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14 Claims,

This invention relates to presses and, in par-
ticular, to hydraulic presses having blank-hold-
ing arrangements in association with drawing
devices.

A well known type of presses of the above
character comprises a press platen operated by a
ram and provided with clamping cylinders, which
have reciprocably mounted therein clamping
plungers for actuating a blankholder platen.
While this type of presses works very satisfac-
torily, it has the clamping cylinders arranged
separate from the ram, thereby requiring ma-
chining of the press ram and the clamping cyl-
inders in different machining setups. .

It 1s, therefore, an object of the invention to
provide an improved blankholder press, which
will enable machining of the press ram and
clamping cylinders in a single machining setup.

It is another object of the invention to pro-
vide a blankholder press, in which the press ram
is provided with a recess confining g clamping
cylinder for receiving the clamping plunger for
actuation of the blankholder platen.

It is another object to provide an improved
blankholder press with an increased guiding
length for guiding the blankholder means actu-

" ating the press platen.

It is still another object of the invention to pro-
vide a blankholder press having a clamping cyl-
inder piston arrangement for actuating the
blankholder platen, in which the packing here-
tofore required for preventing undue leakage
from the clamping cylinder piston arrangement

may be omitted without affecting the efficiency of.

said clamping cylinder piston arrangement.

"A still further object of the invention consists
in the provision of a blankholder press in which
the clamping plungers for actuating the blank-
holder platen are guided in the press platen and
the press ram for actuating the latter.

These and other objects and advantages of the
invention will appear more clearly from the fol-
lowing specification in connection with the ac-
companying drawing diagrammatically showing
a press according to the present invention.

General arrangement \

The blankholder press according to the pres-
ent invention comprises substantially a Press ram
actuated by fluid operable press plunger means
and a blankholder platen for holding the work
piece while it is being shaped by actuation of
the press platen.

The blankholder platen is actuated by clamp-
Ing plunger means guided by the press platen
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‘with a clamping platen

and extending into saiq press plunger means,’
which latter form g clamping cylinder.

The clamping cylinder in the press plunger
means communicates with ‘auxiliary cylinder
means through conduit means supported by said
press plunger means and adapted to telescope
into said auxiliary cylinder means, :

Structural arrangement

Referring now to the drawing in detail, the
structure shown therein comprises a press head
i with two main or press cylinders 2, 3, having
respettively mounted therein Press rams 4, 5.
Each of the press rams 4, § is provided with a
cavity 6, 1, forming g clamping cylinder for co-'
operation with clamping plungers 8 and 9 re-
spectively,

The clamping plungers 8 and 9 are connected
{0 in any convenient
manner, for instance by screws 11, Each of the
clamping plungers 8 and 9 basses through bush-

. Ings 12, I3 in the press platen 14 and through
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packing 185, 16 in the rams 4,5. The press platen
{% is connected to the rams 4, § in any conven-
ient manner, for instance by split rings 17 and
{8 and screws 19. o

The press platen 14 carries & Dress plunger or
die 20 adapted to pass through an opening 2f
in the blankholder platen | 0; which latter has
connected thereto suspension rods 22, 23 respec-
tively extending through bores 24, 25 in the press
platen 14, and Raving threaded thereto nuts 26,
21 for abutment with the upper surface of the
bress platen {4 so ag to maintain the clamping
platen 10 suspended when the latter is spaced
from the work piece to be shaped. Also con-
hected with the press pPlaten 14 is a control
arm 28 adapted to engage a collar 29 adjust-
ably mounted on a bush rod 30. The push rod
30 also has adjustably mounteq ‘thereon a collar
31 for cooperation with an arm 32 of three-
arm lever, generally designated 33, which lever
is pivotally connected with g link 34 which, in
its turn, is' pivotally connected to an armature
35 controlled by a solenoid 36. The arm 37 of
the three-arm lever 33 is connected through g
linkage system 38 with & control rod 39 for con-
trolling the position of the flow-contro] member
pertaining to a reversible variable delivery pump
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The conduit 41 leads to the upper portion of
the press cylinder 3, which upper portion is in
continuous fluid connection with the upper .por-
tion of the press cylinder 2 by means.of & con-
duit 43, & casing #4 and a conduit 48, branch-
ing off from the conduit 46 and leading to a
main cylinder relief and pump by-pass valve
41. Also conected with the valve 41 is a con-
duit 48 leading into the conduit 48 and a conduit
49 connected with the conduit 59. One end of
the conduit 50 leads to a two-way valve 51, while
the other end of the conduit 60 communicates
with a conduit §2. The conduit 52 branches off
from the conduit 42 and leads to a surge valve
§3. The surge valve 53 may be of any standard
design, for instance of the type set forth in
U. S. Patent No. 2,193,248 to Ernst, and serves.
to prefill the press cylinders 2 and 3 during the
first portion of the downward strokes of the
rams # and 5, during which the rams move down-
wardly by gravity.

