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My invention relates to mechanism for con trolling the operation of hydraulic apparatus, hy 
draulic presses for instance, and comprises a 
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. 
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A further object of my invention is to provide 
an improved controlling valve which may be 

Such position during the operation of the pump 
ing unit; such valve being released when the 
high pressure reaches a predetermined point. 
If desired the valve may be locked 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 
puill back the intensifier ram. 
A further object of my invention is to provide 

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 ran 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 
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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 60 
ram, and being opened by pressure to exhaust po 
sition when the controlling valve is open to ex 
haust. 
And a still further object of my invention is to 

provide cooperative and associated means where- 65 
by the entire operation is carried on automat 
ically once the controlling valve is opened. 
These and other features of my invention are 

more fully described hereinafter; reference being 
had to the accompanying drawings, in which: 70 

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. 75 

Fig. 3 is a plan view of the mechanism shown 
in FigS. i and 2. 

Fig. 4 is a sectional elevation illustrating a pair 
of check valves located in the line between the 
main valve casing and the low pressure cylinder 80 
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- 85 
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 90 
employed therewith. 

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

Fig. 8 is a diagrammatic representation of the 
piping leading to the several parts of the mecha- 95 
S. 
In the operation of hydraulic presses which have 

a comparatively long working stroke and which 
require a high pressure only near the end of such 
stroke, at which time the moving die is acting 100 
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 los 
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- lo 



sure may be built up which is automatically de 
livered to the press ram when the low pressure 
has moved the ram of the press nearly to the end 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

of the working stroke and is about to commence. 
the actual compressing work. 

The several associated and cooperative elements 
which constitute my improved mechanism may be 
mounted on a base 1 which may be bolted to a 
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 108 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 11a 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 con 
municating with a pipe 14 leading to a plunger 
for operating a pilot check valve 10b 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 10b located in the low pressure line 10 
leading to the press or other hydraulic mecha 
nism, the line 118, affording communication be 
tween said valve casing 8 and the bottom of the 
OW 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 12a 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 11, past check valve 11b, to the lower part 
of the cylinder 5 and raises the low pressure ran 
13, compressing the fluid within the latter and 
forcing the same into the high pressure ram 15 
from which it passes through the line 15a, over 
the check valve 10b to the press ram. 
The delivery of pressure to raise the low pres 

sure ram and develop the necessary high pressure 
is regulated by the spring-controlled check valve 
i1, contained within a casing.11d carried by the 
line 11, which check-valve may be loaded as may 

The low pressure ran is hollow and . 

1927,085 
be desired to control the fluid pressure delivered 
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 11d receiving such 
Spring; such head having an operating stem 218 
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 
low pressure having to build up...in the casing 11d 
before the check valve 11b 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 ran when the 
latter is lowered by pressure delivered above its 
piston 13b from the line 128. 
The line 10 through which fluid pressure is de 

livered to the press or other mechanism is pro 
vided with a pilot check valve 10b, contained 
Within a casing 10, and shown more particularly 
in the sectional view, Fig. 5. This valve may be 
lightly loaded by a spring 10d and is arranged to 
open automatically upon the delivery of pressure 
to the press ram. The high pressure line 15a 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 13, within the ran 
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 10b, 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 controls: the operation of 

my improved mechanism may be operated by a 
lever 9; normally occupying the position indi 

... cated by broken lines, Fig. 6. While it may be 
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 26a 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 29a 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 31a 
at their ends opposite the link connections with 
the core of the solenoid, which shoulders are 
adapted to engage a cross piece 26b at the end of 
the rod 26 when the latter is moved upon operat 
ing the lever 9, to the position indicated by full 
lines, Fig. 6. The latches are held in the posi 
tion indicated by the weight of the inactive sole 
noid core. 
The lever 98 is pivotally connected at 9b to 
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links 33 which may be pivotally attached to the 
head of the valve casing, and such lever is also 
connected at 9e and 9d, respectively, to the stem 

45 

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 50 
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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 12 is open for delivery of 
pressure to the pull back piston 13 of the low 
pressure ram and the line 14a is open for delivery 
of pressure to open the check valve 10b; the 
Valve 9 remaining in the inoperative position. 
The pump is churning without delivering pres 
sure to any other line. When the valve 9 is 
xnoved to the operative position represented by 
full lines in Fig. 6, however, pressure is delivered 
by the constantly operating centrifugal pump 3 
via line 10 to the press ran, see Fig. 8. When 
this pressure has built up to its limit pressure is 
directed to the line 11a 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 ran of 
the press is operated to bring the platen with 
the work in engagement With a fixed portion of 
the press, depending upon the manner of oper 
ating the same, and at this point fluid pressure 
from line 118 will overcome the force of the spring 
20 holding the check valve 11th in the closed po 
sition, permitting the low pressure to build up 
in the low pressure cylinder of the intensifle, 
raising the ran 13 and creating the necessary 
high pressure in the cylinder 13, which passes 
wia, the line i5a over the check valve 10b to the 
preSS racia. 
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 9a and the spring 2 
restores the valve 9 to inoperative position. 

