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"The present mvenﬁon"relqtes ‘to hydraulic
presses, and particularly to presses of the type
that employ-mecha_msm for clamping the work-

~In certain forms of hydrauiic drawing presses
1t 1s sometimes necessary to clamp the sheet of
metal to the bed or
lous methods for doing this have been proposed,
and practically all of these methods depend on
the use of clamping or gripping forces derived

- from ' pneumatic cylinders, - electric' motors or.

hand-power-operated through . levers, The "use
- of .these forces obviously  requires 'a source of
energy different from that.employed in the press,
which adds to the expense of the press as a
whole, also to the installation and,to the com:
plexity of operation. Furthermore, the power-
muliiplying levers are.often of & complicated
- Iechanical character due
direction in which the force is applied.

-Presses of this
require precise timing
pressing forces,
gripping effect is

‘ provided before the metal is
- worked. - Obvious].

, this timing requirement is
difficult to achieve and maintain, where separate
sources'of energy are employed for the gripping
and pressing operations,

Another precaution: which must be taken is =

_to insure that the clamping: effect is not with-
- drawn untfl the punch of the press has broken
- contact with the metal,- Moreover, in so-called
- “stretching” presses in which. certain slippage of

the ‘metal is permitted and. required to accom-

- modate the drawing or forming operation, it is

. often difficult to make the necessary adjustments

of the prior-art clamps to not only insure proper

- timing but also the proper ‘amount of- slippage,

-and it is harder yet to change the adjustments of

. t%e- c;lsa.mps, Individually to produce local pressing
. éffects, ‘ N o .

~ . The primary object of the present invention '
-1s to provide a hydraulic press which is adapted

to grip the work with or without slippage, and

- 1o eliminate all of the disadvantages in connec-

tion with
. acter, R
-~ Another ‘object
.- the gripping or blank holder jaws are acted upon
source; of power which is employed

;- for operating the press,. . SRR '
-+ A further .object is- to
press in which the clamping effects are obtained
by direct hydraulic pressure, thus insuring per-
fect coordination

top plate of the press. Var- L

to the manner and

general type quite. frequently -
between the clamping and -
particularly ‘to insure that the -

prior-art presses of this general char-
‘ is to provide & press in Which

provide. a hydraulic:

between the press and the 58 in

(CL. 113—45)

work-clamping mechanism, Only a. single source

of hydraulic power is required for these two pur- )

poses, so that when pressure is applied to the

fluid of the press the clamping mechanism is
5, simultaneously subjected to the pressure of the .
" same fluid. ’ s
A still further object is to provide a hydraulic
" press in which the workpiece is gripped at a
‘number of different areas throughout the surface
of the workpiece, and ready adjustment may be
made of the final clamping effects at the various
clamping positions, - . L .

:In carrying out the above objects there is pro-
Vided a number of hydraulically actuated pistons’
for applying pressure to a “similar number of
clamps or' gripping devices spaced about the

" workpiece and receiving thelr power from the
same source of pressure fluld which operates the

10
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cylinders, the pressure of which may be ad-
Justed as a whole or individually in order to pro-
vide the necessary general or special clamping .
effects. . DR
Other objects and features will be apparent as
-the speeification is perused in connection. with
the accompanying drawings. . . -
In the drawings: . . o .
Figure 1 i3 a perspective view, with a part
broken away and in section, of a hydraulic press, -
30 improved in accordance with the present inven.
tion, -

Figure 2 is a lateral section taken across the
press shown in Figure 1 and along the line 2—2
in Figure 3, but with the plunger in elevation and

35 the hydraulic efrcuit shown schematically. :
~ Figure 8 is a view taken along the line 3—38
in Figure 2, and showing the relation between the
:press plunger and the cylinder in which the

* .plunger operates. - . - o .

40 Figure 4 is a fragmentary sectional view of a
- press similar to that shown in the preceding fig-

.. ures, except employing. a different form of hy-
draulic circuit. . The latter is illustrated by dia-

gram. . - ‘ :
45  Pigure 5 is.a perspective view, parily broken
-away, of still another modification of the im-

provedpress. . .. ‘ .

.. Figure 6 is a sectional view taken along the
. line 6—8 in Figure 5, except that the press and
50 immediately assoclated apparatus are shown in
elevation..  Figure 6 ‘employs a different form of

« hydraulic-circuit from that Mustrated in Figures

2 and 4. E ‘ .
Referring more particularly to the press shown
Pigures 1, 2 and 3, the numeral | designates

20
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S

press. . Each of these pistons reciprocates in '



2 oo _
in general the bed of the press. This bed is
provided at the bottom with a base 2, of rectangu-
lar configuration, from which extend upwardly,
preferably midway between opposite edges of the
_base, a number-of webs 3. These webs radiate
outwardly from a hub or cylinder 4 integrally
joined to the base. The interior of the cylinder
.wall is preferably ground, and receives a piston
5 provided with the usual rings 6, the piston being
carried by a plunger T to which is secured at
the upper end a platen 8.- The latter detachably
carries a punch 9, having rounded edges, as in-
dicated at 10, and 'of & configuration determined

[
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and 41, respectively, joined together by a rod 42.
The pistons 40 and &1 are spacially related in -
such a way as to control the passage of the pres-
sure fluid to and from the valve, in accordance
with longitudinal movements of the rod 39 and

for purposes which will be explained presently.

This rod may be pivotally secured to any con-
venient form of hand or automatic operating

- mechanism, such as a lever system or the movable

10

core of an electromagnet or a crank driven by
a motor. In any of these cases the rod 38 is

- adapted to be moved in a horizontal direction

by the shape of the article, indicated at {1, which

is being pressed. v : .

" The base 2 is provided at each corner thereof
_with an upstanding cylinder 12, preferably
formed integral with the base, as by casting,

these cylinders being reenforced by the triangu-
lar webs 3. Each cylinder contains a reciproca-

15

" ferent lengths of pipe

20

tory piston 14 with rings I8 and carried by the -

piston rod 16, which is provided with a top

threaded portion of smaller diameter than the .

lower or main portion, to leave a shoulder 7.

