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14 Claims.

My invention relates to hydraulic presses and
_ has for an object to provide a hydraulic press
capable of exerting an extremely high pressure.

Another object of the invention resides in pro-
viding a hydraulic press utilizing a single rotary
pump for procuring the liquid under pressure
employed to operate the press.

An object of the invention resides in providing
a hydraulic press having a press cylinder and a
piston therein for procuring relative movement
between the press platen and bed and in pro-
viding means for exerting different degrees of
pressure in said press cylinder to procure rapid
initial travel and slower final travel with greater
pressure.

Another object of the invention resides in pro-
viding a pump cylinder adapted to communicate
with said press cylinder and having a pump pis-

ton therein and in further providing a high

pressure cylinder having a high pressure piston
therein connected with the pump piston and op-
erated thereby. N

A feature of the invention resides in providing
8 reservuir having a gas and g liquid therein
under pressure communicating with the pump
cylinder on one side ©of said pump piston for
causing return movement of the high pressure
‘piston.

An object of the invention resides in maintain-

“ing said reserveir in .communication with the
pump cylinder at all times.

Another object of the invention resides in pro-
viding a passageway between said portion of the
pump cylinder to which the reservoir is con-
nected and the press cylinder whereby the liquid
under pressure in said reservoir causes relative

- ‘movement between platen and bed toward each

- other.

An object of the invention resides in providing
valve means in said passageway and in providing
means controlled by movement of the pump
cylinder for actuating said valve means.

Another object of the invention resides in pro-
viding means for connecting the motor-driven
pump with the pump cylinder on the other side
of the pump piston for procuring movement of
said pump piston to cause the high pressure
piston to .compress the liquid in the press
- cylinder.

An object of the invention resides in providing
means operated by the motor-driven pump for
moving said press piston in said press cylinder
" to procure relative movement between the platen
and bed away from each other.

‘A feature of the invention resides in arranging

10

the passageway between the press cylinder and
the pump cylinder through the high pressure
piston and in providing a valve at the end of
the high pressure piston for closing s'ald pas-
sageway.

A feature of the invention resides in providing
a plunger fixed relative to the pump cylinder .

“and passing through the pump piston, said

plunger operating to engage the valve and open
the same upon the pump piston reaching one of
its extreme positions.

Other objects of the invention reside in the

. novel combination and arrangement of parts and

in the details of construction hereinafter illus-
trated and/or described.

In the drawings: ,

Fig. 1 is’an elevational sectional view of a

. hydraulic press illustrating an embodiment of
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my invention.

Fig. 2 is a plan view of the invention

Fig. 3 is a fragmentary plan sectional view
taken on line 3—3 of Fig. 1.

Fig. 4 is a diagrammatic view of the invention
showing the parts arranged in certain positions.

Fig. 5 is a view similar to Fig. 4, showing the
parts in altered positions.

Fig. 6 is a view similar to Figs. 4 and 5 show-
ing the parts in still different positions.

My invention comprises a frame work A on
which is supported a hydraulic press B embody-~
ing the principal features of the invention, a
tank C and an electric motor D driving a pump E.
These various parts will now be described in de-
tail.

. The tank C is constructed of heavy sheet ma-
terial having side walls 10 and i1, end walls {2
and {3, a top {4 and a bottom 15. These var-
jous parts are secured together by welding at
the corners to provide a rigid and substantial
construction. At one end of the tank is prove
vided a filler cap 18 which is disposed near the
corner between the walls {f and 12. Near the
wall 11 is arraaged an outlet pipe 17 which ex-
tends down into the tank and which is provided
with a strainer (not shown) by means of which
the liquid used in the system is cleared of im-
purities before entering the press proper. At
the corner between the walls 10 and {2 is pro-
vided a return pipe {8 by means of which the
oil discharged from the press is returned to the

tank C.

65

The tank C forms part of the framework A of
the invention, being constructed of substantial
rigid material to serve the desired purpose. The
framework ‘A further consists of three horizon-




2
tally extending channel-shaped frame members
21, 22 and 23 which are welded together at the
corners. The ends of the frame members 21

and 22 are welded to the wall 10 of the tank C.
A fourth horizontally extending frame member

24 is also welded to the wall 10 of tank C and

lies parallel with the frame member 22. The
framework A is supported on four legs 25 which
are welded to the frame members 21, 22 and 23
and to the bottom 5 of the tank C at the outer-
most corners thereof. .

