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4 Claims.

This invention relates to presses and in par-
ticular to presses having a long and narrow
platen.

Tt is an object of the invention to provide a hy-
draulic press having & long and narrow platen
in which any substantial tiiting movement of
the platen is automsatically prevented. = -

1t is & further object of the invention to pro-
vide & hydraulic press with a relatively long and
narrow platen in which hydraulic means are
provided for synchronizing the movement of the
ends of the platen.

A still further object of the invention consists
in the provision of a hydraulic press in which a
single ram is connected with the central portion

. of & relatively long and narrow platen, while hy-

draulic balancing means are connected with the
platen ends for preventing any substantial
movement of the platen in the direction of the
longitudinal axis thereof.

Stil] another object of the invention conslsts
in the provision of a hydraulic press in which a
long and wide platen is reciprocable by & ram
arranged centrally thereof, while the platen ends
have associated therewith hydraulic means for
preventing any substantial tiliing movement in
the longitudinal direction of the platen and
transverse thereto.,

A still further object of the invention consists
in the provision of a hydraulic press in which a
long and wide platen is reciprocable by a ram
having connected therewith, at each corner
thereof, hydraulic balancing means for prevent-
ing tilting movement of the platen in any direc-
tlon irrespective of the location of the load rela-
tive to the ram, :

These and other objects and advantages of the
invention will appear more clearly from the fol-
lowing specification in connection with the ac-
companying drawings, in which:

Figure 1 is a diagrammatic illustration of a
préss according to the invention. :

Figure 2 illustrates a pressing platen having
centrally connected therewith the pressing ram,
while being connected at the lower surface there-
of with two balancing cylinder-piston-assemblies.

Figure 3 is a view similar to Figure 2, how-
ever, with the provision of one balancing cylin-
der-piston-assembly at each corner of the platen.

Figure 4 Is a diagrammatic lllustration of the
distribution of the forces acting upon the platen.

PFigure 5 illustrates, by means of a graph, the
variation of the forces acting upon the platen in
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ing means.

General arrangement

In general, the press, according to the present
invention, comprises a long and relatively nar-
row platen having attached thereto and arranged
centrally thereof a press ram, while the ends of
the platen are connected with hydraulic balanc-
The hydraulic balancing means
preferably consists of a plurality of cylinder-pis-
ton-assemblies which are hydraulically intercon- -
nected in such & manner that when one end of
the platen tends to run ahead of the other platen
end, the fluld pressure in the cylinder-piston-as-
sembly adjacent the first mentioned platen end
is conveyed to the cylinder-piston-assembly ad-
jacent the other platen end so as to retard the
latter, thereby re-establishing uniform move-

ment of the platen ends. -

Structural arrangement

The press illustrated in Figure 1 comprises a
main cylinder !, having reciprocably mounted
therein a double-acting pressing piston 2, which
is connected by means of the ram 3 and screws
4 with the central portion of the pressing platen
§. Connected with the main cylinder | and sup-

~ ported thereby is a fluid reservoir or surge tank
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§ filled with fluid 1. The fluid 1 is held under
pressure by means of a compressor 8 operatively
connected with a motor 9 by means of a belt 10
and adapted to supply compressed air through
the pipe (! into the surge tank 6. The surge
tank § comprises a main cylinder relief and
pump by-pass valve 12 which is connected by
means of a conduit {3 with the upper portion of
the cylinder f, while another conduit 14 leads
from said main cylinder relief and pump by-pass
valve 12 to a surge valve, generally designated 45,
arranged in the upper portion of the cylinder 1| .
and adapted selectively to allow fluid to pass
from the surge tank § through the openings 18
into the upper portion of the cylinder { and vice
verssa. )

The main cylinder relief and pump by-pass
valve 12 and the surge valve 5 do not form a
part of the present invention and merely serve
to prefill the upper portion of the main cylinder
{ when the piston 2 moves downwardly by grav-
ity during the first portion of its working stroke
and to facilitate initiation of the retraction
stroke at the end of the working stroke of pis-
ton 2. For a more detailed description of the