A nut I8 is provided on the-threaded portiom.~

The piston I4 is provided with the usual packing
material and. gland, indicated generally at 19.
The centrally positioned piston 5 is provided with
a washer 19’, packing material 20 and a. packing
gland 21 which can be drawn toward the cylin-
der 4 by the bolts 22, thus compressing the pack-

ing material. As indicated in the drawings, the.

cylinders 12 terminate at the same height, and
“on top of these.cylinders there is positioned a
hollow rectangular frame 23, termed the top
plate, having openings through which the rods
16 extend. - .

Directly above the top plate 23 but spaced
therefrom by the thickness of the metal sheet 11,
and resting on the shoulders 17/, there is & grip-
.ping plate 24 having a configuration similar to
that of the top plate. The clamping nuts 18 bear
against the upper surface of the gripping plate
so that as downward pressure is applied to these
nuts the plate 24 serves to clamp: the metal
sheet 14 to the top plate 23. ~ Asillustrated more
clearly in Figures 1 and 2, the plates-23 and 24
constitute a frame with large rectangular open-
ings therein which are adapted to receive the
sheet metal while-it is being formed to the re-
quired shape. There is a number of die strips 25
detachably secured to the interior surfaces of
the plates 23, 24, as for example, by means of

bolts 26. These strips are preferably made of

hardened steel, and may have any form and
dimensions, depending on the configuration of
the metal .article 11; These strips may advan-
tageously take the form of an angular bar, as
illustrated, one leg of which is wide enough to
_receive the bolts 26. - o

. For operating. the :press there is provided a

25
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" at & predetermined time and for a predetermined

distance, depending on the operation desired of
the press. ’

There is a conduit, represented by three dif-
43, &4 and 45, extending
from a position at the back of ‘the piston 5,
through the cylinder walls § and 12, to a position
at the back of the piston {4. In the length of
pipe 44 a check valve 46 is provided. This valve
is of the one-way type and of any suitable and
well known construction. As illustrated, the ac-
tuating element of the valve is constituted of a .
vane 471 pivoted: at 48, the arrangement being
such that fluid can pass from left to right through
the pipe length 44, as indicated by the arrow,
but not in-the reverse direction.

Extending from the pipe section 43 there is
a, pipe 49 containing & check .valve 50, which is
so arranged as to permit fluid to pass upwardly
through the pipe (as seen in Figure 2) but not
in the downward direction, The pipe 49 com-
municates with.a horizontally positioned pipe 51,
the ends of which terminate at the lower surface
of two oppositely positioned cylinders 12, directly
under the pistons 4. It will be understood,
since there are four cylinders 12, that there are
two sets of pipes 51, of which only one has been
jllustrated, with a cross connection conduit be-
tween the two pipes in order to assure the -same

pressure throughout the two pipes and therefore

. the same pressure applied to the under sides of

45
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" single one-way hydraulic pump 21,which may be -

actuated by an electric m6tor (not shown). The

outlet of the pump is indicated at 28 and the
inlet at 29. The latter is connected, through a

metal conduit 368, with a tank 3(- containing &-
. suitable fluid, for example -oil.. The outlet of

the pump is connected through & metal conduit

" 32 with a four-way valve 33, of any suitable and

well known type. The high pressure ingress to
the valve is indicated at 34 and the low pressure
egress at 35. ‘There is also & low pressure pipe
38. The high pressure discharge pipes are shown
. at 37 and 38. The valye 33 contains & piston

rod 38 which is secured to & pair of pistons 49

65
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The pipes 51 are connected
through a conduit 52 to. the upper side .of the
valve 33. There is a horizontal length of pipe
53 extending from. a position in back.of the left-
hand piston 14 which communicates with a
verlﬁcal, length of pipe 54, and terminates in the
pipe 5f. : :

An admission valve

all of the pistons 4.

55 is inserted in the hori-
zontal length of pipe §3. Thig admission valve
is of any suitable and well knbwn construction
and has for its purpose the passage of pressure
fluid from left to right through the pipe 53 .
when .the pressire in the pipe is in excess of a
predetermined pressure. The valve may be con-
stituted, as a typical form, of & cylinder 56 con-
taining two chambers, one of which is indicated
at 571 and is of greater diameter than the other,
indicated at 58. The top of the valve is closed
by a plate 59. A compression spring 60 is posi-
tioned in the chamber of larger diameter, one’
end of this spring bearing against a collar 6i
which is carried on a piston 62. Beneath the pis-
ton there is a second piston 63 separated from
the first piston by an undercut portion 64.

The valve 55 has an opening at the bottom
which. receives an upturned pipe 65. The ar-
rangment. is such that when the pressure in
the pipe 6§ is below a predetermined amount the
pistons 62, 63 remain in the position as showr in
Figure 2, in which the upper piston closes oft
the pipe §3, thus preventing the passage of any
fluid through the pipe. On the other hand vhen



~ “constitutes a pressure safety

-

- the pressure in the pipe 6§ exceeds a predeter-

mined amount, the piston €3 is caused to move -

2,280,584

upwardly against the restraining action of the

- spring 60, and this in turn, causes the upper
piston. 62 to move into the upper chamber 55,
leaving the undercut portion §4 in the pathway
constituting the pipe §3. Since the diameter of
this undercut portion 64 is less than the internal
diameter of the pipe 53, fluid under pressure can
now’ pass through the pipe 53. The function of
the admission valve 58 with respect to the re-
' maining elerents of the system will be explained
in connection with the operation of the device
as a whole, ' . .
‘There is a pipe 66 which terminates in the

10

3

figuration. - The punch 9 is first desigﬁed, eithér

+ by calculation or experiment, to produce this con-

figuration when the plunger 7 is operated. ' The -
rod 39 of the four-way valve is moved to the
right, and assuming that the hydraulic pump 21

1s being operated, pressure fluid will pass through

the pipe 82, through the valve 33, into- the pipe
52, and from there is admitted to the lowermniost
portion of each cylinder 12 through the pipe 5i.
This pressure fluid will cause the pistons 14 to
elevate and the rod 16 will, in turn, cause .the’

- gripping plate 24 to move upwardly away from

15

pipe 53 at a position between the valve 8§ and
" the cylinder (2, this pipe 66 being connected.

through a horizontal pipe length 61 to a vertical
pipe length. 68, The latter joins with the two
horizontal pipe sections 44, 45. A pipe 69 is
- taken from the lower interior surface of the cyl-

