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UNITED STATES

1,927,085

PATENT OFFICE

1,927,085
HYDRAULIC APPARATUS

Rlchard W. Dinzl, Margate City, N. J., assignor,
by mesne asslgnments, to Baldwin-Southwark
Corporation, a corporation of Delaware

Apbplication August 5,
. 9 Claims,

My invention relates to mechanism for con-
trollinig the operation of hydraulic apparatus, hy-
draulic presses for instance, and comprises &
centrifugal pumping unit with high "pressure
automatic control. '

- One object of my invention is to utilize the ef-
fort of a constantly operated pump, preferably
of the centrifugal type.

A further object of my mventlon is to provide
an improved controlling valve which may be

- moved manually to open position and held in

such position during the operation of the pump-
ing unity such valve being released when the
high pressure reaches a predetermined point.
If desired the valve may be lockeéd in operative
position and released automatically. )

A further object of my invention is to provide
mechanism whereby fluid under pressure may be
delivered to the ram of an hydraulic press or
similar mechanism, for actuating a movable plat-
en during a working stroke; such platen serving
to close a mold, and to subsequently deliver pres-
sure to an intensifier whereby suitable high pres-
sure may be built up for delivery to such press
ram to effect movement of the platen to com-
plete the compressive work. The extent of de-
velopment of the high pressure is controlled and
when it reaches its limit which may be indicated
to the operator, such high pressure may actuate
means. to close an electrical circuit whereby a
solenoid may be energized which in turn releases
a catch normally holding the controlling valve
in the operative position so that such valve may
change its position automatically and permit the
pressure admitted to the press ram and the low
pressure cylinder of the intensifier to open to
exhaust and at the same time apply pressure to
ptill ‘back the intensifier ram.

A further object of my invention is to prov1de
a check valve between the source of fluid pres-
sure and the low pressure ram of the intensifier
ram, which check valve may be loaded as may be
desired whereby the high pressure may be pre-
vented from building -up until the press ram or
other mechanism has reached the limit of its
movement under low pressure; such low pressure
being then automatically delivered to the intensi-
fier to build up high pressure to a substantially
predetermined point and simultaneously deliv-
ered to the press ram to complete the compres-
sive action.

A further object of my invention is to provide
a pressure actuated check valve which may be
located at the point where low and high pres-
sures are directed to the press or other operating

1929. Serial No. 383,681
(CL 138—17)

structure; such check valve opening automat-

ically to pass fluid pressure to the press ram and
to the high pressure line leading to the cylinder
of the intensifier; closing under high pressure
when the latter passes over the same to the press
ram, and being opened by pressure to exhaust po-
sition when the controlhng valve is open to ex-
haust.

And a still further object of my invention is to
provide cooperative and associated means where-
by the entire operation is carried on automat-
1ca11y once the controlling valve is opened.
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These and other features of my invention are

more fully described hereinafter; reference being
had to the accompanying drawings, in which:"

Figure 1 is a front elevation of my improved
pumping unit and associated mechanism.

Fig. 2 is a side elevation of the same, partly in
-section; the motor being omitted and the intensi-
fier structure being shown partly broken away.

Fig. 3 is a plan view of the mechanism shown
in Figs. 1 and 2.

Fig. 4 is a sectional elevatlon illustrating a pair
‘of check valves located in the line between the
main valve casing and the low pressure cylinder
of the intensifier; one of such valves being loaded
to control the building up and delivery of the high
pressure.

Fig. 5 is a sectional elevation illustrating a
check valve arranged between the main valve cas-
ing and the line leading to the press ram, through
which the low pressure and over which the high
pressure passes to the press ram.

Fig. 6 is a sectional elevation of the main con-
trolling valve and operating means which may be
employed therewith.

Fig. 7 is an end elevation of the contirolling
valve, and ‘

‘Fig. 8 is a diagrammatic representation of the
‘piping leading to the several parts of the mecha-
nism.

