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10 Claims.
1 | hydrauﬁc
presses and more particularly to an improved

- combination whereby a press platen, or other cor-

responding movable press element, moves with-

out any substantial tilting or canting action.
. The problem has long existed with hydraulic

presses of the type having a large platen, knife or

other corresponding movable press element of
 considerable length, to insure uniform movement
10

of such element at all points thereof so'as to avoid
tilting and the difficulties incident thereto. 'This

‘broblem is usually avoided in mechanical presses
due tothe use of crankshafts and connecting rods,

and it has been heretofore avoided in hydraulic

} presses by so proportioning the press frame, guides

and diameter of the operating ram so as to struc-
turally resist any tendency of the platen to tilt.

“Tlting is caused by the dies having a higher por-
.. tion at one end than at the other. whereby the
20

sheet metal or other work piece creates greater

resistance at the high end followed by greater re-

sistance at the other end.  Also non-uniform

forces resisting movement of the element’ may be

. caused by the fact that such element is a knife

25

whereby the cutting pressure varies irregularly
along the length of the knife due to the character

of material being cut or due to the knife being of

- the diagonal type whereby the cutting commences

30

. S

. at.one end thereof and progresses across to the

other end.

Qb is an obJe"t 1 my mventlﬁn to DI'OVide an
improved hydraulic press and operating. means

therefor whereby all points of the movable press

- element are inherently moved substantially uni-

35

- complish this improved result by employing a

formly regardless of varying degrees of pressure
that may be momentarily required at different
points of the platen, as & result, I am able to avoid
the necessity for large or excessively strong struc-

_ tural elements that would otherwise be required
40 L

to obtain such uniform movement. - D
~In one specific aspect of the invention I ac-

y ..

plurality of operating rams and cylinders and

~ providing = simultaneously driven positive dis-

45

blacement pumps, one for each cylinder, whereby

- each ram is moved at the same uniform speed re-

- gardless of whether movement of one ram is re-

sisted by a greater force than that of another ram.

It will of course be appreciated that while the

50

bPumps are preferably commonly driven to in-

- sure absolute uniform supply of liquid ' simul-
- taneously to each cylinder, yet under certain cir-

cumstances the pumps may be driven by separate -
~motors of a synchronous type or otherwise oper-

ated at the same speed, but in any event the dis-

‘improved press and control system.

(Cl. 60—52)

blacement of each pump supplies fluid to its par-
ticular cylinder at such a rate that the rams in
all cylinders move at the same uniform speed even
though the operating pressures therein may vary
widely at any given instant. | |

- Other objects and advantages will be more ap-
parent to those skilled in the art from the follow- -
ing description of the accompanying drawing in
which the figure is a diagrammatic outline of my

5

L 10
The particular embodiment. of the invention,
which is disclosed herein merely for the purpose
of illustrating one specific form among possible
others that the invention might take in practice,
comprises any suitable form of press diagram- 15
matically shown at | having a movable press ele-
ment 2 such as a platen, knife, die or other mem-
ber. This element is specifically shown as being
operated by a pair of rams and cylinders 3 and 4
located symmetrically with respect to element 2. 20
A drawback ram and cylinder is diagrammatically
indicated at 5 and.a lower normally stationary
opposed platen is provided at 6. For purposes of
simplicity, the elements 2. and 6 regardless of
whether the same are die platens, knives or other g5
devices, will be all hereinafter referred to as
platens. |

. The operating. mechanism for the rams 3 and

4 comprises positive displacement pumps T and 8
simultaneously driven preferably by a common 3¢
motor 9 so as to positively . displace identical
quantities of liquid, although it will of course be
understood that if for any reason it is desired to
have rams 3 and 4 of different diameters, then
one or the other of the pumps would have a corre- g5
spondingly reduced or enlarged capacity, but in
either case the amount of fluid displaced by the
individual pumps is in’ proportion to the operat-
ing rams so as to compel uniform movement there-

of regardless of varying pressures that may be re- 40

‘quired simultaneously in the different cylinders

to overcome varying forces resisting platen move-
ment. The control and supply of liquid from the
pumps to the ram cylinders 3 and 4 is through

- similar systems and hence it is only necessary to 45

describe the apparatus for one of the same ex-
cept when it is otherwise desirable to refer to the
apparatus for both cylinders, the corresponding
parts for the other cylinder having the same refer-
ence numbers, primed, = |

With the apparatus in the position as shown,
platen 2 is held in its upper position by liquid
locked in drawback cylinder 5. To initiate down-
ward movement of the platen, control valves 10 -
and 10’ are simultaneously moved outwardly by -
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10

" their intended purpose.

