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1. 
This invention relates to hydraulic presses and 

more particularly to a novel actuating circuit 
adapted for operation of Small inexpensive 
hydraulic presses. 
Throughout the hydraulic press industry, and 

particularly in the plastic molding field, there 
has been a demand for a small, relatively inex 
pensive hydraulic press for the production of 
Small pieces involving simple pressing techniques 
and comparatively low tonnage. To meet this 
demand there have been designed many small 
preSSes of the “laboratory type' and a number of 
Small presSes constructed according to conven 
tional designs for standard large size presses. 
Both of these types of presses have proved inade 
quate inasmuch as the laboratory type press is 
inconvenient to handle and is generally not pow 
ered, and the Small presses of conventional de. 
Sign are necessarily expensive per unit of capac 
ity because of the hydraulic pumps and motors 
required. 
Thus this particular size range of hydraulic 

presses has been reluctantly neglected by press 
manufacturers in favor of designs and sizes 
which have warranted a considerable investment 
on the part of the purchaser. The present in 
vention relates to a Small size inexpensive hy 
draulic press which is power actuated and is 
Suitable to meet the requirements of the industry. 
A general object of the invention is to provide 

a practical and inexpensive powered hydraulic 
preSS for the above-mentioned purposes. 
Another object of the invention is to design a 

hydraulic press comprising a novel actuating sys 
tem including a pneumatic intensifier or power 
device for developing hydraulic pressure on the 
pressure or working stroke of the press. 

Still another object of the invention is to 
design a novel actuating circuit such as above 
described whereby the rapid advance stroke of 
the press ram to the work is effected by pneu 
matic displacement of the hydraulic fluid in the 
asSociated reservoir and the pressure or working 
Stroke of the ram against the work is effected by 
a pneumatic intensifier or pressure device. 
A further object of the invention is to charge 

or set the pneumatic intensifier in a circuit such 
as above described by hydraulic fluid pneumati 
cally forced from the press reservoir into the 
intensifier which is preferably discharged or 
actuated by pneumatic fluid directed thereto 
from an associated shop line: 
The foregoing and other objects and advan 

tages of the invention will become apparent from 
a consideration of the following specification and 
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pressure device generally designated 58. 

2 
the accompanying drawing, wherein the single 
figure is a flow diagram of a novel pneumatically 
operated hydraulic circuit embodying the inven 
tion, the hydraulic press and the pneumatic in 
tensifier being diagrammatically shown in cen 
tral vertical Section. 

Describing the invention in detail and refer 
ring to the drawing, it may be noted that the 
hydraulic motor generally designated 2 is illus 
trated in greatly reduced size for the purpose of 
convenience, said motor comprising a press ram 
4 which is reciprocal within a complementary 
cylinder 6 in the press frame 8. The frame 8 
is provided with an annular internal reservoir 
containing a body of hydraulic fluid 2 which is 
admitted to the lower end of the cylinder 6 
through a port 4 and a valve generally desig 
nated 6. 
The valve f comprises a body or casing 8 

with a bore 20 containing a complementary stem 
or spindle 22 which is connected by a pin 24 to 
a seat 26 adapted to open and close a port 28 
through the inner end of the body 8. The seat 
26 is spring-pressed to its closed position by a 
Spring 30 acting against the stem 22 which is 
actuated to open and close the seat 26 by a cap 
or plug 32 threaded into the body 8 as at 34 
and operated by a handle 36 against the resist 
ance of a Spring 38. Thus it will be understood 
that by rotating the handle 36 the plug 32 is 
operable to urge the stem 22 and the seat 26 in 
Wardly to the open position thereof against the 
resistance of the Spring 30. Upon rotating the 
handle 36 in the opposite direction the Spring 30 
is released to urge the stem 22 and the seat 26 to 
their closed position preventing flow of fiuid from 
the port 4. The spring 38 is operable to develop 
friction on the threads at 34 to create frictional 
resistance to actuation of the plug. 32. 
The reservoir () is connected to a pneumatic 

line 40 which is connected to a three-way selector 
valve 42 having a connection to a pneumatic Sup 
ply line 44, such as a shop air line, Supplied with 
pneumatic pressure fluid from an associated 
Source (not shown). The valve 42 is also con 
nected to a discharge or relief line A6 and to an 
intensifier or high pressure line 48 for a purpose 
hereinafter described. 
The reservoir () is connected to a hydraulic 

pipe or line 50 which communicates through a 
one-way check valve 52 with the top of a cylinder 
54 in a casing 56 of a pneumatic intensifier or 