- surge valve §5 and the main cylinder relief and

correspondence with the location of the work

piece relative to the platen,

pump by-pass valve {2, reference may be had to

55 U. S. Patent No. 2,193,248 to Ernst, issued March
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12, 1940, and the Ernst patent application, Serial
No. 286,063, filed July 24, 1939,

Connected with the surge tank 6 is, further-
more, a conduit (7 leading to a tonnage control
valve {8 which, in its turn, is adapted to effect
communication between the conduit {7 and a con-
duit 19, leading fo the upper portion of the
cylinder 1. The tonnage control valve (8 is ar-
ranged in an electric circuit which comprises a

" - solenoid 20 associated with the -servomotor 2|

of a reversible variable delivery pump 22. The
arrangement of the solenoid 28 is such. that
when the solenoid is energized its armature 23
acts through the intervention of a linkage, gener-
ally designated 24, upon the control member
(not shown) of the variable delivery pump 22
in such g manner as to move the pump in posi-
tion for full stroke forward delivery. In this
instance pressure fluid is supplied by the pump
‘22 through the conduit 25 into the upper por-
tion of the main cylinder f. When the solenoid
20 is de-energized a spring 26, connected to the
cylinder 1, urges the linkage 24 into the opposite
direction, thereby moving the flow control mem-
ber of the variable delivery pump 22 into full
stroke reverse position. In this instance pressure
fluid is delivered from the pump 22 through the
conduit 27 into the lower portion of the main
cylinder {.

The tonnage control valve 18 wh1ch as previ-
ously mentioned, is arranged in the same circuit
as the solenoid 28, is adapted tc be actuated by a
predetermined pressure acting upon the upper
surface of the piston 2 so that, at the attain-
ment of said predetermined pressure, the tonnage
control valve {8 breaks the said circuit. The
tennage control valve 18 in itself does not form &
part-of the present invention and for a more de-
tailed description thereof, reference may be had
to U. 8. Patent No. 2,224,957 to Ernst.

Branching off from the conduit 27 is a2 conduit
28 leading to the fluid tank § and comprising a
check valve 29 arranged in the tank 6. The pur-
pose of the check valve 29, in connection with

“the conduit 28, consists in supplying additional
fluid to the suction side of the pump 22 during
the first portion of the downward movement of
the piston 2.

Further communicating with the tank 8 is a
conduit 230 which comprises a check valve 3i
and leads to the upper portionn of a balancing
cylinder, generally designated 32. The balancing
cylinder 32 comprises & cylinder bore 33 having
teciprocably mounted therein a double-acting pis-
ton 34.. The double-acting piston 34 carries a
piston rod 35 passing with its lower end through
the bottom of the cylinder 32, while the upper
end of the piston rod 35 passes through the top
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portion of the cylinder 32 and is connected by -

any convenient means, for instance, screws &6,
with one end of the pressing platen & The other
platen end is similarly connected by means of a
screw 37 with the piston rod 38 of a double-act-
ing piston 38 reciprocably mounted in a second
balancing cylinder, generally designated 48. The
upper portion of the cylinder bore 33, pertaining
to the cylinder 32, is connected by means of a
conduit 4f with the lower portion of the cylinder
bore 42 pertaining to the balancing cylinder 48.
In a similar manner the upper portion of the
cylinder bore 42 pertaining to the balancing cylin-
der 40 is connected by means of a conduit 43
with the lower portion of the cylinder bore 33
pertaining to the balancing cylinder 32. The
upper portion of the cylmder bore 42 is, further-
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more, connected by means of a conduit 44, com-
prising a check valve 45, with the fluid tank 6.
The arrangement of the conduits 30 and 44, in
connection with the check valves 31 and 45, has
the purpose of. maintaining the balanzing cylin-
ders 82 and 40 filled with fluid. It is, of course,
understood that the necessary provisions are made
to prevent leakage from the cylinders 32, 40,
ailgng the piston rods 35 and 38 toward the out-
side.