1

20

 passage 22 to

35

its own pressure as
. ‘come the resistance adj]

of the platen slows

0 .

any suitable operating mechanism such as a

servo-motor Ila which operates a linkage gen-
erally indicated at tl, Fluid pressure thus flows
from pumps-T and 8 to the cylinders, for exam-

ple, from pump T through pipe {2, valve 10, pipe
{§ and pipes 15 and 22 to

13, a check valve |
ram cylinder 3. Simultaneously liquid from

drawback cylinder 5 is discharged through pipes
i6, I{T and 18 to & combined sump and filling

tank 19. 'The various valves are merely dia-
ocrammatically shown and may take any of the
usual forms in actual practice for geccomplishing
The direction of nor-
mal flow through the various check valves is
indicated by arrows adjacent thereto. As fluid
is exhausted from the drawback cylinder 5, platen
2 and its rams will lower substantially by gravity
without resistance and hence a
low pressure fluid may be supplied from tank (3
to the cylinders, for example,
and horizontal pipe 20a, & check valve 21 and
cylinder 3. So long as the platen
moves freely downwardly without ‘resistance,
there will be no tendency for it to tilt, and hence
the main ram cylinders 3 and 4 will be freely
and equally supplied with low pressure liquid
from the filling tank. Inasmuch as the pumps
are also supplying fluid to the cylinders simul-
taneously with the supply from the filling tank,
it ‘'will be seen that.instantly when movement
down to the point where the
pumps alone can supply liguid to the cylinders,

then the pumps will ‘increase the pressure in
‘the cylinders and also close check valves 21 and
217,
will cause a uniform rate of platen movement
regardless of varying resistance that may be en-
countered simultaneously at different points of
‘the platen, such variations in resistance being

The equal supply of fluid from both pumps

that each pump can develop
may be required to over-
jacent its particular ram.

compensated for in

Tt will also be understood that downward move-
“ment of platen 2 iswcontrolled by the rate of

discharge

under certain
‘ment of the platen may be

of liquid from drawback cylinder 3
through valves 10 and 10’ so that if necessary

special circumstances, the move-

- control valves to insure closure of check valves

91 and 2f’ before platen 2 engages the

and thus permit pumps T and 8 to constitute

‘the sole supply just before platen 2 engages. the

~'work piece.

55 Idi _ |
.10 and 10’ so as to
pull-back cylinder 5 as through

65

"~ When full doan_ard ﬁmv,ement of ' platen 2

has been completed, the operator reverses valves
admit pump -pressure to the.
' pipes 12, IT and

16. At the same time this pump' pressure is

transmitted, for example, to a cylinder 23 for
60

raising check valve 21 by a plunger 23¢ and
permitting reverse flow of liguid from cylinder

- 3.through pipes 22, 20a and 20 to tank 19..

When the platen is raised to its uppermost

position, the operator returns control valves 9

and 10’ to their neutral position as shown in
the figure, thereby closing passages {T and T’

“to lock liquid in drawback cylinder 5 and hold
the platen in its upper position. oY .