In the operation eof hydraulic presses whlch have
a comparatively long working stroke and which
require 2 high pressure only near the end of such
stroke, at which time the moving die is acting
upon the material to be compressed, it is desir-
able to employ fluid under high and low pressure.
The low pressure fluid is used for the greater part
of the working stroke and then the high pressure
is employed to complete the stroke. In carrying
my invention into effect, I propose to use the ef-
fort of a constantly operated pump, preferably of
a centrifugal type, which serves to supply the low
pressure needed and subsequently delivers pres-
sure to actuate an intensifier wherein high pres-
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sure may be built up whlch is automatlcally de-
livered to the press ram when ‘the low pressure

" has moved the ram of the press nearly to the end
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of the working stroke and is about to commence-

the actual compressing work.
‘The several associated and cooperatlve elements

which constitute my improved mechanism may be

mounted on a base 1 which may be bolted to &
suitable foundation. Upon this base is mounted a
supply tank 2, a centrifugal pump 3, a direct-con-
nected motor 4 for driving such pump, and an in~
tensifier 5.

The suction connection of the pump with the
supply tank is indicated at 6, and its delivery line,
indicated at 7, is connected directly to the casing

- 8 of a controlling valve 9. . 'The valve 9, which may

be operated in one direction by a lever 9, is of
the sleeve type and is clearly shown in Fig. 6 in
the operative position, that is, in the position
whereby fluid pressure may be directed to a line
10 leading to the press or other hydraulic appa-
ratus A, (Fig. 8) whose operation is effected by the
delivery of fluid under pressure. When moved to
the opposite end of the valve chamber, which ac-
tion may be effected manually or automatically,
as hereinafter described, the valve will be placed
in position for the fluid pressure to exhaust
through the line 102 to the storage or supply tank
2. : -
The valve casing 8 is provided with ports 11 and
12 communicating by combined inlet and exhaust
lines 11® and 12%, respectively, with the bottom

and top of the low pressure cylinder of the in-
tensifier 5 containing a hollow ram 13. In addi-.

tion, the casing 8 is provided with a port 14 com-
municating with a pipe 14 leading to a plunger

‘for operating a pilot check valve 10° located in

the low pressure line 10 leading to the press ram,
when the latter is open to exhaust, more particu-
larly referred to hereinafter. In addition to the
check valve 10 located in the.low pressure line 10
leading to the press or other hydraulic mecha-

-nism, the line 112, affording communication be-

tween said valve casing 8 and the bottom of the
low pressure cylinder of the intensifier, is provided
with a pair of check valves 11b and 11¢, for a pur-

- pose to be described.

I employ an intensifier of the pull-back type,
shown partly in section in Fig. 2, in which 5 indi-
cates the cylinder mounted.upon the base 1 and
containing within the same the low pressure ram
13 which, in the present instance, is vertically
movable with respect to the high pressure ram 15
which occupies a fixed position and may be hung

from a head 16 supported on the cylinder 5 by

means of rods 16® connected to the head .of such
cylinder.
provides the cylinder 13= for the high pressure
ram, and it is externally provided with a flange 13b
forming a pull-back piston whereby it may be
lowered by pressure directed via line 122 to the
space above said piston. As soon as the working
pressure delivered to the press ram or other mech-

anism to be operated builds up, low pressure passes

via line 112, past check valve 11¥; to the lower part
of the cylinder 5 and‘raises_the Jow pressure ram
13, compressing the fluid within the latter and
forcing the same into the high pressure ram 15
from which it passes through the line 152, over
the check valve 10b to the press ram.

The dehvery of pressure to raise the low pres-
sure ram-and develop the necessary high pressure
is regulated by the spring-controlled check valve
11b; contained within & casing 114 carried by the
line 112, which check-~valve may be loaded as may

The low pressure ram is hollow and .

