve 60 would be
adjusted to open at about 2210#. Then. if the
pressure in cylinder {5 should be too low when
bypass valve 29 is opened, liquid from pumnp 26
would flow through channel 28, valve 28 and
channel 64 to resistance valve 8! and open It and
then flow therethrough and through channel 50
to cylinder 18§ until the pressure therein rrached
2200# at which time valve 61 would close. If the
pressure in eylinder {5 should become tor high
for any resson. valve 60 would open and permit
liquid to escape therefrom until the pressure
therein was reduced to 2210#.

Since the drop in pressure across each resistance
valve 61 or 61° is equal to the difference between
the pressure created by pump 26 and the nressure
in the clamping cylinder 15 or 15® associated with
that valve, the pressure in each clamp'ng cvlinder
is independent of the pressure in any other ctamn-
ing cylinder.

During gravitational descent of platen § ram
cylinder 1is kept fliled with liguid suppli=d there-
to from tank 271 under the control of a suree
valve 10 which is arranged in a valve casing T}
connected to cylinder 1. Valve 10 controls com-

. 2,380,158
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munication between cylinder 1 and a channel 12 -~ -
which connects one.end of casing 11-tb tank 27, - .:

nected to channe] 37 by chantiel 4. - .
Surge valve 10 is adapted to be shifted to one
or the other of its two positions by & piston 75
which is fitted in a cylinder 16 connected to casing
11. Cylinder 18 has its inner end connected to
channel 88 by a channel 71 and its outer end con-
nected by & channel 18 to-channel 14 through a
check valve 19 and a resistance valve 80 which
are connected in parallel and open In opposite .
directions. ' .

In order that cylinders |5 and (6% may be dis-
connected from pump 25 after pressure has been
created therein and before pump 25 delivers liquid
to ram cylinder 1, valve 1§ has its left end con-
nected by a channel Bf to channel 18 intermediate
the ends thereof and, in order that pressure may
be maintained in cylinders {5 and 15 until after
ram 6§ has stripped die & from the article into
which blank 3 was formed, valve 16 has its right
end connected by a channel 82 to channel 38
through 2 hold-down valve 83 and a check valve
84. .
Valve 83 has a plunger 85 arranged in its cas-
ing to control communication between two ports
86 and 87 to which channels 38 and 82 are con-
nected respectively. Plunger 83 is urged to the
position shown in Fig. 1 by a spring 88 and jt
is adapied to be shifted by a solenoid 83 to the
position shown in Fig. 8. : '

The arrangement is such that, when platen
5 and draw ring {3 descend by gravity, surge
valve 10 is in the position shown in Fig ] and
liguid flows freely from tank 21 through thannel
12 and surge valve casing T/ to ram cﬂinder 1
and from tank 27 through channels 63 and 63s,
check valves 65 and 65® and channels 50 and 60° .
to cylinders 15 and 18 to keep cylinders 1, 18 and
182 filled with liquid.

When draw ring 13 meets the work, pump 25
creates pressure in cylinders 15 and 5% untll the
pressure becomes high enough to open resistance
valve 80 and then liquid will flow through chan-
nels 31 and T4 and resistance valve 80 into chen-
nel 18. Since the force required t0 move surge
valve 10 is greater than the force required to
move plunger 17 of valve 16, the liquid will first
Aow from channel 18 through channel 81 to the
left end of valve (6 and shift its plunger {7 to
the position shown in Fig. 4 to block communica-
tion between pump 25 and cylinders (5 and 159,
and plunger (1 will eject liquid from the right
end of valve 16 through channel 82 and check
valve 84 into channel 38. As soon as plunger 17
is shifted, pressure will rise enough to enable the
liquid in channel 18 to enter cylinder 16 and cause
piston 15 to shift surge valve 19 to-the position
shown in Fig. 3. liquid being expelled by piston
15 from the right end of cylinder 16 through
channel 17 into channel 38. -

Moving surge valve 10 to the position shown
in PFig. 3 blocks communication between cylinder
1 and channel 72 and opens communication be-
tween cylinder 1 and port 13 so that liguid from
pump 25 may flow through channels 31 and T4
and surge valve casing T4 to.cylinder 7 and cause
ram 6 to move platen § downward.