The hydraulic press proper consists of a plani-
form base 26, best shown in Fig. 3, which rests
upon the uppermost flanges of the frame mem-
bers 22 and 24 and which is secured thereto by
means of bolts 271. The base 26 is provided with
four vertically extending guides 20 in which are
slidably mounted four posts 28, the posts 28 ex-
tending throughout the length of the machine.
These posts are attached at their lower ends to
a cross head 28 and at their upper ends to the
platen 31 of the press. This is accomplished by
reducing the ends of the post 28, as indicated at
32 to form shoulders 33 which butt against said
cross head and platen, said ends being threaded

as des'gnated at 34 to receive nuts 35 which-

clamp the parts and hold the said cross head
and platen against the shoulders 33.. This as-
sembled structure forms the ram of the press
which is indicated by the reference numeral 20.

Mounted on the base 26 is a cylinder 36 which
is constructed with a bore 37 at one end of a
certain diameter and with a bore 38 at its other
end of a somewhat reduced diameter. Said cyl-
inder is received within a recess 39 in the base
26. A cylinder head 41 rests upon the upper
end of the cylinder 37 and is construcfed with a
groove 42 in which the upper edge of the wall of
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the said cylinder is received. This cylinder head -

also forms the base for another cylinder 43
which superimposes the cylinder 31 and is con-
centrically arranged relative thereto. The cyl-

40

inder 43 is received within a groove 44 formed -

in the upper surface of the cylinder head 4l.
The upper end of the cylinder 43 is closed by
means of the bed of the press which is indicated
by the reference numeral 45. Extending between
the bed 45 and the base 26 are a number of tie
rods 47 which tie the entire structure together
and maintain the cylinders and the parts con-
nected therewith in proper relation. These rods
are threaded at their upper ends to screw into
the bed 45 and are threaded at their lower ends
to receive nuts 5f which draw the parts securely
together.
inder for procuring relative movement between
the bed 45 and platen 31, while the cylinder 43
constitutes a pump cylinder for increasing the
pressure within the cylinder 37 in a manner to
be presently described in detail.

The bed 45 of the press is provided with four
guides 46 similar to the guides 27 which receive
the posts 28. These guides together with the
guides 20 support the ram 20’ of the press for
movement. Both the bed 45 and the platen 31
are formed with tapped holes 8 into which suit-
able bolts may be screwed to attach the die mem-
bers to the same. .

Slidably mounted within the cylinder 36 is a
piston 52 provided with cup leathers 53 which
form in conjunction with the bore 37 of cylinder
36. a fluid-tight connection. This piston is con-
structed with a stem 54 which screws into a
stout piston rod 55 which fits closely within the
bore 38 of cylinder 36. A tight joint is affected

The cylinder 37 forms the press cyl- -
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between the cylinder 36 and the piston rod 55
by means of a stuffing box 56. The piston rod
55 is provided with a stem 571 which passes
through the cross head 29 and which receives a
nut 58 by means of which the said piston rod
is securely attached to the cross head 28. By
means of this construction, a chamber 64 within
the cylinder 36 is provided which is disposed
upon the upper side of the piston 52. When fiuid
under pressure is directed into this chamber, the
piston 52 travels downwardly, procuring relative
movement between the platen 31 and the bed 45
toward one another. At the same time a cham-
ber 62 is formed on the under side of the piston
52 and encircling the piston rod 55, which cham-
ber is of considerably smaller dimensions than
the chamber 61.  'When fluid under pressure is
directed into this chamber, the piston 52 rises
and relative movement between the platen 31
and the bed 45 is had in a direction away from
one another. For the sake of convenience, I have
referred to the chamber 61 as the power cham-
ber of the press cylinder and the chamber 62
of said cylinder as the return chamber of the
cylinder.