1, 927 086

be desired to control the fiuid pressure dehvered
and prevent the -intensifier ram rising until the
low pressure has built up in .the press, by means

of a spring 20 whose tension is controlled by a

movable head 21 threaded into a cylinder 22 de-
pending from the casing 119 receiving such
spring; such head having an operating stem 212
outside such casing, as clearly indicated in Fig. 4.
In addition, this check valve controls the amount
of high pressure delivered by the intensifier; the
Jow pressure having to build up.in the easing 114
before the check valve 11 can be unseated. This
casing also contains the check valve 11°¢, which
may also be spring-controlled, through which the
pressure exhausts from the lower part of the cyl-
inder 5 containing the low pressure rarm when the
latter is lowered by pressure dehvered above its
piston 13° from the line 122,

The line 10 through which ﬁuld pressure is de-
livered to the press or other mechanism is pro-
vided with a pilot check valve 10P, contained
within a casing 10¢, and shown more particularly
in the sectional view, Fig. 5. This valve may be
lightly loaded by a spring 10¢ and is asranged to
open automatically upon the delivery of pressure
to the press ram. The high pressure line 15% is
connected to the casing of this valve so that si-
multaneously with the delivery of fluid pressure
to the press ram, such fluid pressure will be open
to the high pressure cylinder 132 thpm the ram
13. When the low pressure admitted to the
press ram has built up, the high pressure starts
to build up and overcomes the low pressure tend-
ing to open check valve 10°, whereupon said high
pressure closes said check valve and passes to the
press ram to complete the compressive work of
the press or other mechanism.

The valve 9 which comntrols: the operation of
my improved mechanism may be .operated by a
lever 92;

held by the operator in the position shown until
the desired high pressure has built up in the
cylinder of the press, I have illustrated mecha-
nism which may be employed for holding it in

the operative position and then automatically

releasing it when the high pressure reaches a
predetermined point.

Suitably guided in bosses 25 carried by the
valve casing 8, in the present instance at the top
of the same, is a rod 26, normally held in the
position indicated by broken lines by a spring 27
interposed between one of said bosses 25 and an
adjustable nut 262 carried by said rod. Also car-

ried by the casing of the valve is a support 28

for a solenoid magnet 29 whose core is indicated
at 292 and is connected by links 30 to one end of
a pair of lever latches 31 pivoted at 32 to one of
the bosses 25; said latches having shoulders 312

at their ends opposite the link connections with -

the core of the solenoid, which shoulders are
adapted to engage a cross piece 26 at the end of
the rod 26 when the latter is moved upon operat-
ing the lever 92, to the position ,indicated by full
lines, Fig. 6. The latches are held in the posi-
tion indicated by the we1ght of the inactive sole~
noid core.

The lever 92 is pivotally connected at 9b to

links 33 which may be pivotally attached to the _

head of the valve casing, and such lever is also
connected at 9¢ anhd 94, respectively, to the stem

normally occupying the position indi- Z
~cated by broken lines, Fig. 6, While it may be
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of the valve 9 and to links 34 pivotally connected -

to the rod 26. It will be seen therefore that
when the valve is in the position indicated by
full lines, Fig. 6,»the lever may be locked to hold
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_the low pressure ram is in the lowered position,

the same in such position by the pivotally mount-
ed latches 31 held in engaging position by the
weight of the inactive solenoid core. When the
solenoid is energized upon the high pressure
reaching its predetermined limit, by means here-
inafter described, the latches are shifted by the
movement of the solenoid core and the spring 27,
compressed when the valve is moved to operative
position, restores the lever to the inactive posi-
tion indicated by broken lines, and moves said
valve 9 to exhaust position.

When the pump is put in operation by start-

ing the motor, the line 128 is open for delivery of
pressure to the pull back piston 13s of the low

pressure ram and the line 14# is open for delivery

of pressure to open the check valve 10°; the
valve 9 remaining in the inoperative position.
The pump is churning without delivering pres-
sure to sny other line. When the valve 9 is
moved to the operative position represented by
{ull lines in Fig. 6, however, pressure is delivered
by the constantly operating centrifugal pump 3
vig line 10 to the press ram, see Fig. 8. When
this pressure has built up to its limit pressure is
directed to the line 11® leading to the lower part
of the low pressure cylinder of the intensifier,
and is open to the line 15° leading to the high
pressure cylinder of the intensifier. - The ram of
the press is operated to pring the platen with
the work in engagement with s fixed portion of
the press, depending upon the manner of oper-
ating the same, and at this point fluid pressure
from line 11® will overcome the force of the spring
90 holding the check valve 11? in the closed po-
sition, permitting the low pressure to build up
in the low pressure cylinder of the intensifler,
raising the ram 13 and creating the necessary
high pressure in the cylinder 13® which passes
via the line 1B® over the check valve 10° to the
press ram. :