When pump 28 is reversed, plunger 85 of block-
ing valve 83 is in the position shown in Fig. 6
so that the liquid discharged by pump 28 cannot
shift plunger (7 of valve |16 but will low through
channels 38 and 17 to cylinder 16 and cause pis-
ton 15 to shift surge valve 10 to the position

and between cylinder 7 and & port 13 which jscon-
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shown in Fig. 1 to open cylinder 7 to channel 72
and to block the end of channel 14. Piston 15
will eject liquid from cylinder 76 through channel
18, check valve 79 and channel 4 into channel 37,

The electric circuit

An electric circuit which may be employed for
controlling the press is shown in Fig. 2 in which
the numerals §& and 91 represent two sides of a
power line from which current for energizing the
several solenoids is supplied thereto under the
control of various switches.

As shown, solenoids 3§ and 36 which control
pump 26 are controlled, respectively, by two mag-
netic switches or contactors A and B. Contactor
A includes three normally open switches Al A3
and A, a normally closed switch A* and a mag-
net A% which when energized will open switch
At and close switches A!, A2 and A3 Contactor
B includes two normally open switches B! and
B2 and a magnet B3 which when energized will
close switches B! and B2,

Solenoid 35 has one end of its winding con-
nerted by a conductor 92 to one terminal of
switch A! the other terminal of which is con-
nected by a conductor 93 to power conductor 90,
The other end of the winding of solenoid 35 is
connected by a conductor 94 to one terminal of
switch A? the other terminal of which is con-
nected by a conductor 95 to power conductor 91.

Contactor A is controlled by a normally closed
stop switch Sf, a normally open starting switch
S2 and either by a normally closed limit switch
LSI, which is opened when platen 5 reaches a
given point in its down stroke, or =& normally
closed pressure responsive switch PSi which opens
when the pressure in ram cylinder T reaches a
predetermined maximum. As shown, pressure
switch PS| is subjected to the pressure in cylin-
der 7 as by being connected thereto through surge
valve casing 11 and limit switch LS{ is arranged
in a stationary position and an arm 96 on platen
5 has an actuator 97 so located thereon that it
will open switch LS| when platen § reaches a
given point in its down stroke, such as when die
4 has completed its operation upon blank 8.

While for the purpose of illustration pressure
switch PS1 has been shown connected directly to

*surge valve casing 11 so that it is subjected to
the full pressure created in cylinder 1, in prac-
tice a low pressure switch is employed and con-
nected to surge valve casing Tf through a high
pressure resistance valve, so that the switch is
subjected ‘to only a low pressure, and a check
valve is provided to permit liquid to escape from
the pressure switch when the pressure in ram
cylinder 7 drops to a low value. -

The winding of magnet A5 has one end thereof
connected to power conductor 90 by a conductor
(01 and the other end thereof to one terminal of
starting switch S2 by a conductor 102. The other
terminal of switch S2 is connected by a conduc-
tor 103 to one terminal of stop switch Sl the
other terminal of which is connected to conductor
81 by a conductor 108. Conductor 102 is con-
nected by a conductor {05 to one terminal of
switch A3 the other terminal of which is con-
nected by a conductor {06 to one terminal of
limit switch LS! and to one terminal of pres-
sure switch PSf. The other terminals of switches
PSI and LS1 are adapted to be connected to con-
ductor (03 by a selector switch which may be ad-
justed to connect either of these switches into
the circuit and to simultaneously cut the other
switch out of circuit.

10
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Contactor B is controlled in part by switch At
and in part by a normally open limit switch 1s2
which also controls solenoid 34 and closes as soon
as platen B starts downward., As shown, mit
switch LS2? is opened at the end of the up stroke
by an actuator 187 carried by draw ring 8,

Limit switch LS2 has one contact to which
conductor 85 is connected, a second contact con-
nected by a conductor {08 to one end of the wind-
ing of solenoid 34 the other end of which is con-
nected 4o conductor 99, a third contact connected
by a conductor 169 to one end of the winding of
magnet B* the other end of which is connected
to conductor 90 by a conductor 110, and a fourth
contact connected by.a conductor 111 to one
terminal of switch Atthe other terminal of which
is connected to conductor 103 by a conductor
112 so that, when switches A* and LS2 are closed,
magnet B? and solenoid 34 will be energized.