Within the cylinder 43 is slidably mounted a
pump piston 63. This piston is constructed with
cup leathers 64 by means of which a tight joint
is had between the piston and the bore of said
cylinder. Attached to the piston 63 is a high
pressure piston 65 which passes through the cyl-
inder head 41. A stuffing-box 66 mounted on the
cylinder head 41 and encircling the piston 65
forms a fluid-tight connection between said pis-
ton and the cylinder head 41. -The bore of said
stuffing-box through which the piston 65 oper-
ates, constitutes a high pressure cylinder which I
have indicated by the reference numeral 67 and -
in which the said piston 65 operates. The pis- -
ton 63 divides the interior of the cylinder 43 into
a chamber 14 which is disposed above said pis-
ton and which I have termed the power chamber
of the said cylinder. ' In addition, the said piston
forms an annular chamber 15 within the cylin-
der 43 encircling the piston 65 and disposed be-
low the piston 65. This chamber I have termed
the return chamber of the pump cylinder.

In the bottom of the piston 65 is provided a
poppet valve 68 which is slidably mounted in a
guide 69 formed in the piston 65. This piston
has a valve opening Tt adapted to be closed by
the valve 68 which communicates with a pas-
sageway 12 in said piston, said passageway ex-
tending longitudinally of the piston. In prox-
imity to the piston 63, cross passageways 13 are
provided, which bring the passageway 72 into
communication with the chamber 15 on the un-
der side of the piston 63. The valve 68 is urged
into closing position by means of a spring 16
which encircles the stem of the said valve and-
is seated against a collar 17 attached to the end
of the same. The valve 68 is adapted to be un-
seated by means of a plunger 18 which is serewed
into the bed 45 upon the under side thereof.
This plunger extends through the piston 63 and
into the passageway 72. A stuffing-box 79, at-
tached to the piston 63, forms a fluid-tight con-
nection between the said piston and plunger.
When the piston 83 reaches its uppermost posi~
tion, the end of the plunger 18 engages the valve’
stem 10 of the valve 68 and unseats the said

" valve, bringing the chamber 6/ into communi-

cation with the chamber 75.
For the purpose of illustrating the applica-
tion of my invention, a mold 81 is shown in Fig. 1.




This mold consists of & die block 82, having &
cavity 83 in it in which is formed a cup-shaped
member 84, A similar die-block 8% Is formed

with complemental projection 86 which, when in-:

serted into the cavity 83, forms the molded prod-
uct. The die block 82 rests upon a heater 81
.which, in turn, rests upon parallel bars 88, un-
derlying the upper surface of the bed 45. The
die block 82 has bolts 89 extending through the
same, which are screwed into the tapped holes
8{ therein.
tached to the platen 3l. When the mold cavity
is filled with plastic material and the platen and
bed moved toward each other, the material in
the mold cavity is compressed and heated to
form the ultimate product.
. A pipe 92, screwed into the bed 46 is connected
with a passageway 93, which communicates with
the chamber 74 of cylinder 43. A pipe 90, thread-
ed into the cylinder head 41 is connected to a
passageway 94 which communicates with the
chamber 15 of cylinder 43. A pipe 95 threaded
- into the cylinder 36 at the locality of the bore
38 communicates with the chamber 62 of cylin-
der 36 through a passageway 96. The pipe 80
is connected to a reservoir 97 by means of an-
other pipe 102 which pipe extends down into
the said reservoir in close proximity to the bot-
tom thereof. The reservoir 97 is mounted on
the framework A. Issuing from the side of the
reservoir are lugs 98 which are bolted to the
flanges of the frame member 2( by means of
bolts 89. A sight glass 101 is secured to the res-
ervoir 91. It will be noted that the chamber
75 is at all times in communication with the
reservoir 91. The servoir 97 is filled partly with
oil or whatever liquid is to be used in the oper-
ation of the press. This oil is maintained under
pressure by directipg compressed air into the
said reservoir at the upper end thereof through
a pipe 103 which is connected to the said res-
ervoir and to a source of compressed air. A
valve 104 in said pipe shuts off| the air when
the pressure in the reservoir 87 i sufficient,
The motor D and the pump E may be of stand-
ard construction. The motor D is provided with
a base 105 which is attached to the top 14 of

