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My invention is concerned with hydraulic or
fluid-pressure presses, and among the more spe-
cific objects of my invention are to produce press-
operating mechanism which will impart to the

5 blaten or movable member of the.press & con-
tinuous steady movement, to provide for rela-

tively rapid movement of the press-platen at low.

pressure and relatively slow movement -at high

pressure, to provide means for automatically

10 changing from low-pressure high-speed move-
ment of the platen to high-pressure low-speed
thereof, and to provide means for automatically
stopping the operation of the pressure creating

- means when the work being pressed has been sub-
15 Jjected to a predetermined maximum pressure.
In carrying out my invention, I employ a press
provided with a platen operatively corinected to
a piston in the cylinder. Associated with this
press I provide:a pressure intensifier, and as a
og Source of pressure for both the intensifier and
the press I employ a rotary pump. The rotary
pump is connected to the press cylinder and to
the intensifier through an automatic valve which
operates to direct the liquid supplied by the pump
25 from the press cylinder to the intensifier at the
proper time. In addition, I provide means for
automatically interrupting the operation of the
pump when the pressure exerted on the work in
the press reaches a predetermined maximum.

vention: Fig. 1 is an elevation of the press with

its associated pressure-supplying mechanism

parts of the device being broken away to indicate

the construction more clearly; and Fig. 2 is a sec-

35 tion.on an enlarged scale through the automatic

valve employed in the piping system illustrated in
Fig. 1.

The press with whlch my invention is associated

may be of any desired construction. That shown

1o In the drawing has a head 10 and a movable

platen I, between which and the head the work

to be pressed is placed. As illustrated, the head

10 is disposed above the platen and the work is

placed upon the platen and elevated into engage-

45 ment with the head by upward movement of the

platen.

. The platen 1 is shown as being mounted upon

the upper end of a piston {2 which is vertically

slidable in the press-cylinder i3, so that the
50 blaten can be raised by supplying liquid under

‘pressure to the press-cylinder.

As previously indicated, I associate with the
press a pressure intensifier. Conveniently, al-
though not necessarily, the intensifier is arranged

g5 in direct association with the press-cylinder 13

30 The accompanying drawing illustrates my in-

(CL 60—54.5)

in order to conserve space. To this end, the in-
tensifler embodies a cylinder (4 which is mount-
ed below. and in alinement with the press cylin-
der 13. Axially slidable in the cylinder (4 is a
piston [§ with which there is movable a cylin- §
drical rod 16 of smaller cross-sectional area. The
rod 16 projects through suitable packing into the
lower end of the cylinder 13, as is clear from Fig.

1. .Preferably, in order to conserve space verti- '
cally, the piston 12 is provided with a downwardly 10
opening central recess 17 into which the rod 18
may move, the recess |7 being of larger diameter
than the rod in order to avoid any contact be-
tween the rod {6 and the piston (2.

From the construction described it will be ap- 15
parent that by supplying fluid under pressure to -
the cylinder 14 below:the piston 15 an increased
pressure can be built up in the press cylinder (3,
the ratio of the pressure in the cylinder {3 to that
of the cylinder 14 being equal to the ratio between 20
the cross-sectional area of the intensiﬁer piston
15 and the rod 6.

For the purpose of supplying liquid under pres-
sure to the press and intensifier cylinders 13 and
{4, I employ a pump 20 which is preferably of the
rotary type in order to supply liquid to the press
and intensifier cylinders at a substantially con-
stant rate. The lquid discharged from the pump
20 is conducted through a pipe 21 past a check
valve 22 to a valve chamber 23 in the casing 24 gg
of an automatic valve. From the valve chamber
23, a pipe 25 leads past a check valve 26 to the
press cylinder 13.

The intensifier cylinder {4 is connected to the
valve casing 24 through a pipe 21. The valve cas-- g5
ing 24 is provided interiorly with a passage 28
affording communication between the valve
chamber 23 and the pipe 27, liquid flow through
this passage being controlled by a suitable valve
29. In Fig. 2, the valve 29 is shown in its lower 49
or closed position in which it prevents communi-
cation between the valve chamber 23 and the
pipe 21.

Automatic means, responsive to fluid-pressure,
is employed for controlling movements of the 45
valve 28. 'To this end, a cylinder 3f is formed in
the lower part of the valve casing 24, and a piston
32, slidable in such cylinder, is connected as by a
stem 33 to the valve 29 for joint movement there-
with, this connection being shown as a thrust- so
transmitting connection preferably having a -
slight amount of lost-motion. A spring 34 act-
ing between the piston 32 and a suitable abut-

-ment within the valve casing 24 serves normally

to hold the piston ..t the limit of its downward &5
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movement or in the position shown in Fig. 2, with
& shoulder 82’ on the piston in contact with and
co-operating with a shoulder 24’ in the valve cas-
ing. A spring 85, which acts between the valve
29 and a stationary abutment, serves normally to
hold the valve 29 closed.