. prom the foregoing disclosure it is seen- that

70

. tendency of

I have provided a very effective system for com-
pelling uniform movement of platen 2.- - Any

' momentarily because the pump Pressures would

5.

immediately sutomatically vary so as to exert

- practice
If it is desired to employ

for each pump and cylinder,
- dependent pressures

large volume of
‘ate down movement
through pipe 20
both ends of a shuttle

‘be transmited to their
. tems and compel equal and uniform displacement

of liquid therefrom to the main cylinders regard-
less of pressure fluctuations therein. The inten-

slowed down by the

work,

exhaust. Check valves 49

| the platen to tilt during its down-
ward movement would be- only very slight and

2,148,543

a greater force on the lagging portion of the
platen and thus return the platen to its hori-
zontal position. The variations in pressure would
at all times be accompanied by 9 uniform gis-
placement of liquid irom the pumps and hence
the platen cannot be forced qut of alignment by
suich variations in pressures
into alienment in the event oi ‘
tilt. It will .of course be understood that any
tendency to tilt would not be appreciable in actual
and_that.it—would be well within the
clearance tolerance of the usual platen guides.
, . intensifier means, 1
have provided two similar intensifier systems, one
adapted to have in-

of any tendency to

eration. For example, when valves 10 and {0’
admit pump pressure to pipes 13 and 13’ to initi-
of the platen, fluid is also
nipes 30, 33 and 30, 33’ to
valve 34. If pressure is
shifted to the

transmited through

oreatest in line 30, then valve 34 is

1eft and vice versa if pressure is greatest in line

30’. 'The shuttle valve thus prevents fluid from
one pumping system flowing into the other pump-
ing system in case unequal Pressures should oc-
cur therein and yet the shuttle valve will insure
simultaneous operation of both intensifier sys-

tems regardless of the existence of unequal pres-
sures. This last function of simultaneous Oper-
ation is accomplished in that when the pressure -

of either pump reaches & predetermined value,
it is transmitted
three spool piston valve 36 against an adjustable
spring 36’ and simultaneously connect. pump- 1

. with an intensifier cylinder 37 and connect pump.

8 with an intensifier cylinder 37’. These con-
Inections are respectively made through pipes 30,
38, valve 36 and .pipe 39; and pipes 30’

tems are thus simultaneously operated to cause
high pressure plungers 43
charge identical quantities of fiuid through pipes

" a4 and 84’ and check valves 45 and 45’ to the

main ram cylinders 3 and 4. This intensified
pressures closes check valves {4 and {4’ thus caus-
ing the equal displacement
respective intensifier sys-

but coordinated in thelr op--

but can be forced .

10

15

20

26

30

through a pipe 3% to raise a -

35

and 40, -
valve 36 and pipe 4i. The two . intensifier sys-

and 43’ thereof to dis- -

from both pumps to.

60

sifier pressure also closes check valves 46 and 46"

in pipes 47 and 41’, these valves and pipe connec-
tions normally permitting fluid to be supplied

from sump {9 to the high pressure side of the

intensifier system during downward movement

" of the intensifier plungers. When control valves

{0 and {0’ are moved inwardly.to raise the platen,

fluid from the large intensifier cylinder 317 is dis-
charged back through pipe

39, a check valve 50

and pipes 30 and 24 to sump 8. Similarly fluid

bd

60

from the intensifier cylinder 31’ 1s disgcharged
back through pipe 41, check valve 56’ and pipes -

30’ and 24’ to the sump.. Check valves 50 and
50’ are necessary in accomplishing the foregoing

operation because valve 36 returns to its closed
position when pipes 30 and 30" are connected to

of pump fluid through pipes 44 and 44’ at the
time when the pumps alone are inftially supplying
fluid through pipes 15 and 1%’ to the main ram
cylinders. S o o

66

and 45 prevent flow

70

- The foregoing intensifier systelﬁ--will uniformly

supply equal quantities of fluid to"the main ram

cylinders by reason of the large cylinders of the

—

A

75



two pumps.
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intensifiers being uniformly and simultaneously
supplied with equal quantities of fluid from the
Also these intensifier systems are
rendered operative automatically only when the
pump pressure reaches a predetermined value. as
determined by the adjustment of spring 36’.
Briefly summarized, the sequence of operations

~ is as follows: With the control valves 10 and 10’

10

16

20

25

30

in neutral position, liquid is locked in drawback
cylinder § to hold platen 2 in ifs upper position.
The platen is moved downwardly by shifting con-

trol valves 10 and 10’ outwardly, thereby exhaust-
ing fluid from the drawback cylinder to permit
A large volume of
low pressure fluid is supplied from filling tank.
19, past check valves 21 and 21’ and through pipes

downward platen movement.