The main cylinder relief and pump by-pass.
valve &7 serves to initiate the retraction strokes
of the press rams, and for a more detailed de-
scription of the said valve 41, Teference may be
had to U. S. Patent No. 2,268,205 to Ernst.

The ‘conduit 42 leads to the lower portion of
the press cylinder 8, which portion is connected
by means of a conduit 54 with the lower portion
of the press cylinder 2. The conduit 54 com-
municates with a conduit 55 comprising & check
valve 56 located in & fluid reservoir or tank 57
which houses the valves 47, 51 and 53. Also con-
nected with the fluid tank 51 are conduits 58
and B9 respectively comprising pressure relief
valves 60 and 61, and leading to auxiliary cylin-
ders 62 and 63 connected in any convenient
manner with the press head 1.

The cylinder 62 communicates with a con-
duit 64 comprising a check valve 65 and com-
municating with a conduit 66. The conduit 66
comprises check valves 6T and 68 and leads to
a conduit 69, which latter is connected with the
cylinder 63 and comprises & check valve 10. The
conduit 66 is also connected with the two-way
valve 51 by means of & conduit 71. ‘The valve 51
is normally held by means of a spring, not shown,
in such a position as to prevent fluid connection
between the conduit 71 and the exhaust conduit
716. However, in response {0 & predetermined
pressure in the conduit 59, the valve 51 overcomes
the thrust of the said spring, thereby establish-
ing fluild connection between the conduits Tt
and 76. .

Reciprocably mounted in each of the cylin-

- ders 62 and 83 are hollow auxiliary plungers 12
and 13 respectively, which latter are connected
to the rams 5 and 4, and establish fluid connee-

. tion between the interior of the cylinders 62
and 63 and the cavities 8 and T in the rams §
and 4. }

The plungers 12 and 13 pass through bush-
ings T4 and T5 respectively, partly located in the
auxiliary cylinders and partly located in the
press cylinders. ’

Operation

It may be assumed that all parts of the press
occupy the position shown in the drawing, and
that it is now desired to cause the press to per-
form a working cycle. To this end, the oper-
.ator starts the pump 40 in any convenient man-
ner, and energizes the solenoid 36, thereby caus-
‘ing the latter to actuate the armature 3% which,
in its turn, shifts the three-arm lever 33 and
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‘the linkage system 38

so as to cause leftward
movement of the control rod 39.

As g result thereof, the pump 40 is moved into
full delivery forward stroke position so as to
deliver pressure fluid through the conduit 4|
into the upper portion of the press cylinder 3.
From here a part of the fluid flows through the
conduit 48, casing 44 and conduit 45 into the
upper portion of the press cylinder ‘2, while
simultaneously fluid is withdrawn from the lower
portion of the press cylinders 2 and 3 through
the conduits 54 and 42. Therefore, the rams 4

‘and 6 move downwardly as fast as fluid is with-

drawn from the lower portion of the press cyl-
jnders 2 and 3. The fluid delivered into the
upper portion of the press cylinders 2 and 3 is,
at this time, supplemented by fluid passing from

‘the tank 57 through the surge valve 53 and con-

duits 43 and 55 into the cylinders 3 and 2.

Downward movement of the rams 4 and 5 also
causés the press platen 14, connected to said
rams, to move downwardly, and inasmuch as the
blankholder platen 10 is suspended on the press
platen 14, also the blankholder platen 10 and
the clamping plungers 8 and 8, connected thereto,
move downwardly.