The high pressure for any particular work may
be predetermined and when it has built up to the
desired extent which fact may be observed from
the indicator 35 the operator, in the case of hand
control, releases the lever 9@ and the spring 27
restores the valve 9 to inoperative position.

In this particular arrangement, I have indi-
cated means whereby the high pressure may be
sutomatically controlled. The indicator gauge
35 may be connected by means of a by-pass 15°
to the high pressure line 15¢ leading from the
high pressure cylinder of the intensifier and
when such high pressure reaches the predeter-
mined limit, 2 moving part of .such gguge, the
indicating arrow 36, for instance, closes an elec-
tric circuit which energizes the solenoid 29 and
the latter in turn raiges its core 292 which actu-
ates the latches 31 holding the yvalve-controlling
lever in the open position; releasing said latches
and permitting the valve to return to the exhaust
position automatically by the action of the spring
97 which has been compressed when the valve 9
is opened. )

When the valve 8 has been moved to the -
operative position, (either manually or suto-
matically) pressure will be directed vig line 122
to the space in the cylinder between the head
of the same and the low pressure ram 13, and
acting upon the piston formed by the flange 13P
of said ram, will lower the same ready for further

action; the fluid beneath the ram exhausting -

through the check valve 11° and line 11# into the
casing of the main valve and thence passing to

the supply tank. The pump continues to deliver
such pressure after the ram 13 is lowered. When

3

and the pump is in motion, it simply churns, hold-
ing pressure on the pull back piston of the low
pressure ram. At the same time pressure is pass-
ing from the valve casing 8 through port 14
and by-pass 14* to the cylinder 40 depending
from the casing 10¢ containing the check valve
10?; such pressure acting upon a piston 41 within
the cylinder whose rod 41* underlies said check
valve 10b. The delivery of such pressure via the
by-pass 14s raises the piston and rod, thereby
lifting the check valve 10 from its seat so that
the line leading to the press ram may exhaust
through the operating valve to the supply tank.

Any liquid that may accumulate in the cylinder
22 depending from the casing 119 containing the
check valve 11, may drain vie line 222 to the
storage or supply tank 2. )

The operation of my improved apparatus is
as follows:

Upon starting the motor, the centrifugal pump
will deliver fluid pressure to the pull back piston

2]

of the ram with the controlling valve 9 in the. '

position opposite that indicated by full lines,
Fig. 6. When it is desired to admit the fiuid pres-
sure to the press ram or other mechanism, the
valve is moved to the position indicated in Fig. 6,
and the lever operating the same is held in this
position manually or by means of the latches 31.
Low pressure fluid now passes from the pump
via the valve 2 and line 10 to the press ram until
such pressure builds up to its limit, When such
low pressure builds up in the press, it -passes to
the ram 13 of the intensifler and to the high pres-

‘sure cylinder of the intensifier; in the first in-

stance past the loaded check velve 11b which
controls the building up of high pressure, and in
the latter instance past the check valve 10° which
automatically lifts. When the low pressure ad-
mitted to the press ram has built up, such pres-
sure in line 11® overcomes the check valve i1b
and passes to. the intensifier whereby high pres-
sure may be developed which passes via line i5e
over the check valve 100 thence to the ram of the
press; the low pressure ram of the intensifier
continuing to move and effect the desired high
pressure. When this high pressure reaches &
predetermined point, which may be indicated by
the arrow of the gauge, the operator releases the
lever and the controlling valve 9 moves fo the
inoperative position. If such action is to be
sutomatic, such arrow makes contact with a cir-
cuit closing device, and the closing of the circuit
energizes the solenoid switeh, which in. turn
raises the latches 31 holding the main valve in
the operative position and the latter is then free
to be moved by the spring 17 acting upon the
valve operating lever. The press ram is now open
to exhaust through the valve 8 and the low pres-
sure ram of the intensifier is open to exhaust via
the line 1ls, At the same time, full pump pres-
sure is being supplied via line 12® to the pull
back piston of the low pressure ram of the in-
tensifler; such pressure helding the same down
until the next operation. After the mechanism
is once in operation the several lines are filled
with liquor which builds up therein or is exhaust-