22 and 22’ to the main cylinders 3 and 4 during
initial downward platen movement. Simultane-
ously therewith fluid is supplied from pumps 7T
and 8 through pipes {2, 12’, {5 and {5’ so that
when platen movement requires higher pressure,

then the pump pressure will automatically build

up and continue movement of the platen, the fill-

ing tank check valves 21 and 21’ automatically’

closing. The pumps will, therefore, supply uni-
form quantities of fluid to each main cylinder 3
and 4 and compel uniform movement thereof
regardless of pressure fluctuations that may si-
multaneously exist in said cylinders. To reverse
the platen, valves 10 and 10’ are shifted inwardly

. to supply pump pressure through pipes 17 and 16
to the pull-back cylinder 5 and at the same time

3D

supply fluid to cylinders 23 and 23’ to open check

valves 21 and 21’ and thus permit fluid from the
main ram cylinders 3 and 4 to be freely returned
to the sump through pipes 22, 22/, 20q and 20. If

- the pressure intensifying means are desired to

40

‘be used, then spring 86’ .is adjusted to suitably
open at a predetermined pump pressure trans- .

mitted through pipes 39 and 30’ and thereby si-
multaneously and uniformly operate the intensi-

~flers. Any usual threaded stem 36a screwed into

4d

times,

- From the disclosure herein it is seen that I
have provided an improved combination of a

60

55

6O

the valve housing as shown may be employed to

.adjust the spring of valve 36 or other valves shown

at various points of the. system, and hence it is
possible to render the intensifier means inopera-
tive merely by holding valves 36 closed at all

press and operating means therefor whereby uni-

form platen movement is positively hydraulically

effected in an efficient and simple manner, there-
by permiting the press’ structure and operating

system to' be manufactured and operated -in an

economical manner without the necessity of pro-
viding a physical structure of abnormal size or
strength such as might be required with prior
arrangements. | -

. It will of course be undérstood that various
changes in details of construction and arrange-

ment of parts may be made by those skilled in the
art without departing from the

I claim: o

1. A hydraulic ‘press comprising, in combina-
tion, a platen, a plurality of cylinders and rams
simultaneously operative to move said ‘platen, a

Plurality of commonly operated positive displace-
ment hydraulic pumps one for each of sajid cyl-

inders, said pumps being of such volumetric dis-
placement and the cylinders respectively con-

nected thereto being of such diameter that uni-

~ form operation of said pumps insures uniform
" movement of said platen, a plurality of control

———

tion, a platen, a plurality of cylinders and rams

- simultaneously operative to move the platen,

spirit of the in-
vention as seft forth in the appended claims.

3

valves one between each pump and its cylinder.,
and means for simultaneously operating said
valves to insure simultaneous communication be-

- tween each pump and its respective cylinder.

2. A hydraulic press comprising, in combina- E
tion, a platen, a plurality of cylinders and rams
simultaneously operative to move said platen, a
plurality of positive displacement pumps one for
each of said cylinders, and rotary means for
commonly mechanically driving said pumps at
the same speed, said pumps being of such vol-
umetric displacement and the cylinders ‘respec-
fively connected thereto being of such diameter
that uniform movement of said platen occurs re-
gardless of varying degrees of resistance, to the
movement of sald platen, that may exist simul-
taneously at different points thereon. 2

‘3. A hydraulic press comprising, in combina-
tion, a platen, a plurality of main cylinders and
rams simultaneously operative to move the platen, 99
a plurality of commonly actuated positive dis-
blacement pumps respectively having substan-
tially uniform volumetric displacements under
varying pressures; said cylinders being connect-
ible with said pumps and of such diameters that o8
substantial uniform movement of said platen’
occurs, a pullback cylinder and ram, a plurality
of simultaneously operative valves for simultane-
Ously establishing communication between said

pumps and their respective main cylinders or 3p
for releasing fluid therefrom, and valve mecha- .

nism controiled by said plurality of valves there-
by to establish communication between said pump
and said pullback cylinder.