The vacuum created in the auxiliary cylinders
62 and 63 by downward movement of the auxil-
iary plungers 12 and T3 connected to the rams
4 and 5 respectively, is filled by fluid passing
from the tank through the check vaives 65 and 70.

As soon as the blankholder platen 10 engages
the -work piece to be shaped, the blankholder
platen comes to a halt, thereby also halting the
clamping plungers 8§ and 8. While the rams 4
and § are continuing their downward movement,
the plungers 8 and 9 enter into the clamping

. cylinders T and 6 respectively and, since the space
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occupied by said clamping plungers 8 and 9 is
larger than the space released by the hollow
plungers 12 and 13 in the cylinders 62 and 63,
pressure begins to build up in the clamping cylin-
ders 6 and 1 so as to cause the blankholder platen
10 to hold the work piece clamped at a certain
pressure. Simultaneously the pressure in the
clamping cylinders 6 and 1 causes the check
valves 65 and 10 to close. -

1t will be noted that, since the valve 51 at this
time prevents fluid connection between the con-
duits 7! and 76, no fluid can escape from the
conduits 64 and 69 into the tank 51.

When the above mentioned pressure exceeds
a predetermined value, corresponding to the
setting of the pressure relief valves 60 and 61,
the excessive pressure is released through sald
relief valves. The press platen 14 and press
plunger 20 now continue their downward move-
ment, thereby drawing or shaping the work
piece, held by the blankholder platen {0.

When the press plunger 20 has completed its
drawing or shaping operation, the operator de-
energizes the solenoid 36, thereby allowing &
spring, not shown, in the pump 40 to shift the
flow-control rod 39 toward the right so as to
move the pump 40 into full delivery retraction
stroke position. Pressure fluid is now delivered
by the pump 40 into the conduit 42, from where
it flows through the conduit 52 to the main cylin-
der relief and pump by-pass valve 41 to actuate
the same so as to release fluid from the upper
portion of the press cylinders 2 and 3. '

Furthermore, fluid from the conduit 52-is con-
veyed to the surge’ valve 53 to. open the latter .

_ for establishing fluid connection through said

5

surge valve between the upper portion of the
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press cylinders and the tank 871. Fluid also flows
from the conduit 82 to the two-way valve 51 and
shifts the same so as to effect fluid -.connection
between the conduits 71 and 16, ]

Fluid pressure delivered by the pump 48 into
the conduit 42 is now conveyed to the lower por-
tlon of the press cylinders 3 and 2 where it causes
upward movement of the press rams and, there-
by, of the press platen 14 and the press plunger
20. ‘The fluld expelled from the upper portion
of the press cylinders during the upward move-
ment of the press rams passes through conduits
43 and 45 and the surge valve 53 into the tank 57,
_ While the rams 4 and § move upwardly, the
press platen 14 moves away from the blank-
holder platen {0

- clamping cylinders § and 7 increases. This space

- is substantially filled with fluid expelled by the
hollow plungers 12 and 13 when moving into
their respective cylinders 62 and 63. If the fluid
expelled by the plungers 12 and 13 is not sufficient

- to flll the increased space in the ¢ylinders 6 and 1,
the said fluid is supplemented by fluid flowing
from tke tank 51 through the check valves §5 and
10 into the cylinders 62 and 63.°

When the press platen 1§ has moved away
from the blankholder platen 10 to such an extent
that the nuts 26 and 27 are engaged by the upper
surface of the press platen {4, the blankholder
platen 10 is picked up and likewise moved up-
wardly.

The fluid now expelled from the cylinders 62
and 63 escapes through the conduits €4, 69, 66
and 71 through the two-way valve 5{ and exhaust
conduit 76 into the tank 57,

When the press platen 14
of its retraction stroke, the collar 29 is engaged
by the platen arm 28 so that the push rod 3§ is
lifted and causes the collar 31 to shift the three-
arm lever 33 in anti-clockwise direction to such
an extent that the control rod 39 moves the pump
40 into substantially neutral or no delivery posi-
tion. Consequently, no more pressure fluid is
delivered to the lower portion of the press cylin-
ders 2 and 3 so that the bress rams 4 and 5 come
to a halt. All parts now occupy the position
shown in the drawing and the press is ready for
& new cycle. : ’