The die block 85 is similarly at-
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" wardly through the device and has attached to
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it an operating lever {283 by means of which
the piston assembly {10 may be. reciprocated
within the bore 111. Formed in the valve 116
are ports -124, 125, 126, 121, i28 and 129. The
pipe 1i5 leading from the pump E has two
branches 131 and 182 which are connected to
the ports 127 and 128, The return pipe I8 lead-
ing the tank C is connected to two branch pipes
133 and 134 which, in turn, are connected to the
ports 126 and 129. The port 125 is connected
by means of a pipe 138 with a relief valve 136
which in turn is connected to the pipe 95. The
other port 124 of the valve {18 is connected by
means of a pipe 138 with a relief valve 139. This
relief valve is connected to the pipe 92. Both
the relief valves 138 and 189 are provided with
by-pass pipes 141 and 142 which are connected to
the return pipe i8. The two relief valves 136
and 139 are operated under considerable pressure

- and have connected to them control valves 143

and (45. The valve {45 has a pipe (46 con-
nected to the cylinder of valve 139 and another
pipe 141 connected to the return pipe 18. Like-
wise, the valve {43 has a pipe 148 connected to
the cylinder of the valve 136 and a pipe 149 con-
nected to the return pipe 18. By adjusting. the
control valves {43 and 145 the pressure within
the valves 136 and 138 may be regulated. As
previously brought out, the reservoir 87 is filled
with liquid up to the level indicated at 15! and
with a gas indicated at 152 above the liquid. For
the purpose of the invention air under pressure
may be used as the gas which is delivered into
saild reservoir at the top thereof throuigh the
pipe 103 previously referred to. The pipe 93

- which is connected to the reservoir 91 extends

40

45

the tank C by means of bolts 106. This motor -

has a shaft 107 which is coupled by means of
a coupling 108 with the shaft 109 of pump E.
The pump E has a base |1l which is mounted
on two transverse frame members ({2 secured
to two longitudinal frame members {18. The
latter frame members rest upon and are at-
tached to the top 14 of tank C. 'These frame
members raise the pump E so that the shaft
‘thereof is in alignment with shaft 10T of motor

50

down toward the bottom of said reservoir so that
the pressure of the gas 152 will raise the liquid
in said pipe and force it into the piston cham-
ber T5. .

The operation of the invention is as follows:

-Assume that the parts are arranged as shown

in Fig. 4. The pump E delivers liquid under pres-
sure to the valve 16, which liquid passes through
the port 128 and port 125 into the pipe 135.
The liquid then passes through the valve 136
and pipe 195 into the cylinder chamber 62. 'This
urges the piston $2 upwardly and separates the
platen ‘31 and bed 45.  After the platen; 3i
reaches its ultimate position the valve 136 opens
and the surplus liquid passes through pipe 141

. Into the return pipe {8 and back to tank C. At

55

D. The inlet to the pump E is connected by -

means of a pipe {14 with the outlet pipe 17 of
tank' C, so. that the liquid within the said tank

"is delivered to the pump and discharged there-
from through the discharge outlet of said pump.
Connected to: the discharge outlet of the pump
E is a pipe 115 which is connected in the system
as will be presently described in detail.

In Fig. 4 I have shown in diagrammatic form
the piping connected to the various parts of my
improved hydraulic press.
operation of the press a manually operable con-
trolled valve 116 is employed which has a bore
117 extending throughout the length thereof and
closed at its ends. Slidably mounted in the bore
11T is a piston assembly 140 having three pis-
tons 118, 119 and (21 which are mounted on
a single plunger 122. Plunger 122 extends out-

For controlling the-
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the same time pipes 92 and 138 .are connected
through ports 124 and 126 with pipe 133 and
the return pipe 18 permitting cylinder chamber
T4 to exhaust. In this position of the parts the
mold 81 may be filled with plastic material. -
Upon moving the lever 123 to. the position
shown in Fig. 5 the following action takes place:
Ports 121 and 128 are connected to ports 126 and
129-50 that theé pump E is connected directly to
the return pipe (8. The cylinder chambers 14
and 62 are also connected to the return pipe 8
due to the fact that the port 124 is in communi-
cation with port 126 and the port {25 is in com-
munication with the port {28. These cylin-
der chambers are thus not under pressure. The
gas 152 in reservoir 97 being under pressure forces
the liquid through the pipe 90, as indicated in
Fig. 5, and into the cylinder chamber 75. The
liquid passes through the passageways 13 and
12 and past the valve 68 into the cylinder cham-
ber §1. Cylinder chamber 62 being connected to
the return pipe 18, as previously described, the
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piston 52 lowers and the platen 31 is caused to
move toward the bed 45 and to bring the two
parts of the mold 81 together. If a pressure of
100 Ibs. per square inch is maintained in the res-
ervoir 97 sufficient movement of the platen is pro-
cured to bring the parts of the mold into almost
closing position. Thus the platen moves quickly
into a position in proximity to its final position.