-Inder 4, i. e. at the lIower side of the piston &,

to the top of the. valve 33, where'it terminates in

20

the plate 28 because the
shoulders 11°, , S
As the pistons 14 continue to move upwardly,

plate 24 rests on the

‘at least one of them will eventually uncover the
. opening in the pipe 70 which is connected to

the low pressure pipe 30, and in effect, will cause
the discharge of the high pressure fluid back to
the tank. The pistons 14 will thereupon drop

. & slight amount until they cover the pipe 10,
-and will be- maintained in this position by the
. bressure fluid flowing through the pipes 5. Thus

. the fluid egress 36. There is a horizontal length -

of pipe 70 terminating at the left-hand end at the
- -cylinder . 12 and positioned above the bottom of
- the cylinder for an appreciable distance, the pur-
pose of which will
- hand end of the pipe 10 connects with & veitical

pipe T{ which terminates at the bottom in the
low pressure pipe 30.. o

While this pipe system has been described
mainly in connection with only a pair of cylin-
ders 12, it will be understood. that ‘the pipe con-
nections which are made to the right-hand cyl-
inder are also made to the cylinder
the right-hand cylinder,

2 ‘and the same thing is
. true with respect to the

the pipe connections ‘'made
to the left-hand- cylinder. ~Similar pipes- are

i provided with lateral extensions in order to as-

sure that.the same pressure prevails throughout
the different corresponding cylinders. Obviously,
if desired, the pipe
as to necessitate only one admission valve 85
and only one set. of check valves 41 and 50, these
valves serving to perform their special function
: ;n the corresponding pipe lines of the entire sys-
em, : ‘

The hydraulic pump 21 is preferably of the 56

radial. pistontype, in which the movement of

the pistons is controlled by a flow or shift ring-

appear presently. ' The right- .

_network can be so designed .

26

30

36

in ‘back of -

the pistons 14 will float or flutter at this ele-
vated position, holding the gripping plate 24-

at a considerable height above the top plate . -

23. The edges of the metal sheet 1 can then
be readily inserted in this deep space between = .
the plates 23 ‘and 24, and when properly posi- -
tioned the clamping pistons are drawn down-
wardly by admitting pressure fluid to the upper
sides of the pistons and exhaust he fluid from
the lower sides thereof.. This operation~is ac-
complished by moving the rod 89 to the left in
the position shown in Figure 2. It will be ‘noted

under these coriditions that the pipes 51 are con- . |

~ nected directly to the tank 31, through the pipe

40

45

§2, the valve 33 and the pipe 35. Pressure fluid
is admitted through the pipe 32 into the valve
33, and through the.pipe §9 to the under side
of the main piston 5, - . o

This pressure fluid will cause the piston 8. to
elevate, but before the punch 8 has actually .
contacted with the under side of the metal sheet -
i1, the fluid which is trapped between the upper.

"side of the piston § and the washer 19’ (intro-

indicated in a fragmentary manner by the ref- "

one side of the pump there is a hollow cylindrical
" casing 18 which contains a piston 14 carried by a
rod .15, which is attached _
- The piston 14 bears against 'a compression spring
16 which suriounds the rod 18, and :is seated
against a‘stationary thrust plate (not shown). A
pipe -T1 is taken off the left-hand end- of the
casing 13, 1. e. between the piston. 74 ‘and the
end of the casing, and connects ‘with - the high

' . pressure ‘outlet 28 of the pump. The purpose of

the casing 18 and the contained mechanism i to
stop the discharge of the pump by causing the
piston 74 to move to the right against the spring.
.18, and returning the shift ring 12 to neutral
when the pressure in the pipe 11 is higher than
& predetermined pressure.
device, as will be
“further explained hereinafter. oL
Operation -

Assume that it is desired to draw out or fo_rm
the sheet of metal If into a dish-shaped con-

erence character 12, Extending outwardly from -

65

to the shaft ring 72.

duced through-the immediately preceding oper-
ation) is placed under pressure and this pres-
sure fluid passes through the pipe sections 43,

A4 and 45 into & pair of cylinders 12 above the

pistons 14, and another portion of this fluid will
pass through the" pipes 8, 67 and §3, into the
other pair of cylinders above their respective
pistons. The effect of this pressure fluid is-to
cause all of the pistons 14 to move downwardly,
carrying with them the gripping plate 24, due
to the compression stresses exercised at the

. clamping nuts 18, As the piston § continues its

a0

upward movement the pressure-of the fluid in -
the "cylinders 12 becomes greater and greater,
causing increased clamping effects at the nuts

. .18 so that by the time the punch actually con-.

65

.sheet are firmly-held between the plates

tacts with the metal sheet all four edges of the
23 and

24. " The plunger T continues its upward move.

-, Inent, causing a deformation of the metal-sheet

Thus the ‘unit 13 . -

70

(]

'to a shape dependent on the configuration of -

the punch and the shape of the die ‘strips 28. .
In drawing operations of this ‘character it is -
usually desirable, but not always, to permit a
small amount of slippage between the metal sheet
and. the gripping plates. For this reason it is
necessary that the clamping effects of the pis-
tons f4 shall not be greater than a predeter-
mined maximum. This desirable result is brought
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about in a novel manner by the use of the ad-
 mission valve 55. As the pressure builds up at
the back of the pistons. 14 and has reached a
predetermined value to permit the proper amount
of slippage at the gripping surfaces, any excess
pressure will cause fluid passing through the
pipe 53 and through the upper portion of the
pipe 66 to pass into the pipe 65, and this excess
pressure will cause an upward movement of the
piston 63 of the valve §5. The piston 62 will
_ move upwardly against the spring 60 and into
the chamber 57, and the undercit portion 64
will now be presented to the pipe 53. Thus the
" excess pressure fluid can immedigtely pass
through the pipe 53, through the valve 51, down
through the pipe section 58, and exhaust through
- the pipe 52 and the valve 33 to the tank 31. As
soon as the excess pressure fluid is relieved
through the admission valve 55 the piston 62
will descend to its initial position directly in
line with the pipe 53, thus maintaining the pres-
sure in the upper portions of the cylinders 12
at a predetermined value.