From the above it will be seen that the cavities
6 and 7 act as clamping cylinders for cooperation
with the clamping blungers 9 and 8 to exert the
desired clamping pressure on the blankholder
Platen 10. It will furthermore be noted that,
since fluid pressure js conveyed through the hol-
low plungers 72 and 13 into the auxiliary cylin-
ders 62 and 63 from the cavities 6 and 1, the
bressure in the cavities 6 and 1 also acts upon
the marginal or annular areas of the hollow
plungers 72 and 13, thereby also acting on the
rams 5 and 4 connected to the plungers 12 and
13. In other words, not the total pressure act-
ing on the upper surface of the clamping plung-
ers 8 and 9 is to be derived from the Pressure
acting on the rams 4 and 8, but only the pressure
acting on a clamping plunger aresa, which equals
the sectional area of the bores 11 and 18 in the
hollow plungers 72 and 13.

It should also be noted that, since during the
pressing operation bressure prevails in the cyl-
inders 62 and 63 as well ag in the upper portion
of the press cylinders 3 and 2, it is quite suf-

- ficlent to provide bushings 74 and 1§ through
which the plungers 12 and 13 bass and no packing
is required. ) .

Another advantage of the structure according

so that the free space in the

approaches the end .

,lo' guiding gibs for the

L 8
vo the present invention consists in that the .
bushings 12 and {3 guide the clamping ‘plungers:
8 and 9 throughout the width of the press platen,

and that the clamping plungers 8 and § are fur-
thermore guided by the lower end of the rams 4 .
and 8. In this way, the clamping plungers 8

and § have a relatively large portion continuously.
gulded, so that with smaller presses no particular -

The press platen, in this instance, is rigidly con-

" nected with the clamping plungers 8 and 9,

15

- cast and need
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" Since the clamping cylinders 6 and 1, according
to the arrangement of the present invention, are
provided in the rams § and 4, the bore through
which the clamping plungers 8 and § extend into
the cavities 7 and § may be machined in the
same machining setup for machining the exterior
surface of the rams, - The cavities § and 7 are -
éd no machining, In this way, the
costs of manufacturing the Dress according to
the invention are materially decreased over the
costs involved in machining cylinder presses as

. heretofore known,

25

The provision of the cavities § and 7 in the
rams 4 and & constitutes an important saving in

“the material for the rams,

- While the structure shown in the drawing

30

merely shows two press rams with two clamping _
cylinders therein, it is, of course, understood that
the arrangement may be multiplied. If desired,

- the press may be provided with some rams hav-

ing clamping cylinders therein, and other rams.

.having no clamping cylinders associated there- '

with. . :
It will be understood that I desire to compre-
hend within my invention such modifications as

- come within the scope of the claims and the in-
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vention, .

Having thus fully described my invention, what
I claim as new and desire to secure by Letters
Patent, is: :

1. In combination in g drawing press, s, recip-
rocable press platen, fluid operable plunger
means for actuating said platen, said plunger C
means having & cavity therein confining & clamp-
Ing cylinder, blankholder means for holding g
work piece while it i being shaped by pressure
exerted on said press platen, and clamping’
plunger means sreciprocable in saiq clamping cyl-
inder for actuating said blankholder means, said
clamping plunger means being arranged to create
pressure in said clamping cylinder in response to
the movement of said press platen toward said
blankholder means, - . :

2. In combination in a drawing press, a hol-
low press ram confining a clamping cylinder,
fluid operable advancing and retracting means
associated ‘with said ram for reciprocating the
same, blankholder means for holding a work piece
while it is being shaped by Pressure exerted on
said press ram, and fluid operable clamping
plunger means reciprocable in said clamping cyl-
inder and operatively connected with said blank-
holder means for conveying pressure thereto,

3. In combination in a drawing press, a press
ram having g cavity therein forming g clamping
cylinder, motor means for reciprocating said ram,
blankholder means for holding a work piece while
it is being shaped by. pressure exerted on said
ram, and fluid operable clamping plunger means
reciprocable in said clamping cylinder and re-