Solenoid 36 has one end of its winding con- .
nected to conductor 90 by a conductor (15 and
the other end thereof connected by a conductor
116 to one terminal of switch B! the other ter-
minal of which has conductor 103 connected
thereto. Switch B? has one of its terminals con-

" nected to conductor 103 by a conductor 117 and
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its other termihal connected to conductor {11 by

a conductor 118. :

Solenoid §9 is controlled in part by contactor
A and in part by a normally closed limit switch
LS3 which is opened just before draw ring 13
engages blank 2. As shown, limit switeh L83 Is
arranged in e stationary position and operated
by an actuator 119 carried by draw ring 13. Sole-
noid §9 has one end of its winding connected to
conductor 92 and the other end thereof connected
by a conductor 120 to one terminal of limit switch
L33 the other terminal of which has conductor
84 connected thereto.

Solenoid 88 is controlled by a normally closed
limit switch LS4 which is opened when platen &
approaches the end of its up stroke. As s own,
limit switch LS4 is arranged in a stationary posi-
tion and operated by an actuator 121 carried by
arm 96 on platen 5. Solenoid 89 has one end of
its winding connected to conductor 90 and the
other end thereof connected by a conductor 122
to one terminal of limit switch LS4 the other
terminal of which is connected to conductor 81
by a conductor {23,

Operation

With the parts in the positions shown and
pumps 25 and 26 running, pump 25 is at zero
stroke so that no liquid is delivered thereby, pump
26 is discharging freely through valve 2§ into
tank 21, and platen 5 and draw ring 13 are being
held in their upper positions by the liquid trapped
in the lower ends of pull back cylinders 10 and
102 by valve 54 being closed.

To start a cycle of operation, switch S2 is closed
to establish a circuit (91—108—S{—{03—S2—
102—AS—10{—9D) to energize magnet A5 which
will close switches A!, A? and A? and open
switch A¢, .

If selector switch SSI is adjusted to connect
limit switch LSt in circuit as shown, closing
switch A3 establishes a circuit (9 —104—S(—
103 — SSI—LSI—106—A3—(05—102—AS 0 (—
90) to keep magnet AS energized and switches
Al, A? and A? closed and switch A* open.

Closing switches A! and A3 establishes a circuit
(90-—93—A!' 923594 A2 95 g to ener-
gize solenoid 35 which will adjust pump 25 to



cause 1§ to draw liquid from channel 38 and
charge it into channel 37.

Closing switches A! and A? also establishes a
circuit (80 — 83— A1— 9288 120 1S3 - 94
A2_988—81) to energize solenold 8§98 which will
shift plunger 38 of valve 54 to the position shown
in Fig. 5 to bypass resistance valve 53, °

Platen 5, draw ring 13 and the parts connected
thereto will then descend by gravity and pistons
8 and 9 will expel liquid from cylinders 18 and
18* through channel 51, valve 54 and channel 38
to the intake of pump 25. ‘The pressure created
by the weight of the platen and associated parts
extends through channel 44 and holds differen-
tial valve 38 In its right hand position so that
the liquid discharged from cylinders 18 and {0+
. must pass through pump 28 which meters the
flow and thereby permits platen § and ring 18 to
descend at a rapid but controlled rate.

As platen § and ring 13 move downward, actu-
ators 107 and 121 will move out of engagement
with limit switches L.82 and LS4 and permit them
to close. Closing limit switch LS4 establishes a
circuit (90—88—122—1.S4—123—91) to energize
solenoid 89 which will shift plunger 88 of valve
83 to the position shown in Fig. 6 so that valve
18 will not be operated when pump 28 is reversed
as will presently be explained.

Closing switch LS2 establishes a circult (§§-—
3—108—LS2—95—981) to energize solenotd 34
which will shift plunger 31 of vaive 29 to the
position shown in Fig. 7 and then the Tliquid dis-
charged by pump 26 will flow through channel
28, valve 29, channels 64 and 84*, resistance
valves 61 and 61° and channels 50 and 50 to cyl-
inders 15 and 15°. At the same time the liquid
discharged by pump 25 is flowing through chan-
nel 31, valve 16 and channels 50 and 5¢* to cylin-
ders {8 and 15* but the lquid discharged by both
pumps is insufficlent to keep cyiinders B and
{5* filled during the rapid traverse descent of
platen § and ring 13. However, additional lquid
flows from tank 27 through channels 63 and 3,
check valves 6% and 66* and channels 80 and 50
to cylinders 16 and i3* to keep them filled, ram
cylinder 1 being kept filled with liguid which
flows thereto from tank 27 through channel 12
and surge valve casing 1{ as previously explained.