As the piston 5 is continuing its work on the
metal sheet H it will eventally reach its upper-
most limit of movement, and this may be de-
termined in a number of ways. The operator,
_for example. may observe the height to which
the central portion of the metal sheet has been
raised by any convenient reference point or meas-
uring device, and when satisfied that the sheet
has been completely formed he may cause the
rod 39 to be moved to the right, which will cause
the plunger T to descend, as will be explained
_presently. However, there is illustrated a pres-
. sure-operated means for reversing the travel of
_the plunger, and this is effected through the
pump 271. '

Assume that the piston has just reached ifs
" maximum upward travel and tends to go higher.
The pressure of the trapped fluid back of the

piston becomes excessive, and this imparts an.

10

15

20

25

30

35

40

excessive pressure load at the pump. The re-

sulting excess fluid passes from the outlet 28,
through the pipe 17, to the left-hand side of
the piston 14, causing the shift ring 72 to move
back to neutral against the action of the spring
26. Under these conditions, as is well known,

45

the output of the pump is reduced to zero, thus

relieving the excess back pressure at the main
piston.. When the operator has observed that
the pressure safety device has operated he can
immediately cause the rod 38 to be moved to
the right to exhaust the pressure fluid from the
under side of the piston 5. It is obvious that

if desired an automatically operating mechanical

~ or hydraulic system may be employed for mov-

-ing the rod 39 at the same time that ‘the" piston
14 in the pressure safety device 13 is operated.
. ‘Upon movement of the rod 39 to the right the

- pipe 89 is now presented directly to the tank

31, through the valve 33 and the pipe section 36,

50

60

thus permitting the fluid in the lower portion of

the main cylinder to be exhausted. -On the other.

hand, pressure fluid from the pipe 32 (assuming
that piston 74 has been moved to the left on re-
duction of the excess pressure, permitting the
“flow ring' 12 to be shifted away from neutral by

" the spring 16). flows through the valve 33, into

the pipe 52. From there the pressure fluid passes
upwardly through the pipe 49, the pipe. section
43; into the space at the back of the piston §,
thus causing- the piston to"descend and break
contact with the metal article 1f. It will be
noted that under these conditions the pressure

65

70

- ghape and size.

75

~ sequently,
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of the fluid is still being maintained at the back
of the piston 14, due to the fact that the ad-
mission valve 55 maintains the pipe 53 closed to
pressures below a predetermined amount. Con-
clamping pressure is still being exer-
cised by the piston rods 16 even after the punch
9 starts to descend. L

In addition to providing pressure fluid to the
upper side of the piston §, as explained.above,
fluid is also introduced into the pipes 81, which -
causes the pistons {4 to move upwardly and to
elevate the plate 24 from the plate 23. However,
it will be understood that the pistons 14 do not
move upwardly immediately after pressure fluid
is introduced into the pipes 51 because there is
a greater pressure on the opposite sides of the
pistons urging the pistons downwardly, due to
the pressure setting of the valve '55. 'Thus the
clamps remain set until the punch § has de-
scended an appreciable distance, or at least un-
til it has become stripped from the metal article,
at which time the pressure built up at the under
side of the piston is greater than the back pres-
sure at the upper side of each piston. . .

As the.plunger continues to desgend the pis-
tons {4 will continue to rise untii they reach .
their uppermost elevated position, determined by
the level of the pipes 10. The article i may be
then readily maneuvered out of position between
the plates 23 and 28, notwithstanding the fact
that the edges of the formed article extend under
the die strips 25. It is obvious that the amount
of space between the plates 23, 24 necessary to
permit removal of the formed article depends on
the shape of the article, and this Space may be
adjusted by raising the position at which the
vent pipe 10 enters the cylinder 2,

From, the foregoing it is apparent that there
is disclosed an improved form of hydraulic press:
in which the clamps are actuated from the same
souice of hydraulic energy as operafes the main
press. The clamping mechanism is entirely au- -
tomatic in its operation since it is controlled by
the same valve.as controls
pressure fluid to the main press, and further
that the arrangement:is siich that the clamping
effect is made effective at a time prior to actual
contact between the punch and the metal sheet
during the upward movement of the plunger, and
is maintained at its proper value for & predeter-
mined length of time after the punch has
stripped itself from the finished article. It is
also apparent that a very careful adjustment
may be obtained through the valve'55 to pro-
vide not only the clamping effects necessary to
hold the metal sheet 11 without slippage, but
also to provide a predetermined amount of slip-
page in order to facilitate the drawing or stretch-
ing of the metal. o '

The use of the rectangular ‘gripping plate 24 .
permits a fabrication of all kinds of complicated
shapes of the metal article, since the metal sheet
is held throughout its entire boundaries. It will -

be understood that, if desired, the plates 23 and

24 may assume any other shape than rectangu-
iar, such as circular or elliptical, or indeed may
constitute simply & pair of heavy strips or bars
so as to hold only two edges, of the metal sheet.
Changes in the configuration of the metal article
may be readily accommodated by simply replac-
inz the die strips 25 by other strips of suitable
It will be further noted thag,
due to the manner in which the spaces at the
upper sides of the pistons 14 are all connected
together through the common conduit 44 lead-

the transmission of "~



- tro-magnet, r
-pressure fluid passes- through the valve - 33,
through the pipe 88 and the check valve 8§.

2,289,584

ing from .the upper side of the main piston 5,
the pressures causing the pistons 4 to move
into clamping position are all equal, Thig re-

sults in an equal distribution of the compression. -

stresses exercised throughout the plate 24 on the
metal sheet 11, B ‘

" In Figure 4 a modified form of hydraulic cir-'

cuit is'shown. Whereas in the circult illustrated

~_in Figure 2 the clamping pressure applied to the.