ed therefrom upon operation of the controliing '

valve 9.
I claim:
1. The combination of a rotary pump, means
for continuously operating the same for creating
a constant circulation of fiuid pressure, & valve
for controlling the distribution of such fluid pres-
sure; said valve being manually movable to admit
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fluid pressure sand sutomatically movable to ex-
haust such fluid pressure at the end of & press
operation, a press to which such Auid pressure is
directed, an intensifier including & low pressure
ram and 2 high pressure ram, means for deliver-
"ing fluld pressure to the low pressure ram of the
intensifier fo creste high pressure when the fiuid
pressure directed to the press has built up, an
adjustably loaded valve controlling such delivery
to the low pressure ram, o casing for said velve,
mesns for directing said high pressure -to the
press, and & valve in said casing, independent of
the adjustably loaded valve, for controiling ex-
haust from the low pressure ram.

2. The combination of & rotary pump, means
for continuously operating the same for creating
& constant circulation of fluid pressure, a valve
for controlling the distribution of such fAuid pres-
sure; said valve being manually movable to ad-
mit fluid preseiire and automsatically movable to
exhaust such fluid pressure at the end of 2 press
operation, a press to which such fiuid pressure is
directed, an intensifier including & low pressurs
rem of the pull beck type and & high pressure
ram, means for delivering fluid pressure to the
iow pressure ram of the intensifier to create high
pressure when the pressure directed to the press
has built up, means for controlling the time inter-
val preceding the building up of high pressure
including an adjustably losded velve comtrolling
delivery to the low pressure ram, a casing for said
valve, means for directing said high pressure to
the press, and a valve in said casing for control-
ling exhaust from the low pressiure ram.

3. The combinsafion of o rotary pump, means
for continuously operating the same {or creanting
a constant, circulation of fluld pressure, & valve
for controlling ¢he distribution of such' fuld
pressure; said velve being manually movebie to
admit fluid pressure and automatically movabie
to exhaust such fluid pressure gt the end of &
press operation, & press to which such fuid pres-
sure iIs directed, an intensifier including @ low
pressure ram and a high pressure ram, means for
delivering fiuid pressure to the low pressure rom
of the intensifier, adjustable valve means for re-
straining delivery of pressure to said iow pressure
rem, until the pressure directed to the press has
built. up, a casing for said adjustable valve means,
means for directing high pressure created by the
intensifier to the press, and a valve in seid casing
for controlling exheust ffom the low pressure
ram.

4. The combination of & continuously operating

pump for creating fluid pressure, & valve for con--

trolling distribution of such pressure, an intensi-
fier having a low pressure ram and 2 high pres-
sure ram, said valve having ports communicating
with one side of said low pressure ram and with &
press when in one position, and with the Istter,

another side of said low pressure ram and & source

of fluid supply when in another position, manu-
ally controlled means for operating said valve in
one direction, means including & latch for holding
it in fizxed position after such movement, and
electrically controlled means for auwm&tically
releasing such holding means, .

5. The combination of & rotary pump, means
for continuously operating the same for creating
a constant circulation of fluid pressure, & valve for
controlling distribution of such pressure, means
for moving said valve to operative position, a
press to which such fluid pressure is directed, a
line leading to said press, an intensifier having &

1,097,085

low pressure ram and a high pressure ram, means
affording communication between said valve and

both sides of the cylinder containing the low

pressure ram, 8 high pressure line between the
intensifier and the line leading to the press, a
pilot check valve in said latter line; seid check
valve opening automatically for the passage of
working pressure to the press, means for divecting
fluid pressure to open said pilot value when the
press line is open to exhaust, and elecérically con-
trolled means for automatically releasing the
valve controlling distribution of pressure.