" sponsive to g relative movement between said

7%

fam and said blankholder means - for
Pressure in said clamping cylinder and
said pressure to said

creating
conveying
blankholder means, = . .
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4. In combination in & drawing press, & hollow
press ram confining a main clamping cylinder,
fiuld operable advancing and retracting means
for reciprocating said ram, blankholder means
for holding & work piece while it is being shaped
by pressure exerted on sald ram, main clamping
plunger means reciprocable in said main clamp-
ing cylinder and operatively conrected with sald
blankholder means for conveying pressure there-
to, an auxiliary clamping cylinder, and & hollow
auxiliary clamping plunger hydraulically inter-
connecting said main and sald auxiliary clamping
cylinders, sald main clamping plunger means be-
ing adapted in response to a relative movement
between said ram and said blankholder means to
create pressure in said ‘clamping cylinders.

5. In combination in & drawlng press, & Dress
platen, a plurality of press rams connected to
said platen for actuating the same, each of said
rams being hollow and confining a clamping cyl-
inder, fluid operable advancing and retracting
means for reciprocating said rams, blankholder
means for holding a work piece while it is being
shaped by pressure exerted on said platen, and a
plurality of clamping plungers arranged to-move

10

15

20

25

with said blankholder means and respectively re- -

ciprocable in said clamping cylinders for creating
pressure therein in response to a relative move-
ment between said press platen and said blank~-
nolder means, and for conveying said pressure to
said blankholder means. ‘

6. In combination in a drawing press, & pPress
platen, hollow ram means confining clamping
cylinder means, blankholder means for holding a
work piece while it is being shaped by pressure
exerted on said ram means, clamping plunger
means arranged to move with said blankholder
means and reciprocable in said clamping cylin-
der means, and means for moving said ram means
relative to said blankholder means for creating
pressure in sald clamping cylinder means and
conveying said pressure to said blankholder
means.

7. In combination in a drawing press, a press
platen, fluid operable hollow ram means confin-
ing clamping cylinder means and connected to
said platen for reciprocating the same, blank-
holder means for holding a work piece while it is
peing shaped by pressure exerted on said platen,
fluid operable clamping plunger means reciproca-
ble in said clamping cylinder means and guided
by said platen for
plankholder means,
peing adapted in response
ment between said platen and said blankholder
means to create pressure in said clamping cyl-
inder means, and means for conveying fluid into
said clamping cylinder means.

8. In combination in a drawing press, fluid
operable hollow drawing plunger means, & press
platen operable by said plunger means, blank-~
holder means for holding & work piece while it is
being shaped by pressure exerted on sald drawing
plunger means, and clamping plunger means re-
ciprocable in said drawing plunger means, said
clamping plunger means being connected to said
blankholder means and operable by the motion of
said press platen.

9. In combination in & drawing press, drawing
cylinder means, drawing plunger means therein,
a press platen cperated by said drawing plunger
means, clamping cylinder-piston-assemblies as-
sociated with said platen and operable automat-
ically to create pressure therein in response to
the movement of said drawing plunger means in

said clamping plunger means
to & relative move-

30

40

50

conveying pressure to sald |
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drawing direction, the cylinders of sald clamping
cyunder-plstoneassemblles being formed by said
drawing plunger means, & clamping platen opera-
ble by said clamping cyunder-piston-assembnes
for holding a work plece clamped while it is sub-
jected to shaping pressure by sald drawing
plunger means through said press platen, auxil-
iary cylinders, auxiliary plungers movable in said
suxiliary cylinders, means for conducting fiuid
between said clamping cylinder-piston-assem-
blies and said auxiliary cylinders, and a pressure
relief device for each auxiliary cylinder adapted
to discharge fluid therefrom in response to the
attainment of a predetermined pressure therein.