"rear of the pistons 14 is obtained from the com-
pression effects at the rear of the main piston

5 in Figure 4 these clamping effects are ob-

tained directly from the pymp. Moreover, in
Figure 4 a pipe is taken from the rear side of
the clamping pistons 14 to the under or working
" side of the piston 5, with a pressure limit valve

will be understood that there are four such cylin-
ders and that suitable lateral connections are
made from the various pipes shown in Pigure ¢
to assure the instantanecus admission of fluid
to all of the clamping eylinders. This fluid, after
filling up the spaces in the clamping cylinders,
will cause the pistons 14 to move downwardly

" and permit a lowering of the gripping plate 24,
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eventually causing the nuts 18 firmly to clamp

the plate 24 and its die strips 25 against the

metal sheet 1f. R : .
When sufficient pressure has been built up at

. the rear of thwe pistons 14, in the manner de-
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placed in this pipe so as to assure that the main ‘

piston will not elevate until a predetermined

pressure has been built-up in the clamping cyl-

inders. - ‘ B :
Referring in detail to Figure 4, it will be noted

that the pump 27 is mounted directly on the fluid _

tank 31 'so as to reduce the length of pipe neces-
sary between the intake of the pump and the
_ tank. ' As in the case of Figure 2, there is a four-
- way valve 33 employed, in which the high pres-
sure ingress from the pump is Indicated at 34
.and the low pressure. egress at 35 and 36. The

high pressure discharge pipes are indicated at -

37 and 38. Similar elements in this figure are
given the same corresponding numbers as in
Figure 2. o

A pipe 80 is taken from the lower portion of
the main piston cylinder, this pipe extending:

-upwardly as indicated at 81, and then horizon-

tally. at 82, passing through the admission valve -
position at the rear of the clamping pis-

55toa

ton 14, From the vertically extending pipe 81

there is' a horizontal pipe 83, which connects”
~with the clamping cylinder at a position to the :

front of the clamping piston 4 and at a dis-

seribed, the excess fluid from the pump, or rather -
the pressure exerted thereby, is effective through
the pipe 65 (depending on the pressure adjust-
ment of the spring 60) to move the pistons 62
(Figure 2) out of the path of the pipe 82, as in
the case of Figure 2. The undercut portion 64
of the admission valve is presented to the pipe
82, allowing easy access for the surplus pressure
fluld to pass through the admission valve,
through pipes 8! and 88 to the lower side of
the main piston 5. It is apparent that as long
as the pressure to the rear of the clamping
pistons (4 remains as great as the pressure for

- which the admission valve 85 is set, all of the

30

" cylinders becomes less than that n
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tance upwardly from the base 2. There is also

" .a vertical pipe 84 connected thro\ugh a check.

valve 85 at the top to the pipe 82 at a position -

between the admissicn valve and the clamping

cylinder. . The lower end of pipe 84 is extended

through' a horizontal' length, indicated at 88,
which connects with the high pressure discharge
bipe 31. 'The other v
88 connects through branch pipe lines $1 and
88 to the lowermost portion of the clamping cyl-

45

- the latter

output from the pump will be passed through - -

. the valve to the working side of the main pis-

ton 5, causing the plunger 7 to be elevated.. Tt A
will be understood that if for any reason the.
bressure in the upper portions of the clamping

tha ecessary {o
operate the admission valve, fluid is admitted to
the clamping cylinders until the pressure has
been restored. to the predetermined value, at
which time the excess pressure fluid will be by~
passed through the valve into the main cylinder.
As the plunger T continues to rise the punch ¢

(Figure-2) contacts with the metal sheet 11 and _
. forms the sheet into an article of desired shape,-

as was explained in connection with Figure 2.

- Upon completion of the pressing or forming -
operation, as may be either automatically 'de-
termined or visually observed by the operator,
elther ‘moves or causes to be moved

“ the rod 39 to the right, which is the position
ircumstances

high pressure discharge pipe -
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_ of the pressure fluid is

inder 12 and to the rear of the main piston 5,

respectively. 'As shown on the drawings there is
also a’short length of plpe 89 connected hetween
the two horizontal pipes 83 and 86 through a
" check valve 90, o :

L1

/The position of the main biston is' shown as .-

having completed its downward stroke, and the
clamping pistons 14 as having been elevated to
raise the gripping. plate 24 to such a position.

as to enable the previously formed article to be:

removed and a new sheet of metal {1 placed in
position -between the plates 28 and 24. © Assum-
ing that the pump 27 is delivering ‘high pres-
- sure fluid through the pipe 32 and that it is
desired to start the main piston § on its upward

- cylinder to the rear
" other portion into the

‘sure’is removed from the lower

shown in Figure 4.  Under these ¢ ;
the high pressure discharge of the pump is now
admitled to the discharge pipe 38 and a portion
introduced into the main
of the piston 8, and the
clamping cylinders below
the pistons {4. It will be noted that the pipe
80, which communicates with the lower portion
of the main cylinder, is now connected through .
the check valve 80 and the four-way valve 33 to
the low pressure pipe 36. ''Thus, all of the pres-

{ 1 surface of the .
piston §, permitting the plunger 1 readily to
descend. ‘In order to prevent an abrupt down-

ward movement of the piston it may be desirable . -

. to Insert a choke valve (not shown) in the pipe

working stroke, the rod 39 is moved to the left
in any suitable manner, automatically or man-

“ually through the use of levers, a motor or elec-
Under these ' circumstances high

(noting that the vane of the check valve is piv-
oted to permit upward flow of fluid), into the

space to the rear of the piston cylinders (4, I{'75

38, which restricts the rate of flow of pressure"
fluid therethrough. High pressure fluid. tray-
els through -the pipes 38 and 88 to the space
at the rear of the main piston §, forcing the
plunger 7-and the punch carried thereby down-

. wardly and thus breaking the mechanical con-
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tact between the punch
formed metal article,
. In view of the fact

and the under side of the

thit the plunger 71 tends
to descend rather quickly, thus increasing the -
space at the rear of the piston ¥ at a rapid rate,
most of the pressure fluid delivered by the pump