Platen § and ring 13 will continue downward
at rapid traverse speed until just before ring 18
engages blank 3 and then actuator 118 opens
limit switch LS3 to deenergize solenoid 59 which
permits spring B8 to close valve B4 so that the
liquid expelled from cylinders 18 and 1§* by pis-
tons 8 and 9* must pass through resistance valve
53. Since the pressure required to open valve §3
is greater than the pressure required to ensble
pistons 8 and 8* to support platen 8, closing valve
54 causes the rapid downward movement of
platen § to be checked.

Pump 28 will then tend to discharge through
resistance valve 42 which will ecause pressure to
rise, extend through channel 43 and shift dif-
ferential valve 39 toward the left to block com-
munication between channel $1 and tank 27 so
that the entire output of pump 26 will enter
clamping cylinders 18 and {§* and cause rams
14 and i4* to move ring 13 and platen § down-
ward at reduced speed.

Ring I3 and platen § will continue downward
at reduced speed until ring 13 engages blank 3
and pump 28 will continue to deliver liquid to the
clamping cylinders until the pressure therein be-
comes high enough to cause resistance valve 88
o open and permit liquid to fiow therethrough
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into channel 78. This lquid will first fiow
through channels 18 and 8! to valve 16 and shift
its plunger 1 to the position shown in Pig. 4
and then the liquid will flow to cylinder 76 and
cause piston 76 to shift surge valve 10 to the po-.
sition shown in Fig, 3.

Valve plunger I7 when shifted blocks com-
munication between channel 37 and channels §0
and §0* so that no more liquid can be delivered
from pump 26 to cylinders 1§ and 15° but pump
26 continues to deliver liquid thereto and to
maintain in each clamping cylinder a pressure
which is determined by the adjustment of the
resistance valve unit connected thereto and which
is independent of the pressure in any other
clamping cylinder. If the pressure in any clamp-
ing cylinders is too low, liquid from pump 26 will
flow through channel 28, valve 29 and chan-
nel 64 or 84®, resistance valve 81 or 61% and chan-
nel §0 or §0* to that cylinder and increase the
pressure therein to a value equal to the difference
between the pressure created by pump 26 and the

"drop in pressure across the. resistance valve 61 or

61° connected to that cylinder. If the pressure
in any clamping cylinder is too high, liquid will
escape therefrom through channel 0 or 50=,
resigtance valve §0 or 60* and channel §3 or 3=
into tank 21 until the pressure in that cylinder
has been reduced to the value determined by the
adjustment, of resistance valve 60 or §0s.

Surge valve 10 when shifted blocks communi-
cation between ram cylinder 7 and tank 2T and
opens communication between cylinder T and
channel 14 so that, since valve 16 is now block-
ing communication between channel 37 and
channels 50 and §0%, all of the liquid discharged
by pump 28 will flow through channels 31 and
14 and surge valve casing 1{ to cylinder T and
cause ram 8 to move platen b downward at slow
speed and force die 4 into die 2 to form or draw
blank 3 into & desired shape.

Ram § will continue downward at slow speed
until the forming or drawing operation is com-
pleted at which time actuator 97 opens limit
switch L81, If selector switch SS! is in the posi-
tion shown, opening switch LS| will break the
circuit through magnet AS. If selector switch
881 is adjusted to connect pressure switch PSi
into the circuit, pump 25 will continue to de-
liver liquid to ram cylinder 7 until the pressure
therein becomes high enough to cause pressure
switch PS| to open and break the circuit through
maghet A, In either case, magnet A’ is deen-
ergized and permits switches Al, A? and A? to
open and switch At to close.

Opening switch A3 prevents magnet A’ from
being energized and again closing switches Al
A? and A® when limit switch LS| or .pressure
switch PSI closes. Opening switches A! and A?
deenergizes solenoid 35 which causes pump 25 to
be adjusted to zero displacement.