10. In combination in a drawing press, & press
head having & drawing cylinder, a hollow draw-
ing plunger therein confining a clamping cylin-
der, & platen operated by sald drawing plunger,
blankholder means for holding & work piec while
it is being shaped by pressure exerted on sald
drawing plunger, a clamping plunger reciproca-
ble in sald clamping cylinder and connected to
said blankholder means for conveying pressure
thereto, an auxiliary cylinder mounted on sald
press head, an auxiliary plunger movable in said
auxiliary cylinder and connected to said draw-
ing plunger, means for conducting fluid between
said clamping cylinder and said suxiliary cylin-
der, and a pressure reliet device associated with
said auxillary cylinder and adapted to discharge
fiuld therefrom in response to the attainment of
a predetermined pressure thereon, the working
surface of the head of said auxiliary plunger and
sald drawing plunger being positioned in similar
direction relative to said platen, whereby the
pressure fluid generated in sald clamping cylin-
der during the clamping operation acts against
the auxiliary plunger in the same direction as
the pressure exerted on said platen by said draw-
1r;g plunger during the pressing operation there-
o1,

11. In combination in a drawing press, & draw-
ing cylinder, a hollow drawing plunger therein
confining a clamping cylinder, & press platen op-
erated by said drawing plunger, blankholder
means for holding a work piece while it is being
shaped by pressure exerted on said platen, a
clamping plunger reciprocable in said clamping
cylinder and operable by movement of said platen
relative to said blankholder means for exerting
pressure on the latter, an auxiliary cylinder, an
auxiliary hollow plunger connected- to said
clamping cylinder and reciprocable in said auxil-
iary cylinder, and a pressure relief device associ-
ated with said auxiliary cylinder and adapted to
discharge fluid therefrom in response to the at-
tainment of & predetermined pressure therein,

12. Tn combination in a drawing press, a draw-
ing cylinder, a hollow drawing plunger therein
confining a clamping cylinder, a press platen op-
erated by said drawing plunger, blankholder
means for holding & work piece while it is being
shaped by pressure exerted on sald platen, a
clamping plunger reciprocable in said clamping
cylinder and operable by movement of said
platen relative to said blankholder means for ex-
erting pressure on the latter, an auxiliary cylin-
der, an auxiliary hollow plunger connected to said
clamping cylinder and reciprocable in said auxil-
jary cylinder, a pressure reliet device associated
with said auxiliary cylinder and adapted to dis-
charge fluid therefrom in response to the at-
tainment of a predetermined pressure therein, a
fiuld reservoir, and valve means arranged auto-
matically to prevent fluid connection hetween
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said. clamping cylinder and said fluld reservoir
during the pressing operation of said drawing
plunger and adapted in response to the retrac-
tion stroke of said drawing plunger to establish
fluid connection between said clamping cylinder
and said fluid reservoir. .

13. In combination in a drawing press, a draw-
ing cylinder, a hollow drawing plunger recipro-
cable in said drawing cylinder and confining g
clamping cylinder, blankholder means for hold-

Ing a work piece while shaping pressure is exerted’

thereupon by said drawing plunger, an auxiliary
cylinder arranged in alighment with said drawing
cylinder, a hollow auxiliary plunger movably con-
nected to said drawing plunger and continuously
establishing hydraulic communication between
sald clamping cylinder and said auxiliary cylin-
der, means for conveying fluid to said clamping
cylinder, and a pressure relief valve associated
with sald clamping cylinder for releassing pres-
sure therefrom in excess of & predetermined pres-
sure therein, said clamping plunger being adapt-
ed in response to a relative movement between
“sald drawing plunger and said blankholder means
to create pressure in said clamping cylinder,

S
14. In combination in a drawing press, & press
platen, a drawing cylinder, a hollow drawing

.plunger reciprocable in said cylinder for actuai-

ing said press platen, said drawing plunger con-
fining a clamping cylinder, - blankholder means
for holding a work piece while it is being shaped

by pressure exerted on said press platen, a fluid
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operable clamping plunger reciprocable in said
clamping cylinder for conveying pressure to said
blankholder means; said clamping plunger ex-
tending through said press platen snd being mov-
able relative thereto, means in said press platen
for guiding said clamping plunger, an auxiliary
cylinder, meang for admitting fluid to said auxil-
iary cylinder, and a hollow auxiliary plunger sup-
ported by said drawing plunger and reciprocable
in said auxiliary cylinder for continuously estab-
Uishing hydraulic connection between said clamp-
ing cylinder and said auxiliary cylinder, said
clamping plunger cooperating with said clamping
cylinder for creating pressure therein in response
to the movement of said press platen toward said
blankholder mesns. C

. JOHAN A. MULLER.