- of-the metal during

is transmitted through the pipe 88 and a very
1ittle through the pipe 81. However, as the pres-
sure at the rear of the main piston increases
more and more, pressure fluid is transmitted
through the pipe 81, causing the clamping pis-
tons 4 to ascend. As in the case of Figure 2,
. these pistons will elevate to a height determined
by the position of the horizontal pipe 83, which
in effect, causes the pressure fluid to be exhaust-
ed through the line 89 and the valve 33, into the 10
low pressure pipe 30. The clamping pistons (4
will therefore float or fluctuate between the yo-
sition of the pipe 83 and the lower end of the-
clamping cylinders. - ’
When the pistons have reached this “floating”
position, the gripping plate 24, which is carried
.on thebshoulders of the clamping plungers {6,
will have reached its greatest distance removed
from the plate 23 to enable. the formed article
i1 to be maneuvered out from between the 20
plates 23, 24, It is.apparent that the width of
" the space between the plates 23, 24 can be made
as great as desired, depending on the shape of
the formed article;, by simply changing the po-
sition of the horizontal pipe 83 with respect to 25
the lower surfaces of the cylinders i2. After the
formed article has been removed & new metal’
sheet can be readily inserted into position be- .
cause the plunger 1 will have moved to its
lower limit of travel, at which time the operator 3
will cause the pistons 40, 41 to be moved to the
left, thus applying first a clamping force to the
plungers 16 and then an upward movement of the
main plunger T. :
As In the case of Figure 2, there is preferably
provided a pressure safety device 13 attached
to the pump, the purpose of which is to shift
the flow control ring in the pump to neutral
~ when excess pressure has been developed any-
where within the hydraulic system during either
the upward or downward movements of the
. clamping plungers 18 or the pressing plunger T.
Tt will be evident that by assuring the main pis-
ton 5 would not be moved upwardly until a pre-
determined pressure has developed at the rear 45
of the clamping cylinders 14, & clamping pres-
sure is always applied to the plate’ 24 and
therefore on the metal sheet | { before the punch
9 reaches the under side of the metal sheet. -
In view of the fact that the admission valve 88 50
is essentially 8 one-way element, the pressure
built up at the rear of the clamping pistons will
be maintained for an appreciable length of time
after the plunger 1 has started its -downward
movement, thus assuring the proper amount of
clamping pressure at the work when the punch
9 breaks mechanical contact (1.'e. is stripoed)
with the under side of the formed article. This
residual back pressure is relieved only when the
clamping cylinders .i4 are forced upwardly for 6y
a considerable distance, causing some of the
" fluid to the rear of the pistons 14 to be passed
through the admission valve B8 and through the
horizontal pipe 83 to the opposite side of each
piston 4. :
1t is further evident that the admission valve
§5 may be so deslgned or regulated as to pro-
vide any desired clamping pressure at the pis-
tons i4 so as to permit the proper amount of
slippage of the sheet. il with respect to the 70
plate 24 to accommodate the necessary stretch -
the forming operation. ' XIf
desired, the clamping pressure may be made S0
high as to prevent any slippage whatever. -In
any case, equal pressures are applied to all of
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the clamping pistons, assuring equal clamping:
effects at the plate 24 and therefore a perfectly -
symmetrical formed article.. .

In Figures 5 and 6 there is shown still an-
other embodiment of the present invention, the
main differences being the manner in which the
gripping plate moves with respect to the top
plate, and also the feature of maintaining the
pistons of the clamping eylinders practically sta-

tionary while moving the clamping cylinders
wih respect to the pistons. The press is con-
fined to a frame constituted of a flat base mem-
ber 92 of rectangular configuration, having
countersunk holes 93 at the corners thereof for
receiving the heads of & number of strain rods
94, threaded at each end. These rods are firmly
secured to the base 92 by nuts 85, and their up-
per ends carry a top plate 96 secured in position
by pairs of nuts 87. The top plate has a rec-
tangular opening which 1is adapted to receive
die strips 98, bolted or otherwise secured thereto.
The base member 92 is provided with an up-
standing cylinder 99 at the center, in which a .
piston 5 and plunger T are adapted to recipro-
cate. The plunger T has a turned-down shoul-
der 100 at the top, and this .shoulder portion
carries the usual platen 8 and the punch 9.
Surrounding the shouldered portion and rig-
idly secured thereto there is a hub 10l, from
which radiate, at equi-distant positions, four
wing-shaped members 102 which take the gen-
eral form of an S-configuration, and are con-
stituted of flat pieces of metal terminating in a
_number of cylinders 103. These cylinders are
“bored, as indicated at 104, from the top and
"closed at the bottom., The bores 104 slidably re-

.. celve pistons 108, which are threaded at the top .

_into a rectangular gripping plate 106, Nuts 107
. may be employed to assure rigid contact between
the plungers and the plate. The plate 166 has
a rectangular opening similar fo the top plate
88, and the sides of the opening are adapted to
detachably receive die strips 108 which ‘may be
secured as by bolts thereto.
These die strips are provided not only with
inwardly projecting die surfaces, as in the case
- of the other embodiments, but also with an addi-
tional lip 109. These lips 109 contain openings
which'receive guide rods 110 which are firmly se-
cured to the lips by nuts 1| {. The lower ends of
“the rods §10 move through openings which are
provided in extensions {12 formed on the wing
members 102. The rods at the bottom may carry
nuts 113, The arrangement is such that the wing
members 102 are adapted to slide upwardly over
the rods 110, the nuts 113 assisting in determin-
ing the lower limit of travel of the wing elements.
. The hydraulic system includes the pump 27,
the oil tank 31, the four-way valve 33 and the
high pressure line 32 and the low pressure line
80, as in the previous embodiments. There is a
g from the upper surface of
lower end of the cylinder 99.
A length of pipe 118 connects the space to the
rear of the piston § with the upper surface of the
valve 383. There is a fluid inlet opening 116 at

. the lowermost portion of each clamping cylin-

der 103, and this opening is connected to the
" high.pressure side of the pump through a flexi-
ble pipe 117 and a check valve 118, It will be
noted that this valve is so arranged as to permit
‘fluld to pass inwardly toward the bore 104 of
the clamping cylinders. It will be understood
that communication is made between the high
.pressure side of the pump and the lower portions
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of all of the clamping cylinders through their '

respective check valves (18. A flexible pipe 1§
1s taken from the low pressure side -of the pumy |

or the oil tank 31, through an adjustable pres-
Sure relief valve 120 and a short length of pipe
121, to the opening {18. This valve may be con-
veniently secured to the upper portion of the
“cylinder in order to facilitate adjustment. As
in the case of the previous émbodiments, there
~1s a choke valve 122 positioned in the low pres-
sure line 36 leading from the valve 33. o
The parts in Figures 5 and 6 are shown at the
instant that the main piston § has reached its
lower limit of travel, and it is assuted that the

finished article formed by the previous pressing’

operation has been removed from the machine
A fresh metal sheet 11 is placed in position with-

7

move downwardly, which tends to reduce ‘the.
pressure of the fluid in the bores 104. However,
it will be noted that these bores are always in
communication with the high pressure side of
the pump throigh the flexible. pipes 11, and

. further that the only way the fluid can escape is

through the relief valves 128 which are set to op-

" erate only above a predetermined pressure.” Con-

10
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in the space between the die strips 25 and 108.