While, according to the embodiment of Figures
1 and 2, only two balancing cylinders are pro-
vided adjacent each end, it is often advantageous,
particularly when long and wide pressing platens
are employed, to provide one balancing cylinder
at each corner of the platen. Such an arrange-
ment is illustrated in Figure 3 from which it will
be noted that only the diametrically arranged cyl-
inders are connected with each other. In cther
words, the cylinder 46 at the. rear lefthand cor-
ner of the platen 47 is connected by conduits 48
and 49 with the front right-hand cylinder 50.
The arrangement of the conduits 48 and 49, with
respect to the pistons in the cylinders 46 and 58,
fully corresponds to the arrangement of the.con-
duits 41 and 43, with respect to the pistons 34
and 39 of the cylinders 32 and 40. Similarly,

.the left-hand front cylinder 5{ is connected by

conduits 52 and 53 with the right-hand rear
cylinder 94. Also in this instance the arrange-
ment of the conduits 52 and 53, with respect to
the pistons in the cylinders 51 and 58, fully cor-
responds to the arrangement of the conduits 41
and 43 with respect to the p1stons 34 and 39 in
the cylinders 32 and 49.

Operation

Assuming that all parts of the press occupy
the position illustrated in Figure 1 which corre-
sponds to the position at the end of the retrac-
tion stroke of pistion 2, and that it is now desired
to start a working cycle, the operator starts the
motor 9 for driving the compressor 8 in any con-
venient manner, which supplies compressed air
to the tank 6, thereby putting the ‘fluid in the
tank 6 under pressure. As a result thereof, pres-
sure fluid will pass through the conduits 30 and
44 into the upper portion of the cylinders 32 and
40 respectively in case the upper portion of said
cylinders should not be sufficiently filled with
fluid.  Similarly, the pump 22 is started. There- -
upon the circuit comprising the solenoid 20 and
tonnage control valve i8 is closed with the re- .
sult that the armature- 23, pertaining to the
solenoid 20, is actuated so as to shift the fiow
control member of the variable delivery pump 22
into full stroke forward position. While the
piston 2 is now-moving downwardly by gravity,

" fluid is passed by the pump 22 through the con-

duit 25 into the upper portion of the cylinder |
where it Is supplemented by fluid from the tank
6 which passes through the openings 16 of the
surge valve 15. As soon as the platen 5 engages
the work piece, pressure builds up in the upper
portion of the cylinder {, which causes closure
of the surge valve {5 and acts through the con-
duit 19 on the tonnage control valve (8,

Assuming now that the work piece W has been
placed, as shown in Figure 4, between the axis
passing through the. piston rod 35 and the axis
of the ram 3, it is obvious that there will be
great resistance at one end of the platen, namely,
the platen end adjacent the cylinder 32, while
little resistance will prevail at the other platen
end adjacent the cylinder 40. Consequently, the
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platen end adjacent the cylinder 46 will tend to
advance more rapidly than the platen end adja-
cent the cylinder 82. This is, however, prevented

by the fact that the platen end adjacent the

cylinder 40 can advance only when fluid below
the piston §8 is adapted to escape into the upper
portion of the cylinder bore 33 above the piston
34 pertaining to the balancing cylinder 82. In
other words, if the piston 8¢ is stopped for a
fraction of a second due to the resistance exerted
by the work piece, the pressure built up in the
cylinder bore 82 below the piston 39, due to the
advancing tendency of the piston.39, is conveyed
to and held in the upper portion of the cylinder
bore 83, thereby braking or retarding the move-
ment of the piston 88 and establishing synchro-
nous movement of the platen ends. As soon as the
piston 2 has reached the end of its working stroke,
the pressure acting upon the piston 2 has in-
creased to such an extent that it opens the ton-
nage control valve I8, thereby breaking the cir-
cuit comprising the solenoid 20 and establishing
communication between the conduits 18 and (7.
The breaking of the said circuit results in a de-
energization of the solenoid 28 so that the spring
26, acting upon the linkage 24, shifts the flow
control member of the variable delivery pump 22
to full stroke retraction position. Consequently,
the conduit 27 is now connected with the pres-

sure side of the pumip 22, whereas the conduit

25 is now connected with the suction side of the
pump 22. The main cylinder relief and pump
by-pass valve {2 now comes into action and re-
lieves, in cooperation with the surge valve 15,
the pressure in the upper portion of the cylinder
{. Pressure fluid delivered by the pump 22