In practice, operation of limit switch LS{ or
pressure switch PS| causes the displacement of
pump 28 to be reduced to zero and a. valve to
be shifted to reduce the pressure in ram cylinder
T to a given value and then a pressure responsive
switch operates to energize solenocid 38 so that
the pressure in cylinder 17 is reduced before re-
versal takes place, as described In Patent No.
2,337,848 but, since reducing the pressure in the
ram cylinder before reversal takeg place forms no
part of the present invention, the press has been
shown provided with simplifieqd electric and hy-

.draulic circuits and the. electric circuit SO ar-

ranged that closing switch A establishes g circuit
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91—108—S1—103—112 — A'—II —1LS2—109—
B—110—80) to energize magnet B? which will
close switches B! and B2

Closing switch B? establishes a circuit (89—
104—Si—103—I1 11—B% — 118—1 H—LS2—100—
B'—116—80) to keep magnet B’ energized and
switches B! and B? closed. Closing switch B! es-
tablishes a circuit (91— 104—S1—103—B!—{ 16—
36—115—-80) to energize solenold 38 which wiil
cause pump 25 to be adjusted to deliver liquid
into channel 38. )

Since the liquid discharged by pump 2§ cannot
raise platen § until surge valve 10 is shifted, it
first flows through chanfiel 44 and shifts differ-
ential valve 38 to the position shown in Fig. 1,
then it flows through channels 38 and 11 to cyl-
inder 16 and causes piston 1§ to shift surge valve
10 to the position shown in Fig. 1 to disconnect

15

ram cylinder 1 from channel 14 and connect it to

channe! 12, and then it flows through channel
38, check valve 52 and channel 81 to cylinders
{0 and 10® and causes bistons 9 and $* to raise
platen 8. As platen 6 moves upward, ram € ex-
pels liquid freely from cylinder T through surge
valve casing 71 and channel 12 into tank 21.

Pump 26 continues to maintain the selected
pressures in the clamping cylinders to enable
yams |4 and 14* to hold ring 13 firmly against
the work until after platen § has been ralsed
high enough to free die 4 from the work. Before
flange (1 on platen B engages flange i2 on ring
13, actuator [2{ opens limit switch LS4 to de-
energize solenold 89 which permits spring 88 to
shift plunger 85 of valve 838 to the position shown
in Fig. 1 and then liquid flows from channel 38
through valve 83 and channel 82 to the right end
of valve (8 and shifts its plunger {7 to the posi-
tion shown in Fig. 1.

 After valve 18 has been shifted, the flange I
on platen § engages flange 2 on ring 18 and
causes ring 18 to move upward and the clamping
rams to expel liquid from the clamping cylinders

. through channels §0 and 60¢, valve 18 and chan-
nel 31 to the intake of pump 28, the liquid in
excess of pump requirements being exhausted
through resistance valve 42 into tank 21,

Pressure responsive switch P8I will close as
soon as the displacement of pump 28 is reduced
to zero and limit switch LS| will close ag soon as
platen § starts upward but neither will establish
a circuit at this time for the reason that switch
A3 opened as soon as the active switch P81 or
1S! was opened. Limit switch LS8 will close just
after ring (3 starts upward but it will not estab-
lish @ circuit for the reason that switches Al and
A? were previously opened.

Platen § and ring I3 will continue upward until
actuator 107 opens limit switch LS2 to deener-
gize solenoid 34 and magnet B3. Deenergizing
solenoid 34 permits valve 29 to open and bypass
pump 26. Deenergizing magnet B% permits
switches B! and B? to open and deenergize sole-
noid 36 which will cause pump 25 to be adjusted
to zero stroke and the press to come to rest with
the parts in the positions shown in Figs. 1 and 2
and the controls in position to start another cycle
of operation when starting switch S2 is again
closed, the platen and associated parts being held
up by liquid trapped in cylinders 10 and 10 by
valves 52, 53 and 54. Opening limit switch LS2
also deenergizes solenoid 34 and permits valve
29 to open and bypass pump 28. .

If liguid should leak from cylinders 10 and 10*
and permit the platen and associated parts to
descend, switch 1.S2 would close &s soon as ring
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{3 descended a very short distance. Closing
switch LS2 would establish a circuit (81—104—
S1—103—112 — At — 111—LS2—109—B3—f 10—
90) to energize magnet B? which would close
switches B! and B? and establish a circuit (90-
{04—S1—103—B!'—1 16—36—115—80) to ener-
gize solenoid 38 which would cause pump 285 to be
adjusted to deliver liquid into channel 38 and
thereby cause platen § and associated parts to
be raised until actuator 07 again opened limit
switch LS2 to deenergize magnet B? and solenoid
36 and stop the press as previously explained.