Movement of the platen into final position is
procured by moving the lever 123 to its position
shown in Fig. 6. In Fig. 5 the piston 52 has been
shown as partly lowered. When the lever 123
is moved to the position shown in Fig. 6 port
{21 is connected with port 124 and port (28
is closed. This causes the pump E {o force the
liquid through pipe 115, pipe 138, through valve
139 and through pipe 92 into cylinder chamber
174. The pump E is designed to exert a pressure
of from 500 to 1000 lbs. per square inch. This
causes the piston 63 to descend. Inasmuch as
piston 65 is connected to the piston €3, the same
travel together. Upon initial movement of the
piston 63 spring 16 closes valve 68 and the flow
of fluid through the passageways 13 and 12 ter-
minates. The forcing of piston 65 into the cyl-
inder chamber 61 increases the pressure there-
in in proportion to the inverse ratio of the di-
ameters of the pistons 65 and 63. If the ratios
of these pistons are 5 to 1 a pressure of 4500
1bs. per square inch can be had in the cylinder
chamber 61 which causes final movement of the
platen 31 to close the mold 8I. During move-
ment of the piston 63 the cylinder chamber 62
is still connected to the return pipe 8 since
ports 129 and 125 are in communication. The
mold is then allowed to remain the necessary

time in closed position to permit the heater 87
to cure the material within the mold. During

movement of the piston 63 downwardly the lig-
uld within cylinder chamber 15 is being com-
pressed and forced back through pipe 80 into the
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reservoir 91. This establishes the original pres-

sure in the said reservoir.

Upon lapse of required time for the curing of
the molded product in mold 81 lever (23 is re-
turned to its position shown in Fig. 4. This
connects port 124 with port 126 thus connecting
cylinder .chamber T4 with the return pipe 8. At
the same time port 128 is connected to port 125

so that the pump E delivers fluid under pressure :

to cylinder chamber 62. This causes the piston
52 to rise and the piston 63 aided by the pres-
sure against the valve 68 forming a part of pis-
ton 65 and the pressure in cylinder chamber 15

occasioned by the pressure in reservoir 97 causes ;

the piston 63 also to rise. When the piston 63
approaches its uppermost position the plunger 18
engages the valve stem T0 and again opens the
valve 68. The parts are now arranged as shown
in Pig. 4 with the platen and bed widely sep-
arated to permit of removing the finished molded
product and to apply another charge preparatory
to repetition of the cycle.

mum amount of power to operate. The opening
of the press and the initial closing of the press
is accomplished very rapidly so that loss of time
1s eliminated. Only when the press is moved to
final position is the speed of the movement re-
duced. The press may be used for molding plas-
tic materials and also for heavy punch press work
where great pressure and rigidity is required.
With my improved press no valves are required
to be manipulated while the pressure is at a maxi-
mum thus making it possible to use simple valves
and simple operating mechanisms therefor,

Changes in the specific form of my invention,
as herein disclosed, may be made within the scope
of what is claimed without departing from the
spirit of my invention.

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

1. In an actuating mechanism for a press hav-
ing a bed and a platen guided for relative move-
ment, a means forming an expansible press cham-
ber including a press, piston .acting to procure
relative movement between said bed and platen
and & high pressure piston, & pump cylinder, a

5 piston therein for operating said high pressure

piston, & reservoir containing a liquid and a gas
under pressure, means for connecting said pump
cylinder to said reservoir to procure return move-
ment of said high pressure piston, means for con-
necting said press chamber to said reservoir to
procure relative movement between said bed and
platen toward one another, means for subjecting
said pump piston to a fluid under pressure to
procure pumping action of the high pressure pis-
ton and further movement between said bed and
platen, and means for procuring movement of
the bed and platen away from each other.