The cylinder 3! is connected through a pipe 31
with the pipe 25 at a point between the press cyl-
inder 13 and the check valve 26, In order that

liquid within the valve cylinder 31 may be sub-

jected to the same pressure as that which ex-
,ists in the press cylinder 13. 'The piston 32 is
‘made of somewhat larger cross-sectional area
than the valve 29.

If the pump 20 is placed in operation with the
parts of the device in the positions indicated in
PFigs. 1 and 2, the liquid discharged from the pump
20 will flow through the pipe 21, valve chamber
23, and pipe 25 to the press cyllnder 13 to raise
the piston 12 and platen {l. As the valve 29 is
closed there will be no liquid supplied to the
intensifier cylinder 14. Because of the pipe 37,
which interconnects the pipe 25 and valve cylinder
31, substantially equal unit-pressures will exist in
the cylinder 3! and in the valve chamber 23.
The former pressure acts upwardly on the piston
32 and the latter pressure acts downwardly on the
valve 29; and as the effective cross-sectional area
of the piston 32 is greater than that of the
valve 29, a tendency for the valve 29 and piston

. 32 to move upwardly is created. The springs
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34 and 35 are made of sufficient strength te coun-
teract this tendency toward upward movement

of the valve 29 and piston 32 until the work on -

the platen 11 engages the head 10. When this
occurs, pressure builds up in the pipes 2! and
25, in the valve chamber 23, and in the cylinder
31. Eventually, this pressure will reach such a
value that the tendency of the piston 32 and valve

" 29 to move upwardly will overcome the downward

force exerted jointly by the springs 34 and 35,
and the piston and valve will then move up-
wardly to open the valve and to provide com-
munication between the valve chamber 23 and the
pipe 21. Thereafter, the liquid discharged from

the pump 20 will flow through the pipe 21 to the

valve casing 23, and through the valve casing 24
and pipe 27 to the intensifier cylinder 14, The
iliquid thus discharged into the intensifier cylin-
der will move the piston 15§ therein upwardly to
cause the rod 16 to build up an increased pres-
sure in the press cylinder 13 as above set forth.

When the desired pressure is reached within

. the press cylinder 18, the pump 20 is stopped; and
.after the work in the press has been subjected

to pressure for the desired length of time, the
Hquid in the cylinders 13 and 14 is removed to
permit the platen [l to descend under the in-
fluence of gravity.

For the purpose of controlling this release of
pressure, liquid discharge pipes 40 and 4! may
be provided. The pipe 40 communicates with the
press cylinder I3, desirably by being connected
to the pipe 25 at a point between the press cyl-
inder and the check valve 26, while the pipe 41

.communicates with the intensifier cylinder 14 as

by being connected to an intermediate point of
the pipe 21. Both pipes 40 and 41 discharge into
a liguid-supply tank 42 from which liquid is sup-

plied to the pump 20 through a supply pipe 43. -
The two pipes 40 and 41 are respectively provided

‘with valves 44 and 45 which are closed during
the pressing operation but which may be opened
to release the. pressure in the press and intensifier

2,058,377

eylinders 13 and 14 to permit the liquid therein
to be discharged into the supply tank 42.

¢ Ppreferably, the pump 20 is controlled by suit-
able manual and automatic devices such as those

illustrated in Fig. 1, which contemplate that the

pump 20 will be driven by a three-phase electric
motor 41. Supply current from line wires 48 to
the motor 47 is under the control of a magnetic
switch 49 biased toward open position as by a
spring 50 and adapted to be closed by the ener-
gization of a solenoid 51. As shown in the draw-
ing, one end of the winding of the solenoid 51 is
connected to one of the ‘line wires 48 while the
other end is connected to another of such line

- wires through suitable manually controlled

switches 52 and 53 and through two automatica.l-
ly operable switches 54 and 59.

10

The switches 52 and 53 comprise & form of .

push-button control commonly used in associa-
tion with electrically operated devices. The
switch 52 is normally open and has associated
with it a holding circuit embodying a switch 56
which"is adapted to be closed when the motor
control switch 49 is closed. The manual switch
53 and automatic switches 54 and 55 are normal-
ly closed; so that when the manual switch §2 is
momentarily closed a circuit is completed through
the solenoid 51, the resultant energization of
the solenoid closing the motor control switch
49 and the switch 56 of the holding circuit. Be-
cause. of the presence of the holding circuit em-
bodying the switch 56, only momentary closing
of the switch 52 is necessary to cause operation
of the motor 41 and pump 20. If the circuit of

the solenoid 5! is interrupted as by opening"

of any of the switches 53, 54, and 55, the spring
50 will operate to open the moter control switch
49 as well as the holding circuit switch 56 to
stop the operation of the motor 47 and pump 20.