In this particular arrangement, I have indi 
cated means whereby the high pressure may be 
automatically 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, a moving part of Such gauge, the 
indicating arrow 36, for instance, closes an elec 
tric circuit, which energizes the Solenoid 29 and 
the latter in turn raises its core 29, which actu 
ates the latches 31 holding the Valve-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 
27 which has been compressed when the valve 9 
is opened. 
When the valve 9 has been moved to the in 

operative position, (either manually or auto 
matically) pressure will be directed via line 12 
to the space in the cylinder between the head 
of the same and the low pressure ran 13, and 
acting upon the piston formed by the flange 13 
of said ram, will lower the same ready for further 
action; the fluid beneath the ran 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 
the low pressure ram is in the lowered position, 
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 100 containing the check valve 
10; such pressure acting upon a piston 41 within 
the cylinder whose rod 41 underies said check 
valve 10b. The delivery of such pressure via the 
by-pass 14 raises the piston and rod, thereby 
lifting the check valve 10b 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 11d containing the 
check valve 11b, may drain via line 22a to the 
Storage or Supply tank 2. w 
The operation of Iny improved apparatus is 

as follows: 
Upon starting the notor, the centrifugal pump 

will deliver fluid pressure to the pull back piston 
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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 fluid pres 
Sure to the press ran 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. 33. 
Low pressure fluid now passes from the pump 
via the valve.9 and line 10 to the press ran until 
such pressure builds up to its limit. When such 
low pressure builds up in the press, it passes to 
the ran 13 of the intensifler and to the high pres 
Sure cylinder of the intensifier; in the first in 
stance past the loaded check velve 1b which 
controls the building up of high pressure, and in 
the latter instance past the check velve Ob which 
automatically lifts. When the low pressure ad 
mitted to the press ran has built up, such pres 
Sure in line 11 overcones the check wave b 
and passes to the intensifier whereby high pres 
sure may be developed which passes via, line i5e 
over the check valve 10 thence to the ram of the 
press; the low pressure ran of the intensifier 
continuing to move and effect the desired high 
pressure. When this high pressure reaches a 
predetermined point, which may be indicated by 
the arrow of the gauge, the operator releases the 
lever and the controlling valve 9 moves to the 
inoperative position. If such action is to be 
automatic, such arrow makes contact with a cir 
cuit closing device, and the closing of the circuit, 
energizes the Solenoid Switch, which in turn 
raises the latches 31 holding the main waive 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 9 and the low pres 
sure ram of the intensifier is open to exhaust via 
the line il. At the same time, full pump pres 
sure is being supplied via line i28 to the pull 
back piston of the low pressure ran of the in 
tensifier; such pressure holding 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 controlling 
Valve 9. 

claim: 
1. The combination of a rotary pump, mean 

for continuously operating the same for creating 
a constant circulation of fluid pressure, a valve 
for controlling the distribution of such fluid pres 
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sure; said valve being manually movable to admit 150 
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fluid pressure and autoraticaiiy Govakie to ex 
haust such fluid pressure at the end of a press 
operation, a press to which such fluid pressure is 
directed, an intensifier including a low pressure 
Iran and a high pressure rain, aneans for deliver 
ing fluid pressure to the low pressure ram of the 
intensifier to create high pressure when the fluid 
pressure directed to the press has out up, an 
adjustably loaded valve controlling such delivery 
to the low pressure ram, a casing for said valve, 
Ineens for directing said high pressure to the 
preSS, and 3, Valve in Said casing, independen, Of 
the adjustably loaded valve, fox coroiling ex 
haust from the low pressure rain. 
2. The combination of a rotary pull ER p, neans 

for continuously operating the same for creating 
8, constant circulation of fluid pressure, a waive 
for controlling the distribution of such fluid pres 
sure; said valve being manually movable to ad 
Knit fitid press re and automatically Gaovable to 
exhaust such fluid pressure at the end of a press 
operation, a press to which such fluid pressure is 
directed, an intensifier including a low pressure 
ran of the pull back type and a Raiga pressus's 
rare, Raeans for delivering fluid pressure to the 
iOV7 pressure ran of the intensifier to create high 
pressure when the pressure directed to the press 
has built up, means for controlling the ticine inter 
val preceding the building up of higa pressure 
including an adjust&oly loaded waive controlling 
delivery to the lovy pressure rain, a casing for said 
valve, means for directing said higia pressure to 
the press, and a valve in said casing for control 
ling exhaust from the lovy pressure ratch. 