The press disclosed herein may be modified in
various ways without departing from the scope
of the invention which is hereby claimed as fol-
lows: ’

1. In a hydraulic press having a main motor
for forcing a die againsi a work piece, a clamp-
ing motor for forcing a clamping member against
said work piece and auxiliary motor means for
retracting said die, the combination of 8 main
pump for energizing said main motor, an auxili-
ary pump for energizing said clamping motor,
means for directing the output of both pumps
to said clamping motor to create pressure there-
in, means responsive to said pressure reaching a
given value for diverting the output of said main
pump only to said main motor means for divert-
ing the output of said main pump from said
main motor to said auxiliary motor means to re-
tract said die, and means responsive to said die
being retracted through a limited distance for
connecting said auxiliary pump and said clamp-
ing motors to discharge.

2. In & hydraulic press having a main motor
for forcing a die against a work piece and a plu-
rality of clamping motors for forcing a clamp-
ing member against zald work piece, the com-
bination of a large capacity high pressure main
pump for energizing said main motor, a constant
pressure auxiliary pump for energlzing said
clamping motors, means for directing the output
of both pumps to said clamping motors to create
pressure therein, means responsive to sald pres-
sure reaching a given value for diverting the out-
put of said main pump to said main motor, and
means connected between said auxiliary pump
and each clamping motor for enabling sajd aux-
illary pump to maintain in that motor a pressure
independent of the pressure in any other motor.

3. In s hydraulic press having a main motor
for forcing a die against a work plece, & clamp-
ing motor for forcing a clamping member against
said work piece and a surge tank, the combina-
tion of & large capacity high pressure main pump
for energizing sald main motor, an auxiliary
pump for energizing said clamping motor, means
for directing the output of both pumps to said
clamping motor, means for causing said die and
said member to advance toward said work piece
at rapid traverse speed, means for directing lig-
uid from said tank to said motors during rapid
traverse advance of said die and said member,
means responsive to said die and said member
reaching & given point for checking said rapid
traverse advance and thereby causing said pumps
to create pressure in said clamping mgtor, and
means responsive to said pressure reaching &
given value for blocking communication between
sald motors and said tank and for Atverting the
output of said main pump only to said main
motor. : .

4. In a hydraulic press having a main motor
for Jto:cinz & die agalnst a work piece, & plurality
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of clamping motors for forcing a clamping mem-
ber against sald work piece and a surge tank, the
combination of a large capacity high pressure
main pump for energizing said main motor, &
constant pressure auxiliary pump for energizing
said clamping motors, means for directing the
output of both pumps to said clamping motors,
means for causing said die and said member to
advance toward said work piece at rapid traverse
speed, means for directing liquid from said tank
to said motors during rapid traverse advance of
said die and said membet, means responsive to sald
die and sald member reaching a given point for
checking said rapid traverse advance and thereby
causing said pumps to create pressure in said
clamping motors, means responsive to sald pres-
sure reaching a given value for blocking com-
munication between said motors and said tank
and for diverting the output of said main pump to
sald main motor, and means connected between
said auxiliary pump and each clamping motor for
enabling said auxiliary pump to maintain in that
motor a pressure independent of the pressure in
any other motor,

5. In a downward acting hydraulic press having
main motor means for forcing a die against a
work plece and retracting it therefrom and in-
cluding a working chamber and & return cham-
ber, & clamping motor for forcing a clamping
member against said work piece and a surge tank,
the combination of a large capacity high pressure
main pump for energizing said main motor
means, an auxiliary pump for energizing sald
clamping motor, means for directing the output
of both pumps to said clamping moter, & resist-
ance valve connected to said return chamber to
resist the dischargé of liquid therefrom and
having suficlent resistance to prevent gravita-
tional descent of said die, valve means for by-
passing said resistance valve, means for opening
said valve means to bypass liquid around said re-
sistance valve and thereby permit free advance
of said die at rapid traverse speed, means for di-
recting liquid from said {ank to said working
, chamber during rapid traverse advance of sald

die, means responsive to said die reaching a given

point for closing said bypass valve means to cause

. said pumps to create pressure in sald clamping
motor, and means responsive to sald pressure
reaching a given value for blocking communica-
tion between said working chamber and said tank
and for diverting the output of sald main pump
only to said working chamber.