The automatic switch 54 is shown in the draw-
ing as being a limit switch adapted to prevent
the platen I{ from striking the head 10 of the
press if an attempt should be made to close the
press without any work on the platen. To this
end, the platen is provided with an abutment 58
which is movable with the platen and which is
adapted to engage the switch 54 if the platen ap-
proaches too closely to the head 10,

As shown in the drawing, the switch 585 is a
norinally closed switch adapted to be opened by
the energization of an associated electro-magnet
59. For the purpose of controlling energization
of the electro-magnet 59, I provide a pressure-
responsive switch 60 responsive to pressuresin the
press cylinder 13. Conveniently, the switch 60
embodies an indicating hand 61 which is mov-
able across a suitable scale 62 to indicate the

pressure existing in the press cylinder 13. The

switch also embodies a movable member 63 which
can be adjusted to he engaged by the hand 61
at any desired pressure. The member 63 will be
set at the pressure corresponding to the maxi-
mum pressure which is to be created In the press
¢ylinder 13, and when this pressure is obtained
in the press cylinder, the switch 60 will be closed
to energize the magnet 59, open the switch 55,
and de-energize the solenoid §f to interrupt the
supply of current to the motor 41. '
Preferably, the pressure release valve 45 in the
pive 41 is automatically controlled. To this end,
it may be connected to a piston 65 in a cylinder
66, the cylinder 66 being connected to the pipe
2{ in order that the piston 65 may be responsive
to pressures therein. The valve 45 is biased to-
ward open position and is adapted to be closed
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by pressure in the pipe 2{. When the device is
at rest, the valve 45 is open, but when sufficient
liquid has been supplied to the press cylinder 13
to bring the work on the platen |1 into engage-
ment with the head 10, pressure will be built up
in the pipe 21 and will close the valve 45 before
the valve 29 is opened to supply liquid to the
intensifier.

As shown in the drawing, the work to be pressed
is indicated as in place on the platen, and the

parts of the device are shown in the positions '

they occupy when the press is not being operated.
To operate the press, it is necessary only to close
momentarily the switch 52. As above indicated,
the momentary closing of the switch 52 will close
the motor control switch 49 to start the motor
and pump 20. The pump 20 draws liquid from
the supply tank 42 through the pipe 43 and dis-
charges it as above set forth to the press cyl-
inder 13. When the work on the platen engages
the press-head 10, pressure builds up in the pipe
21, and eventually reaches a value sufficient to
close the valve 45. At a somewhat higher pres-
sure, the valve 29 is opened and liquid is sup-
plied to. the intensifier cylinder 14 to build up

an increased pressure in the press cylinder.

When this press-cylinder pressure reaches & de-
sired maximum, the pressure-responsive switch
68 is closed to energize the electro-magnet 58
and open the switch 55, thus de-energizing the
solenoid 51 and interrupting the supply of cur-
rent to the motor 47, with the result that the
supply of liquid to the press ceases. When ‘the
work has been subjected to the pressure for the
desired length of time, the valve 44 is opened,
thus permitting the platen and work to descend
under the influence ‘of gravity and to force the
liquid in the press cylinder {3 through the pipe
40 to the tank 42. As the pressure in the press
cylinder decreases, the valve 29 will be closed to
return it to the position illustrated in Fig, 2,
and the valve 45 will somewhat subsequently be
opened to permit liquid to flow from the intensi-
fier cylinder (4 to the storage tank 42,

I claim as my invention:

1. In combination, a press-cylinder, an intensi-
fler associated therewith, a source of fluid under
pressure, a press-cylinder supply pipe connect-
ing said source with said press-cylinder, an in-

3

tensifler supply pipe, a normally closed valve

openable to connect said two supply - pipes to-

gether, pressure responsive means for opening
said valve when the pressure in said press-cyl-
inder reaches s predetermined value, a check-
valve between said first mentioned valve and
said press-cylinder, a press-cylinder discharge
bipe connected to said press-cylinder on the cyl-

inder side of said check-valve, a valve in said .

press-cylinder discharge pipe, a discharge pipe
for said intensifier connected thereto on the in-

tensifier side of said first mentioned valve, a-

valve in said intensifier discharge pipe, and means
in addition to'said first mentioned valve for stop~
ping the supply of fluid to said intensifier.

2. The invention set forth in claim 1 with the
addition of pressure-responsive means for open-
ing the valve in the intensifier discharge pipe
when press-cylinder pressure is below & prede-
termined value and for closing the valve in the
intensifier discharge pipe when the press-cylinder
pressure is above such predetermined value,

3. 1n a fluid-pressure press having relatively
movable heads, a préss-cylinder, a pressure in-
tensifier associated therewith, a pump with pipe
lines and connections arranged to supply fluid
from said pump to said press-cylinder and in-
tensifier, means in said pipe lines for preventing
return flow of fluid from said press-cylinder and
intensifier to said pump, valve means for direct-
ing fluid from said pump either to said press-
cylinder or to said intensifier, means responsive
to pressure in said press-cylinder for operating
said valve means to direct fluid from said pump
to said-intensifier, a release valve for controlling
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release of fluid from said press-cylinder and .

intensifier, an electric motor for driving said
pump, a main switch for controlling the supply
of current to said motor, a holding switch, said
main switch and holding switch being biased
toward open position, electro-magnetic means
for maintaining said main switch and holding
switch clesed, a normally closed auxiliary switch
connected in series with said holding switch and
electro-magnetic means, and adjustable means
operative upon the occurrence of a predetermined
maximuin pressure on work between said heads
for opening said auxiliary switch, -
HARRY G. FRANCIS.
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