3. The cornbilation of a rotaxy Rap, Reassing 
for continuously operating the sacche or creating 
a constant, circulation of fuid pressure, & Wave 
for controlling the distribution of scia fluid 
pressure; said wave being Riacally noVaoia to 
admit fluid pressure and autoRhatically gravese 
to exhaust such fluid pressure at he exad of , 
press operation, a press to which stica fitaic pres 
Sure is directed, an intensifer inct Adig 8, 10.7 
gressure rain and a high pressure its R, Ghegs as or 
delivering fluid pressure to the loy press stre reason 
of the intensifier, adjustable valve (neans for re 
straining delivery of pressure to said ovy pressure 
gram, until the pressure directed to the press has 
built. up, a casing for said adjustable Vaive Gaeans, 
means for directing high pressure created by the 
intensifier to the press, and a valve in said casing 
for controlling exhaust for the loy pressure 

4. The combination of a continuously operating 
pump for creating fluid pressure, a valve for con 
trolling distribution of Such pressure, an intensi 
fier having a low pressure ran and a high pres 
sure ram, said valve having ports communicating 
With one side of Said low pressure ran and Wyith a 
press when in one position, and with the latter, 
another side of said low pressure ran and a source 
of fluid supply when in another position, manu 
ally controlled means for operating said valve in 
one direction, means including 8 latch for holding 
it in fixed position after such movement, and 
electrically controlled means for automatically 
releasing such holding means. 

5. The combination of 8, rotary pull Cap, means 
for continuously operating the Seane for creating 
a constant circulation of fluid pressure, a 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 8 
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low pressure ram and a high pressure ran, means 
affording communication between said waive and 
both sides of the cylinder containing the low 
preSSure ran, a high pressure line between the 
intensifier and the line leading to the press, 2. 
pilot check valve in said latter line; said check 
valve opening automatically for the passage of 
working pressure to the press, means for directing 
fluid pressure to open said pilot value when the 
press line is open to exhaust, and electrically con 
trolled means for automatically releasing the 
valve controlling distribution of pressure. 

6. The combination, in fluid pressure operated 
Knechanism, of a constantly operating rotary 
Ipump, neans for continuously driving the sane, 
8, Valve for controlling delivery of Sienic pressure 
from Said punp to a press ran, said wave baing 
Thanually novable to admit fiurid pressure and 
auto(matically novable to exhaust such fluid pres 
Sure at the end of a press operation, an intensi- . 
fier, means for delivering iuid pressure to the 
intensifier for building up high pressure after 
the low pressure delivered to the press ran ass 
to it up, neans for delivering such high pres 
SLA 'e to the press racia, a loaded check valve con 
trolling the passage of fluid to the intensifier 
cylinder when building high pressure, a casing 
for said loaded valve having a tubuis exten 
Sion, & Spring in engagement with said valve 
Raounted in said tabular extension; the latter 
being internally threaded, and 8, threaded plung 
(eir 2 movable in said tubular extension for adjust 
aloy loading said check valve. 

... the combination of a rotary puzino, liness 
fox continuously operating the sgine for creat 
ing 3, constant circulation of fluid pressare, & 
Waive for controlling the distribution of such 
fluid pressure, a press to which such fiurid pres 
Suare is directed, an intensifer inciding a lovy 
Ipressure rare and a high press are sca, Erneas 
for delivering fluid pressure to seid low press Axe 
re:GR to build the desired high pressure, negans 
for delivering said high pressure to the press to 
COGaplete the collaptrassive 8-ction, g, waive cosing 
in the line leading to the OT pressure rail, aca 
gdjustably loaded valve for restraining delivery 
of pressure to said low pressure rain until the 
Ovy pressure delivered to the press has built up 

!Chouinted in said casing, and a 'spring-pressed 
check valve aiso Eraounted in said casing inde 
pendently of the adjustably loaded valve throlagia 
Which fluid pressure exhausts from said low pres 
Suare ran when it noves to inactive position. 

8. The combination of a rotary pump, means 
for continuously operating the same for creat 
ing a constant circulation of fluid pressure, E, 
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main valve for controlling distribution of such 
pressure, manually 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, means affording communication 
With both ends of the cylinder containing the 
low pressure. ram, as high pressure line between 
the high pressure ragn and the pressure line lead 
ing to the press, a pilot check valve in said latter 
line; said check valve opening automatically for 
the passage of pressure to the press, electrically 
actuated means for automatically releasing the 
main valve to permit it to shift to reverse posi 
tion, and means for delivering pressure to open 
said pilot check valve when the press is open 
to exhaust after the main valve has been shifted 
to the reverse position. w 
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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 fluid pressure to the in 
tensifier for building up high pressure therein 
after the low pressure delivered to the press ran 
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 
as to control the time interval and speed at which 
said ... high pressure builds up, an independent 

S 
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 ran is 
open to exhaust through the main operating 
valve. 
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