. The operator then causes the rod 39 of the four-

way valve to-be moved to .the left, causing high
pressure fluid to be introduced into the pipe 114.
As the pressure below the main piston increases,
the plunger T will rise and will carry the wing

20

sequently, while the pressure is reduced to some
extent by the movement downwardly - of the

cylinders 103, nevertheless there is sufficient

pressure still exercised on the plungers 105 to

maintain sufficient -clamping effect between the. .

plates 98 and 106 when the punch 8 breaks con-
tact with the formed metal article. As the -
plunger T continues its downward . ‘movement .
the cylinders 103 travel downwardly a .corre-

sponding distance, which eventually will reduce
the pressure of the contained fluid to such a-
value as to permit the plate 106 ‘to. descend of
its own weight. Such a condition is under the

" direct control of the ‘adjustments accorded the

members 102 upwardly together with the clamp- -

ing cylinders 108. These cylinders have been pre-
viously filled with fluid through the conduit 17
and the check valves I118. ‘Consequently, as the
cylinders move with respect to the plungers 106
the fluid within the bores 104 is immediately
placed under pressure, causing the plungers to

25
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move upwardly and to press the eripping plate

106 against the work {1, thus holding the metal
sheet firmly between the plates 98 and 108. Con-
tinued upward movement of the plunger causes
the plungers 108 to be pressed upwardly with
greater force, thereby increasing the clamping
" effect at the metal sheet. I o
_ In the event that this bressure becomes exces-
sive, surplus fluid in the bores 104 is permitted
to pass froms the inlets 118 into the vertical pipes

~ between these clamping effects and the move-
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121 where they operate the relief valves 126, and
this fluid is then permitted to return to the tank -
through the conduits 119, The clamping effect at

the plates 188 and 98 is entifely completed at the
time the plunger 7 is moved to such a ‘height as
to cause the punch $ to contact with the meta!
sheet. - Continued movement- of the punch ‘will
‘cause the required deformation of the metal
sheet, in accordance with the shape and size of
- the opening between the upper die strips 25 and
as also determined by the shape of the punch.
It is apparent that during the upward movement,

of the plunger 1 the wings (02 slide upwardly over
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the guide rods (0., The fiuid which is entrapped -

at the rear side of the piston § finds ready access
to the low pressure side of the pump or a tank
through the pipes (15 and 30. When the punch
has reached its upper limit of travel, as deter
~mined by the operator or in any other suitable
manner, the rod 38 is moved, to the right, which
- Is the position shown in PFigure 6. Under these
conditions high pressure fluid -passes -from tha

pipe 32 to the pipe {15 which leads to the reas -

55
. work-clamping. cylinders,
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side of the piston 8. At the same time the spaca

.'In front of the piston is in communication with

‘65

the tank through the pipes (14, 38, the chok:

' .valve 122 and the pipe 30. The choke valve 122
"is for the-purpose of limiting the rate at which

. the fluid is exhausted from the front side of the -

main piston

" that pisten.. .
As the plunger 1 moves. downwardly, due to

during the downward movemert of

" the pressure fluid passing through the pipe (15,
it ghrries with it the punch 9 and the wings 102,

- THe cylinders 103 carried by the wings -also

70

& control valve for

relief valves 120, and preferably takes place only
after the punch 8 has moved an appreciable dis-
tance away from'the work. - = - i
Thus' it is evident that clamping pressure is
assured at a time prior to when: the punch 9
contacts the metal sheet during the working
stroke and is also maintained for a. suficient

.length of time after the punch starts to descend.

It is further apparent that the time relation

ment of the punch can be accurately correlated
and adjusted by proper control of the pressure.

relief valves 120. 'The adjustment of these valves

also affects the intensity of the clamping force
so- that any degree of gripping action may. be -
obtained in order to permit slippage between
the metal sheet and the clamping plates, or
firmly to hold the sheet without any slippage -
whatsoever. It Is further evident that by the
use of the individual relief valves 20 for each -
clamping cylinder, any special and local clamp-
ing effect can be obtained, for example, by ad-
Justing one or more of these valves to be actu- =
ated at.a different relief pressure than the re-

maining valves, . . L
It will be understood that we desire to com-, .

prehend within our invention such modifications

as come within the scope of the claims and the

invention. : e
Having thus fully described our invention,

what we claim as new and desire to secure by

.Letters Patent, is:

1. A hydraulic press comprising ' main and

pistons in said cylin-
ders, a punch carried by the piston in the main
cylinder and a clamping plate carried by the

“piston in the -work-clamping cylinder, a metal .
sheet resting on the

_press and held in position
by said -clamping plate, said punch ‘serving to

- bress the metal sheet into a desired shape, means °

comprising a single source of pressure fluid and.

: : operating the pistons'in timed
relation during the® working and retracting .
strokes,
tween, the punch and the metal sheet until the
biston in ‘the clamping cylinder and the clamping

" plate carried thereby have moved into clamping

Pposition, said means including s direct fluid con- .
nection between the back pressure space of the

- main cylinder and .the working -pressure space .

of the clamping cylinders. . . ‘
- 2. A hydraulic press comprising a pair of

parallelly disposed plates adapted to receive and

and means for preventing contact be-. -



clamp the edges of a metal sheet therebetween,
said plates having openings in alignment, a
cylinder under the aligned openings and con-

taining a piston, a punch carried by the piston

and adapted to press the unclamped portion of
the metal sheet through sgid openings, means
for changing the size and configuration of said
opénings whereby the shape and size of the
formed metal article are changed, said means
comprising strips of metal of predetermined
size and shape detachably secured to the sides
- of said openings, & Source of pressure fluid for
- operating said piston, and means including fluid
cbtained directly from the back pressure space
_.of said - cylinder for applying clamping pressure
to said plates. )

3. A hydraulic press comprising a pair of
parallelly disposed plates adapted to receive and
clamp the edges of a metal sheet therebetween,
said plates having openings in alignment, a
main cylinder in line with 'said openings and
_containing a piston, a punch carried by said
piston and adapted to press the unclamped por-
tion of the metal sheet through said openings to
form an. article, a plurality of auxiliary cylin-
ders symmetrically disposed about said plates
and on the same side of the metal sheet as the
main cylinder, said auxiliary ¢ylinders contain-
- ing plungers secured -at one end to one of the
clamping plates and at the other end to pistons
which reciprocate in the auxiliary cylinders, the
plungers in the auxiliary cylinders being adapt-
-ed to move only in a direction opposite the direc-
tion in ‘which the piston .in the main cylinder
. ‘moves, and means including a source of hy-

draulic energy :for. forcing the main piston in
the direction of said metal sheet for forming the
article, said means also serving to move the
pistons in the auxiliary cylinders away from the
sheet to cause said plates to grip the sheet dur-
ing the forming operation.