6. In a downward acting hydraulic press having
main motor means for forcing a die against &
work piece and retracting it therefrom and in-
cluding & working chamber and & return cham-
ber, a plurality of clamping motors for forcing &
clamping member against said work plece and &
surge tank, the combination of a large capacity
high pressure main pump for energizing said
main motor means, & constant pressure auxiliary
pump for energizing said clamping motors, means
for directing the output of both pumps to said
clamping motors, a resistance valve connected to
sald return chamber to resist the discharge of
liquid therefrom and having sufficient resistance
to prevent gravitational descent of sald die, valve
means for bypassing said resistance valve, means
for opening said valve means to bypass liquid
around said resistance valve and thereby permit
free advance of said die at rapid traverse speed,
means for directing liquid from said tank to said

_working chamber during rapld traverse advance
of sald die, means responsive to said dle reaching
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a given point for closing said bypass valve means
to cause sald pumps to create pressure in sald
clamping motors, means responsive to said pres-
sure reaching a given value for blocking com-
munication between sald working chamber and
sald tank and for diverting the output of said
main pump to said working chamber, and means
connected between said auxiliary pump and each
clamping motor for enabling said auxiliary pump
to maintain in that motor a pressure independent
of the pressure in any other motor.

7. In a downward acting hydraulic press having
main motor means for forcing & die against a work
piece and retracting it therefrom and including a
working chamber and a return chamber, a clamp-
ing motor for forcing & clamping member against
sald work plece and a surge tank, the combination
of & large capacity high pressure main pump for
energizing said main motor means, &n auxiliary
pump for energizing said clamping motor, means
for directing the output of both pumps to sald
clamping motor, & resistance valve connected to
sald return chamber to resist the discharge of
liquid therefrom and having sufficlent resistance
to prevent gravitational descent of said die and
said member, valve means for bypassing sald re-
sistance valve, means for opening said valve means
to bypass liquid around said resistance valve and
thereby permit gravitational descent of said die, .
means for directing liquid from said tank to said
working chamber and to said clamping motor
during gravitational descent of said die, means
responsive to said die and said member reaching
a given point for closing said bypass valve means
to check said gravitational descent and thereby
cause sald pumps to create pressure in said
clamping motors, and means responsive to said
pressure reaching a given value for blocking com-
munication between said working chamber and
said tank and for diverting the output of said
main pump only to sald working chamber.

8. In a downward acting hydraulic press hav-
ing main motor means for forcing a die against
a work plece and retracting it therefrom and
including & working chamber and a return cham-
ber, a plurality of clamping motors for forcing a
clamping member against said work piece and &
surge tank, the combination of a large capacity
high pressure main pump for energizing said
main motor means, & constant pressure auxiliary
pump for energizing sald clamping motors,
means for directing the output of both pumps
to sald clamping motors, & resistance valve con-
nected to said return chamber to resist the dis-
charge of liquid therefrom and having sufficient
resistance to prevent gravitational descent of
said die and said member, valve means for by-

sald resistance valve, means for opening
said valve means to bypass liquid around said
resistance valve and thereby permit gravitational
descent of said die, means for directing liquid
from said tank to sald working chamber and to
sald clamping motors during gravitational de-
scent of said die, means responsive to said die
and said member reaching a given point for
closing sald bypass valve means to check said
gavitational descent and thereby ¢ause said
pumps to create pressure in sald clamping
motors, means responsive to said pressure reach-
ing & given value for blocking communication
between said working chamber and said tank and
for diverting the output of said main pump to
sald working chamber, and means connected be-
tween sald auxiliary pump and each clamping
motor for enabling said auxiliary pump to main-
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tain in that motor a pressure independent of the
pressure in any other motor.