8. The combination, in fluid pressure operated
mechanism, of a2 constanily operating rotary
pump, means for continuously driving the same,
& valve for controlling delivery of fiuid pressure
from said pump to a press ram, said valve being
meanually movable to admit fuid pressure snd
sutomatically movable to exhaust such fiuid pres-

sure &t the end of & press operation, an intensi- -

fler, means for delivering finid pressure io the
intensifier for building up high pressurs aficy
the low pressure delivered to the press ram has
built up, means for delivering such high' pres-
sure to the press ram, o loaded check vslve con-
trolling the passage of fluid to the intensifier
cylinder when building high pressure, g cesing
for said loaded valve having & tubuler exten-
slon, & spring in engagement with said valve

‘mounted in seid tubular extensicn; the latter

being internally threaded, and & threaded plung-
er moveble in said tubular extension for adjust-
ably loeding said check valve,

7. The combination of a rotary pump, mesns
for continuously operating the same for creat-
ing & constant circulstion of fluld pressure, &
valve for conirolling the distribution of such
fluid pressure, & press to which such fAuid pres-
sure is divected, an intensifder inciuding s low
pressure ram and & high pressure rawm, Mesns
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ior delivering fluid pressure to seid low pressure

ram to builld the desired high pressure, means
for delivering said high pressure to the prees to
complete the comprezsive action, & valve cosing
in the line leading to the low pressure ram, an
adjustably loaded valve for restraining delivery

of pressure to said low pressure rem until the -

low pressure delivered to the press has built up
mounted in said casing, and s ‘spring-presszd
check valve also mounted in said casing inde-
pendently of the adjustably loaded valve through
which fluid pressure exhausts from said low pres-
sure ram when it moves to inactive position.

8. The combinaticn of & rotary pump, means
for continuously operating the same for creat-
ing a constant circulation of fiuid pressure, &

125
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main valve for controlling distribution of such .

pressure, manuslly actuated means for moving
said valve to operative position, a press to which

such fluid pressure is directed, a line leading to

said press, an intensifier having low and high

pressure rams, measns afiording communication

with both ends of the cylinder containing the
lew pressure rem, s high pressure line between
the high pressure ram and the pressure line lead-
Ing to the press, & pilot check valve in said latter

136
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line; said check valve opening sutomatically for -

the passage of pressure to the press, electrically
actuated means for automatically relessing the
main valve to permit it to shift to reverse posi-
tion, and means for delivering pressure to open
said pilot check vailve when the press is open
to exhaust after the main va.lve has been shifted
to the reverse position.
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9. The combination, in fluid pressure operated

mechanism, of a constantly operating rotary
pump, means for driving the same, a press ram,
an intensifier, means for delivering fluid pressure
from said pump to the press ram, independent
means for delivering fiuid pressure to the in-
tensifier for building up high pressure therein
after the low pressure delivered to the press ram
has built up, means for subsequently delivering
high pressure. to the press ram, a check valve con-
trolling the passage of fluid pressure to the low
pressure cylinder of the intensifier when building
high pressure, a casing for said check valve,

" means for adjustably loading said check valve so
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as to control the time interval and speed at which
said -high pressure builds up, an.independent

| )
check valve in said casing controlling exhaust

from the low pressure cylinder of the intensifier,
a pilot check valve in the line leading to the

press ram, a main operating valve, manual means-

for operating the same, means including a latch
for holding said valve in the operative position
until the high pressure builds up to a predeter-
mined point, electrically actuated means for
automatically releasing the main operating valve
and permitting it to move in the opposite direc-
tion, and pressure actuated means for opening
said pilot check valve when the press ram is
open to exhaust through the main operating
valve. :

» RICHARD W. DINZL.
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