2. In a hydraulic press including a bed and a
platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a high pressure piston and a press piston,
said press piston when fluid under pressure is
directed into the press chamber causing relative
movement of the bed and platen toward one an-

5 other, means forming an expansible pump cham-

ber and an expansible return chamber, said means
including a pump piston, said high pressure pis-

~ton being operated by said pump piston, said

60

The advantages of my invention are manifest.

The device operates with but a single rotary
pump. This pump may be a gear pump which
is relatively inexpensive. In a gear pump pres-
sures from 500 to 1000 lbs. per square inch are
easily attained. Thus with the proper power ad-
vantage of the auxiliary pump cylinder and high
pressure cylinder, pressure up to 4500 lbs. per
square inch can be procured where a pressure of
100 1bs. per square inch is maintained in the pres-
sure reservoir. My improved hydraulic press op~
erates extremely efficiently requiring but a mini-

pump piston when a fluid under pressure is directed
into said pump chamber causing pumping action
of said high pressure piston and when directed
into the return chamber causing return move-
ment of the high pressure piston, a reservoir con-
taining a liquid and gas under pressure, a con-
duit communicating with the liquid in said res-

-ervoir and connected to said return chamber,

means forming a valve-controlled passageway
connecting said conduit and said press chamber
and means for conducting fluid under pressure
into the pump chamber to compress the fluids in
said reservoir and to operate said high pressure
piston. :

3. In a hydraulic press including a bed and a’

platen movable relative to one another, means
forming an expansible press chamber and in-
cluding a high pressure piston and a press pis-
ton, said press piston when fluid under pressure

" is directed into the press chamber causing rela-
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tive movement of the bed and platen toward one
another, means forming an expansible pump
chamber and an expansible return chamber, said
means including a pump piston, said high pres-
sure piston being operated by said pump piston,
said pump piston when a fluid under pressure is
directed into said pump chamber causing pump-
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ing action of sald high pressure piston and when
directed int6 the return chamber causing retur:
movement of the high pressure piston; sald press
piston being movable independently of the high
pressure piston during operative movement of
said press piston, a reservoir containing a liquid
and gas under pressure, a conduit communicat-
ing with the liquid in said reservoir and con-
nected to said return charmber, and means form-
ing a valve-controlled passageway between said
return chamber and press chamber for conduct-
ing liquid from said return chamber and into
said press chamber. _ '
4. In a hydraulic press including a bed and a
platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a high pressure piston and a press piston,
sald press piston when fluid under:pressure is di-
rected into the press chamber causing relative
movement of the bed and platen toward one an-
other, means forming an expansible pump cham-
ber and an expansible return chamber, said means
including a pump piston, said high pressure piston

10

operated by said pump piston, said pump piston
when a fluid under pressure is directed into said
pump chamber causing pumping action of said
high pressure piston and when directed into the
return chamber causing return movement of the
high pressure piston, s reservoir containing a
liquid and gas under pressure, & conduit com-
municating with the liquid in said reservoir and
connected to said return chamber, said high pres-
sure piston having a longitudinally extending pas-
sageway therein communicating at one end with
the return chamber and extending through the
opposite end of the high pressure piston and com-

. municating with the press chamber at such €nd,

15

20

being operated by said pump piston, said pump

piston when a fluid under pressure is directed

-into said pump chamber causing pumping action

of said high pressure piston and when directed
into the return chamber causing return movement
of the high pressure piston, a reservoir contain-
ing a liquid and gas under pressure, a conduit
communicating with the liquid in-said reservoir
and connected to-said return chamber, said re-
turn chamber being at all times connected to said
reservoir and means forming a valve-controlled
passageway between said return chamber and
press chamber for conducting liquid from said re-
turn chamber and into said press chamber. )

5. In a hydraulic press including a bed and’

a platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a high pressure piston and a press piston, said
press piston when fluid under pressure is directed
into the press chamber causing relative movement.
of the bed and platen toward one another, means
forming an expansible pump chamber, and an
expansible return chamber, said means including
a pump piston, said high pressure piston being
operated by said pump piston, said pump piston

30

35

40

when 3 fluid under pressure is directed into said -

pump chamber causing pumping action of said ¢

high pressure piston and when directed into the
return chamber causing return movement of the
high pressure piston, said press piston beéing mov-
able independently of the high pressure piston

during operative movement of said press piston, !