9. In a downward acting hydraulic press hav-
ing main motor means for forcing a die against
a8 work piece and retracting it therefrom and
including a working chamber and a return cham-
ber, a clamping motor for forcing a clamping
member against said work piece and a surge tank,
the combination of a reversible main pump for
energizing said main motor means, an auxiliary
pump for energizing said clamping motor, means
for directing the output of both pumps to said
clamping motor, means for connecting said re-
turn chamber to the intake of said main pump
including a resistance valve having sufficient re-
sistance to prevent liquid from being expelled
from said return chamber by the weight of said
die and the parts movable therewith and valve
means for bypassing said resistance valve, means
for opening said valve means to bypass liquid
around said resistance valve and thereby permit
‘said die and said member to descend by gravity
as fast as said main pump draws liquid from
said return chamber, means for directing liquid
from said tank to salid working chamber during
gravitational descent of said die, means respon-
sive to said die and said member reaching g
given point for closing said bypass valve means
to check said gravitational descent and thereby
cause said pumps to create pressure in said
clamping motor, and meahs responsive to said
bressure reaching g given value for blocking com-
munication between said working chamber and
said tank and for diverting the output of said
main pump only to sald working chamber.

10. In a downward acting hydraulic press hav-
ing main motor means for forcing a die against
& work - piece and retracting it therefrom and
including a working chamber and a return
chamber, a plurality of clamping motors for
forcing a clamping member against said work
piece and a surge tank, the combination of a
reversible main pump for energizing said main
motor means, a constant, pressure auxiliary pump
for energizing said clamping motors, means for
directing the output of both pumps to said
clamping motors, means for connecting said re-
turn chamber to.the intake of said main pump
including a resistance valve having sufficient

resistance to prevent liquid from being expelled :

from said return chamber by the weight of said
die and the parts movable therewith and valve
means for bypassing said resistance valve, means
for opening said valve means to bypass liquid
around said resistance valve and thereby permit
said die and said member to descend by gravity
as fast as said main pump draws liquid from said
return chamber, means for directing liquid from
said tank to said working chamber and to ssid
clamping motors during gravitational descent of
said die, means responsive to sald die and said
member reaching a given point for closing said
bypass valve means to check said gravitational
descent and thereby cause said pumps to create
. pressure in said clamping motors, means respon-
sive to said pressure reaching a given value for
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blocking communication between said working
chamber and said tank and for diverting the
output of said main pump to said working cham-
ber, and means connected between said auxiliary
pump and each clamping motor for enabling said
auxiliary pump to maintain in that motor a
pressure independent of the pressure in any other
motor.

11. In a hydraulic press having a main motor
for forcing a die against a work piece, a clamp-
ing motor for forcing a clamping member against
said work piece and a surge tank, the combination
of a large capacity high pressure main pump for
energizing said main motor, an auxiliary pump
for energizing said clamping motor, means for
connecting said main motor to said main pump
and to said tank selectively including an initially
open surge valve adapted when open to block
communication between said main motor and said
main pump and to provide communication be-.
tween said main motor and said tank, means for
directing the output of said guxiliary pump to
said clamping motor, means including an initially
open control valve for directing the output of said
main pump to said clamping motor to create
pressure therein, means for closing said control
valve to stop delivery of liquid from said main
bump to said clamping motor, and means for
shifting said surge valve to direct the output of
said main pump to said main motor and simul-
taneously block communication between said tank
and said main motor, said last two means being
operated in response to the pressure created by
said main pump reaching a given valve,

12. In a hydraulic press having a main motor
for forcing a die against a work piece, a plurality
of clamping motors for forcing a clamping mem-
ber against said work piece and a surge tank,
the combination of a large capacity high pressure
main pump for energizing said main motor, a
constant pressure auxiliary pump for energizing
said clamping motors, means for connecting said
main motor to said main pump and to said tank
selectively including an initially open surge valve
adapted when open to block communication be-
tween said main motor ahd said main pump and
to provide communication between said main
motor and said tank, means for directing the
output of said auxiliary pump to said clamping
motors, means including an initially open control
valve for directing the output of said main pump
to said clamping motors to create pressure there-
in, means for closing said contro] valve to stop
delivery of liquid from said main pump to said
clamping motors, means for shifting said surge
vaive to direct the output of said main pump to -
said main motor and simultaneously block com-
munication between said tank and said main
motor, said last two means being operated in re-
sponse to the pressure created by said main pump
reaching a given value, and means connected be-
tween said asuxiliary bump and each clamping
motor for enabling said auxiliary pump to main-
tain in that motor a pressure independent of the
pressure in any other motor.

RICHARD E. DAVIS.