(>3
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through the conduit 27 acts upon the retraction -

side of the piston 2, thereby lifting-the latter to-
gether with the platen 5. Upward movement of
the platen § causes upward movement of the pis-
tons 34 and 39 so that fluid expelled by the piston

34 will flow through the conduit i and fill the’

space below the piston 38 during the advance-
ment of the latter, while the fluid expelled by
the piston 8% through the conduit 43 will fill the
space below the piston 34 during the upward
movement of the latter.
no fluid expelled by the pistons 34 and 39 during
the upward movement thereof can escape through
the conduits 38 and 44 respectively into the tank
6, since this escape is closed off by the then closed
check valves 31 and 45. Inasmuch as no material
pressure acts upon the platen § during its upward
movement, no tilting movement of the platen §
will occur.

As soon as the pressure acting upon the piston
2 during its downward stroke has been released,
the contacts of the tonnage control valve {§ will
again close, while the circuit comprising the
tonnage control valve and the solenoid 2@ re-
mains open. When the piston 2 has reached the
end of its retraction stroke, the flow control
member of the variable delivery pump 22 is actu-
ated by any convenient means so as to move
either to neutral position, in which case the press
would come to a standstill, or, if full automeatic
operation is desired, the flow control member of
the variable delivery pump 22 will be shifted to
full stroke forward position so as to start a new
cycle.

As will be seen from the foregoing description,
the operation of the press and of the balancing
~ cylinders in particular, will be the same whether
the platen is associated with two balancing cyl-

40

It will be noted that .
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inders 32, 46, or with four balancing cylinders 75

3
46, 50, 51 and 64. The only difference would
be that the arrangement illustrated in Figure 2
would take care of & tilting movement along the
longitudinal axis of the platen & only, whereas
the arrangement of Figure 3 would take care of
a tilting movement of the platen 41 in whatever
direction it may occur. As previously stated, in
the last mentioned srrangement, always two bal-
ancing cylinders work together, namely, those

- diametrically arranged with respect to each

other, while no hydraulic communication exists
between those cylinders which are not diametri-
cally arranged relative to each other,

To more clearly illustrate the forces exerted
upon the platen Ly the balancing cylinders on
one hand and the ram & on the other hand, ref-
erence may be had to Figures 4 and 5 of the
drawings. In these flgures F is the force exerted
by the ram 3 upon the platen B, while f1, /2, are
the forces exerted by the balancing pistons 34
and 39 respectively. Since the balancing cyl-
inders. 82 and 40 are of the same construction
and diameter and are interconnected by the con-
duits 43 and 41, /2 will equal f2. Supposing that
F is 100 tons and that the work piece W is placed
six feet from the axis of the left-hand balancing
cylinder and fourteen feet from the axis of the-
right-hand balancing cylinder, while the dis-

tance of the axis of the work piece W and the

axis of the ram is four feet; it will be obvious
that the inter-relationship of the acting forces
can be expressed by the following equation: -

fIX6412X 14=Fx4

F=100 tons
: fi=fi=f
f(6414)=100% 4
I=f==20

Using the same forces as illustrated in Figure
4, but shifting the work piece W so that its dis-
tance from the axis of the left-hand balancing -
cylinder is eight feet and from the axis of the
right-hand balancing cylinder is twelve feet,
while the distance between the axis of the work -

. piece W and the axis of the ram 3 is two feet,

the acting forces can be expressed by the follow-
ing equation: :

f1X8+4f1X12=F X2
C T H(8412)=100X2
f=f=f=10

Marking the values of f! and /2 of the above two.
equations in the graph of PFigure 5, it will be
seen that all values of ! and similarly of /2, lie on
two straight.lines intersecting each other in the
center of the platen.  In other words, the bal-
ancing forces increase in accordance with the
increasing distance between the axis of the ram
3 and the axis of the work piece W. The force
F remains the same irrespective of the location
of the work plece. '

Although the invention has been illustrated in
connection with a press in which the balancing
cylinders are located below the pressing platen,
it will be obvious that the balancing cylinders
may also be arranged above the pressing platen
without affecting the scope of the invention.