4, A hydraulic press comprising a pair of
parallelly disposed plates adapted to receive and
clamp the edges of a metal sheet therebetween,
said plates having openings in alignment, a
main cylinder in line with said openings and
containing a piston, a punch carried by said
piston.and adapted to press the unclamped por-
tion of the metal sheet through said openings to
form an article, a plurality of auxiliary cylin-
ders symmetrically disposed about said  plates
and on the same side of the metal sheet as the
main cylinder, said auxiliary cylinders con-
. taining plungers secured at one end to one of

‘the clamping plates and at the other end to
pistons which reciprocate in the auxiliary cylin-
_ders, the plungers in the auxiliary cylinders be-
ing adapted to move only in a direction opposite
the direction in which the piston in the main
cylinder moves, means including a source of
hydraulic energy for forcing the main piston in
the direction of said metal sheet for forming the

article, ‘said means' also serving to move the

pistons in the auxiliary cylinders away from

the sheet to cause said plates to grip the sheet
" during the forming .operation, and means for
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reversing the movement of the pistons in the .

main’ and auxiliary cylinders to cause the punch =

to-leave. the formed article and thereaiter to
cause the clamping plates to be moved with re-
spect to one another to permit the formed arti-
cle to be removed from the press.

5. A hydraulic press comprising main and
auxiliary cylinders, said cylinders containing

70
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pressure fluid, the auxiliary piston being secured
to a plate which serves to clamp a metal sheet
to the press, the main cylinder piston carrying

" a punch which serves to press the metal sheet

into an article of predetermined shape, the pis-~
tons in said auxiliary cylinders being adapted
to move only in a direction opposite the direc-
tion in which the piston in the main cylinder
moves, means for applying the fluid to said-
cylinders such that the metal sheet is clamped
against the press before the punch contacts with
the sheet, and means for reversing the stroke of
all of said pistons whereby the punch is re-
tracted from the formed article and thereafter
the article is released from the press.

6. A hydraulic press comprising main and

work-clamping cylinders, pistons in said cylin-
ders, means including fluid conduits between
said cylinders for causing the actuation of the
piston in the work-clamping cylinder when the
pack pressure on the piston in the main cylinder
reaches a predetermined value, and means for
maintaining working pressure in the clamping
cylinders for a definite amount of time after
the back pressure in the main cylinder has been
relieved. .
7. A hydraulic press comprising main and
work-clamping cylinders, pistons. in said cylin-
ders, means including fluid conduits: between
said cylinders for causing the actuation of the
piston in the work-clamping cylinder when the
back pressure on the piston in the main cylinder
reaches a predetermined value, means for main-
taining working pressure in the clamping cylin-
ders for a definite amount of time after the back
pressure in the main. eylinder has been relieved,
and a control valve for relieving the working
pressure in the clamping cylinders to withdraw
the clamping effects from the workpiece.

8. A hydraulic press comprising a main
pressing -cylinder and an guxiliary clamp-
ing cylinder, a piston in each of said cylinders, a
punch carried by the main piston for forming
a metal sheet into a desired shape, a clamping
plate carried by the clamping piston for holding -
the sheet in position during the forming proc-
ess, a source of pressure fluid and a cotrol valve
therefor, said valve being provided: with high
pressure and low pressure openings which com-
municate with said source, a piston in said valve,

'said valve also being provided with a pair of

openings A, B which are adapted to be an ingress
and egress respectively for the fluid in an alter-
nate manner dependent on the position of the
piston within said valve, a conduit extending
from opening A to the working side of the main -
piston, a conduit C extending from opening B
to the rear side of the clamping piston, a con-
duit D extending between the rear side of the

‘main piston to the working.side of the clamping

piston, a conduit E extending between the work-
ing side of the clamping piston and the conduit

C, a_conduit F extending from the clamping -

cylinder to the low pressure side of the source
of fluid, and means positioned in the condpit E
for assuring a predetermined pressure of ‘the -
fiuid-on the working side of the clamping Dis-
tons before the pressure of the -fluid in the
main cylinder is sufficient to cause the punch
to contact the metal sheet. C

9. A hydraulic press comprising a main press-

" ing cylinder and an auxiliary clamping cylinder,

pistons all actuated by a common source of 76

a piston in each of said cylinders, a punch
carried by the main piston for forming a metal
sheet into a desired shape, a clamping plate
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‘carried by the clamping piston for holding the
sheet in position during the forming process,
. & source of pressure fluid and a control valve
therefor, said valve being provided with high

pressure and low pressure openings which com-,

municate with-said source, & piston in said valve,
said valve also being provided with a pair of
openings A, B which are adapted to be an in-
gress and egress respectively for the fluid in an
alternate manner dependent on the position of
the piston within said valve, a conduit extend-
ing from opening A to the working side of the
main piston, a conduit C extending from open-
ing B to the rear side of the clamping piston,
a conduit D extending between the rear side of
the main piston to the working side of the clamp-
ing piston, a conduit E extending between the
working side of the clamping piston and the

10

, . 9
conduit . C, a condiit F extending from the
clamping cylinder to the low pressure side of

the source of fluid, and means positioned in the
conduit E for assuring a predetermined pressure

. of the fluid on the working side of the clamping

pistons before the pressure of the fluid in the
main cylinder is sufficient to cause the punch to
contact the metal sheet, said means. comprising
an admission valve adjusted to open the passage-
way through conduit E when the working pres-
sure on the clamping piston has reached a pre- -
determined pressure whereby the clamping
pressure is limited to said predetermined
pressure.
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