a reservoir containing & liquid and gas under
pressure, a conduit communicating with the liqiid

in said reservoir and cohnected to said return -

chamber, said high pressure piston having a pas-

sageway therein communicating with said press.

chamber and said return chamber, and conduct-
ing liquid from said return chamber to said press
chamber, a valve in sald passageway.and means
ppllerated, by said pump piston for opening said
valve, -

6. In & hydraulic press including. a bed and

a platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a high pressure piston and a press pisfon, said
press piston when fluid: under pressure is directed
into the press.chamber causing relative movement
of the bed and platen toward one another, means
forming an expansible pump chamber and an

GO

a valve seat'formed on the high pressure piston at,
the last named end thereof and a valvé engaging
said seat and held in engagement therewith
through the pressure in said press chamber.
7. In a hydraulic press including a bed’'and a
platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a hizh pressure piston and a press piston, said
press piston when fluid under pressure is directed
into the press chamber causing relative move-
ment of the bed and platen toward one another,
means forming an expansible pump chamber and
an expansible return chamber, said means includ-
ing a pump piston, said high pressure piston being
operated by said pump piston, said pump piston
when a fluid under pressure is directed into said
pump chamber causing pumping action of said
high pressure piston and when directed into the
return chamber causing return movement of the
high pressure piston, a reservoir containing a lig-
uid and gas urider pressure, a conduit communi-
cating with the liquid in said reservoir and con-
nected to said return chamber, said high pressure
piston having a longitudinally extending passage-
way therein communicating at one end with the
return chamber and extending through the oppo-
site end of the high pressure piston and communi-
cating with the press chamber at such end, a
valve seat formed on the high pressure piston at

"the last named end thereof and a valve engag-
5 ing said seat and held in engagement therewith -

through the pressure in said press chamber, and
means for unseating said valve and operated by
said pump piston. ) o .
8. In a hydraulic press including a bed and a
platen movable relative to one another, means
forming an expansible press chamber and includ-
ing a high pressure piston and a press piston,
said press piston .when fluid under pressure is
directed into the press chamber causing relative
movement of the bed and platen toward one an-
other, means forming an expansible pump:cham-
ber and an expansible return chamber, said means
including a pump piston, said high pressure pis-
ton being operated by said pump piston, said pump
piston when a fluld under pressure is directed into
sald pump chamber causing pumping action of
said high pressure piston and when directed into

. the return chamber causing return movement.of
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expansible return chamber, sald means including

‘8 pump piston, said high ‘pressure piston being

N
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the high pressure piston, said press piston being
movable independently of the high pressure piston
during operative. movement of said press piston,
and means forming & valve controlled passage-
way between said return chamber and press cham-
ber for conducting fluid from said return cham-
ber and into said press chamber. '

9. In a hydraulic press including a bed and
a platen movable relative to one another; means
forming an expansible press chamber and includ-
ing a high pressure piston and a press piston,
_sald press piston when fluid under pressure is di~
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rected into the press chamber causing -relative
movement of the bed and platen toward one an-
other, means forming an expansible pump cham-
ber and an expansible return chamber, said means
including a pump piston, said high pressure piston
being operated by said pump piston, said pump
piston when a fluid under pressure is directed into
said pump chamber causing pumping action of

sald high pressure piston and when directed into-

the return chamber causing return movement of

‘the high pressure piston, sald high pressure pis-

ton having a passageway therein communicating
with sald press chamber and said return chamber,
during operative movement of said press piston,
and conducting liquid from said return chamber to
said press chamber, a8 valve in said passageway
and means operated by said pump piston for
opening said valve.