It will be understcod that we desire to com-
prehend within our invention such modifica-
tions as come within the scope of the claims
and the invention, :

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

1. In a hydraulic press, a pressing platen, hy-
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draulic motor means operatively connected with
the center portion of said platen: for reciprocat-
ing the latter, a fluid source adapted to supply
pressure fluid to said motor means for actuating
the same, a plurality of hydraulically operable
cylinder-piston-assemblies for preventing tilting
movement of said-platen, each of said balancing
cylinder-piston-assemblies having a double act-
ing piston with equal piston areas and being as-
~ sociated with one corner of said platen, and con-
duit means interconnecting opposed piston areas
respectively pertaining to diametrically arranged
balancing cylinder-plston-assemblies
. 2. In a hydraulic press, a main cylinder-pis-
ton-assembly, pumping means adapted to sup-
ply pressure fluid to said main cylinder-piston-
assembly for actuating the same, a pressing
platen, said main cylinder-piston-assembly be-
ing arranged centrally of and operatively con-
nected with said pressing platen for reciprocat-
ing said platen, a fluid tank containing fluid, a
plurality of balancing cylinder-piston-assem-
blies, each having a double-acting piston with
- equal piston areas and being adapted to be oper-
ated hydraulically, conduit means adapted to
effect communication between said tank and
each cylinder of said balancing cylinder-piston-
assemblies, fluid pressure means for exerting a
predetermined minimum pressure on the fluid
. in said cylinders, said minimum pressure being
independent of the pressure created by said
pumping means, and further conduit means in-
terconnecting opposite sides of separate balanc-
ing pistons for securing synchronous movement
of the ends of said platen.

3. In a hydraulic press, a pressing platen, hy-
draulic motor means associated centrally of said
platen and operatively connected therewith for
reciprocating the platen, pumping means for

10
s
2-0
25
30

35

2,283,447

supplying pressure fluid to said hydraulic motor
means for actuating the same, a plurality of bal-
ancing cylinders associated with said platen and
having reciprocably mounted therein a double

- acting balancing piston with equal opposed pis-

ton areas, additional fluid pressure creating
means independent of said pumping means for
maintaining a predetermined minimum pressure
in sald balancing cylinders, means -adapted to
effect’ communication between said additional
fluid pressure creating means and said balancing
cylinder means in a direction from said addi-

tional fluid pressure creating means to said bal-.

ancing cylinders, but not vice versa, and means
adapted to convey fluid pressure created on one
side of one balancing piston to the opposite side

of another balancing piston for preventing tllt-

ing movenient of said platen.

4. In a hydraulic press, a pressing platen, hy-
draulic motor means arranged centrally of said
platen and adapted to reciprocate the same, first
fluid pressure creating means for supplying pres-
sure fluid to said hydraulic motor means, hy-
draulically operable balancing cylinder-piston-

.assemblies mounted on the opposite sides of said
platen adjacent the ends thereof, fluid storage

means, second fluld pressure creating means in-

dependent of said first fluld pressure creating

means for causing said fluid storage means to
supply pressure fluid to and for maintaining said
balancing cylmder-piston-assemblies filled with
fluid, each of said balancing cylinder-piston-as-
semblies comprising & single cylinder with a dou-

\

ble-acting piston of equal opposed piston areas,

and means hydraulically interconnecting oppo-
site sides of separate balancing pistons for pre-

‘venting tilting movement of said platen.

HOWARD F. MacMILLIN.
PAUL C, POCOCK.