4. A hydraulic press comprising, in combinsa-

10

15

simultaneously operative to move the platen,
means for supplying low pressure liquid to said
cylinders during initial movement of said rams,
pumping means for additionally supplying liquid
to said cylinders at a uniform rate independently
of pressure fluctuations in the respective cyl-
inders, a plurality of control valves one between
each of said cylinders and said pumping means,
and means for simultaneously operating said
valves to insure simultaneous communication
between said pumping means and said cylinders,

5. A hydraulic press comprising, in combing-
tion, a platen, a plurality of cylinders and rams

45

. | 50
means for independently supplying low pressure

iquid to said cylinders during initial moevement
of said rams, pumping means for supplying high
pressure liquid to said cylinders at a uniform rate
independently of pressure fluctuations in their 55
respeclive cylinders, a plurality of control valves
one between each of said .cylinders and said
pumping means, means for simultanecously oper- -
ating said valves to insure simultaneous com-
munication between said pumping means and
said cylindgi's, ana means for discontinuing said
low pressure supply of liquid automatically when
the rate of movement of the rams is such that the
high pressure fiuid can maintain said movement,
6. A hydraulic press comprising, in combina-
tion, a platen, a plurality of main cylinders and
rams simultaneously operative to move the platen,
means for supplying low pressure liquid to said
cylinders during initlsl movement of said rams,
pumping means for subplying high pressure lig-
uid to said cylinders at a uniform rate independ-
ently of pressure fluctuations in vheir respective
cylinders, a plurality of control valves one be-
tween each of said cylinders and said pumping
means, means for simultaneously operating said 5

60
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18

20

valves to insure simultaneous communication be-
tween said pumping means and sald cylinders,
means for discontinuing said low pressure supply
of liquid automatically when the rate of move-
ment of the rams is such that the high pressure
liquid can maintain said movement, a pullback
cylinder and ram, and.means ior releasing the
high pressure liquid in said main cylinders and
for supplying fluid from said pumping means 0

said pullback cylinder to reverse the movement

of sala platen.
7. A hydraulic press comprising, in combping-
tion, a platen, a plurality of cylinders and rains

simultaneously operative to move the platen,
means for supplying low pressure liguid to said
cylinders during initial movement of sald rams,
pumping means for supplying high pressure lig-
uid to said cylinders at a uniform rate independ-
ently of pressure fluctuations in their respective
cylinders, a plurality of control valves one€ be-
tween each of said cylinders and said pumping
means, means for simultaneously operaiing saic

valves to insure simultaneous communication be-

tween said pumping means and said cylinders,
means for discontinuing said low pressure supply
of liguid automatically when the rate of move-
ment of the rams is such that the high pressure
liquid can maintain said movement, means for
reversing the movement of said platen, and means
for discharging e large volume of fluid from sald
cylinders at a relatively low pressure during said
reversing movement. |

8. A hydraulic press comprising, in combing-

& | , 3,148,648

tion. 2 platen, 2 pmm,ﬁty of cylinders and rams
simultanecously operative to move saic platen, &

filling tenk, means for comumonly supplying said

cylinders with low pressure lguid from said fling
tank during initial movement of said rams, & pit-

rality of pumps having uniform rates of dispiace-

ment for separately supplying high pressurc Op-
erating liquid individually to said cylinders, &
pluraglity of control valves one between each
pump and its cylinder, mesns for simulianeously
operating said valves to insure simulianecus coll-
munication between each pump and its respective
cylinder, and mealls operated by said pump pres-

sure for discontinuing sald 10w pressure Hguid
supply sutomatically when the high pressure Sup-
ply is inifiated. ,

¢, The combination set forth in claim 1 fur-
tmer characterized by the provision of pressure
intensifier means operative to discharge lquid
ot o uniform rate when uniformly actuated, means
for uniformly actuating seid intensifier means by
o constant rate of supply of lquid from said
pumps, and means for supplying liquid to the
press cylinders from said intensifier means.

10. The combination set forth in claim 1. iur-
ther characterized by the provision of pressure
intensifying means operated by said pumps for
uniformly supplying liquid to said cylinders froma

said intensified means, and means for automsat-
ically rendering said intensifier means operative ¢
 only after the pressure of the pumps reaches &

predetermined velue.
RICHARD W, DINZL.
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