10. In a hydraulic press including a bed and
& platen movable relative to one another, means
{forming an expansible press chamber and includ-
ing a high pressure piston and a press piston, said
press piston when fluid under pressure is directed
into the press chamber causing relative movement
of the bed and platen toward one another, means
forming an expansible pump chamber and an ex-
pansible return chamber, said means including a
pump piston, said high pressure piston being op-
erated by said pump piston, sald pump piston
when a fluid under préssure is directed into said
pump chamber causing pumping action of said

high pressure piston and when directed into the

return chamber causing return movement of the
high pressure piston, said high pressure piston
having a longitudinally extending passageway
therein communicating at one end with the return
chamber and extending through the opposite end
of the high pressure piston and communicating
with the press chamber at such end, a valve seat
formed on the high pressure piston at the last
named end thereof and a valve engaging said
seat and held in engagement therewith through
the pressure in said press chamber. )

11. In a hydraulic press including a bed and
8 platen movable relative to one another, means
forming an expansible chamber and including

. & high pressure piston and a press piston, said

press piston when fluid under pressure is directed
into the press chamber causing relative move-
ment of the bed and platen toward one another,
means forming an expansible pump chamber and
an expansible return chamber, said means in-
cluding a pump piston, said high pressure pis-
ton being operated by said pump piston, said
pump piston when a fluid under pressure is di-
rected into said pump chamber causing pumping
action of said high pressure piston and when
directed into the return chamber causing return
movement of the high pressure piston, said high
pressure piston having a longitudinally extending
passageway therein communicating at one end
with the return chamber and extending through
the opposite end of the high pressure piston and
communicating with the press chamber at such
end, a valve seat formed on the high pressure
piston at the last named end thereof and a valve
engaging said seat and held in engagement there-
with through the pressure in said press chamber,
and means for unseating said valve and operated
by said pump piston.

12. A control device for a hydraulic press in-
cluding a bed and a platen movable relative to
one ahother, means forming an expansible press
chamber and including a high pressure piston
and a press piston, said press piston when fluid
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under pressure Is directed into the press cham-
ber causing relative movement of the bed-and
platen toward one another, means forming an
expansible pump chamber and an expansible re-
turn chamber, said means including a pump pis-
ton, said high pressure piston being operated by
said,pump piston, said pump piston when a fluid
under pressure is directed into said pump cham-
ber causing pumping action of said high pres-
sure piston and when directed into the return
chamber causing return movement of the high
pressure piston, said control device including a
reservoir containing a liquid and gas under pres-
sure, a conduit connected to said return chamber
and communicating with the liquid in said reser-
voir, means forming a valve-controlled passage-
way between sald return chamber and said press
chamber for conducting fluid under pressure from
the return chamber to said press chamber during
operative movement of the press piston and
means for conducting fluid under pressure to said
pump chamber. '

13. In a hydraulic press including a bed and

" & platen movable relative to one another, means
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forming an expansible press chamber and in-
cluding a high pressure piston and a press piston,
sald press piston when fluid under pressure is di-
rected into the press chamber causing relative
movement of the bed and platen toward one an-
other, means forming an expansible pump cham-
ber, and an expansible return chamber, said
means including a pump piston, said high pres-
sure piston being operated by said pump piston,
said pump piston when a fluid under pressure is
directed into said pump chamber causing pump-
ing action of said high pressure piston and when
directed into the return chamber causing return
movement of the high pressure piston, a reser-
voir containing a liquid and gas under pressure,
a conduit communicating with the liquid in sald
reservoir and connected to said return chamber,
sald high pressure piston having a longitudinal

‘passageway communicating at one end with said

press chamber and a transverse passageway dis-

posed within the confines of the return chamber '

and communicating with said longitudinal pas-
sageway and said return chamber and conducting
Hquid from said return chamber to saild press
chamber and a valve in said passageway.

14. ITn a hydraulic press including a bed and &
platen movable relative to one another, means
forming an expansible press chamber and inélud.
ing a hich pressure viston and a press piston. sald
press piston when fluid under pressure is directed
into the press chamber causing relative move-
ment of the bed and platen toward one another,
means forming an expansible pump chamber and
an expansible return chamber, said meang in-
cluding & pump piston, sald high pressure piston
being operated by sald pump p}ston. sald pump
piston when a fluid under pressure is directed
into said pump chamber causing pumping action
of sald high pressure piston and when directed
into the return chamber causing return move-
ment of the high pressure piston, said high pres-
sure piston having a passageway therein com-
municating with said press chamber and said re-
turn chamber during operative movement of said
press piston, and conducting liquid from said re-
turn chamber to sald press chamber, & valve in
said passageway and means movable with said
pump piston and engaging a part fixed relative
to the means forming the pump chamber, sald
means and part serving to open said valve.
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