The 
casing 56 is provided with a depending wall or 
projection 60 containing the before-mentioned 
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cylinder 54, and the casing 56 is formed at its 
lower extremity with a relatively large pneumatic 
cylinder 62 receiving a piston 64 which is con 
nected to a small piston 66 reciprocal within the 
cylinder 54. Thus the pistons 64 and 66 move 
as a unit within their respective cylinders to 
develop pressure against the ram 4 on the pres 
sure or working stroke thereof after Said ram has 
completed its rapid advance stroke, as herein 
after described. 
The cylinder 54 is also connected to an hy 

draulic line or pipe 68 which cominunicates 
through a one-way check valve 70 with a port 12 in 
the frame 8 communicating with the lower end 
of the cylinder 6. The line 68 carries hydraulic 
fluid under high pressure from the cylinder 54 
and is thus designated the high pressure line of 
the system and comprises a gauge 4 to indicate 
the hydraulic pressure therein. 
The pneumatic intensifier 58 is actuated or 

discharged by pneumatic pressure fluid flowing 
from the line 48 through a conventional regu 
lator generally designated 76, Said regulator 
comprising a body or casing 78 with a Spring 
bonnet or casing 80 secured thereto in any 
convenient manner. The body 78 comprises 
a pneumatic inlet passage 82 and a pneumatic 
outlet passage 84 communicating through a port 
86 which is adapted to be opened and closed by 
a seat 88. This seat is connected by a Sten 
90 to a flexible diaphragm 92 which abuts the 
convex bottom surface of a spring plate 94 
actuated by a spring 95 which is adjustable to 
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regulate the pressure of the pneumatic fluid : 
flowing from the outlet paSSage a:4. A baffle 
plate. 98 carrying a tube 30 is provided to 
dampen pulsations of the compressed fluid with 
in the passage 84. which would otherwise tend 
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pressure or working stroke. 
to cause a hunting or oscillating action of the 
diaphragm 92 as will be readily understood by 
those skilled in the art. Also, flow of air 
through the valve past the tube fog reduces 
pressur?, betweeñ the plat? 98 and the dia 
phragin 92, thus causing further opening of the 
valve augmenting the flow of air therethrough. 
Thus it will be. understood. that pneumatic pres 
Surë fiuid flowing through the inlet poi?t 83 
passes through the port 86 winen the seat 88 is 
in its open position and flows into the outlet pas 
Sage 88. When p?ešSü?e 5uiltup Within the out 
let passage 84 reacts through the tube 66 
against the diaphragm.92 to build up a pressure 
value of predetermined magnitude thereagainst, 
the spring 96 is compressed by the diaphragm 
92 which is connected to the stem 9 and is 
thus operabie to close the seat, 88, thereby pre 
venting the further fow of fluid from the inlet 
passage 82 to the outlet passage 84 until the 
pressure value in the latter passage drops below 
the predetermined value at which the spiring. 93 
is operable to thrust the diaphragm 92 and the 
stem 99 downwardly, thereby opening the seat 
83 against the resistance of a Small spring 2 
which is operable to urge the seat 88 to its 
closed position upon the release or upward 
movement of the stem 90. 
In operation of th? no Vel circuit above ?e 

scribed, the valve 6 is actuated to its advance 
position by rotating the valve lever 36 clock 
wise, thereby opening the seat. 26 to accommo 
date flow offiuid from the reservoir 46 through 
the port í 4 into thé bottom. of the cylinder 6. 
At this time the valve 42 is actuated to its 
rapid advance position wherein pneumatic fluid. 
is directed from the Supply line 44 to the pneu 
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4 
matic line 4 which is connected to the reser 
voir 16, thereby exerting pressure against the 
body. 2 of hydraulic fluid therein. Thus the 
hydraulic fluid is urged into the bottom of the 
cylinder 6 and the ram is urged. On its rapid 
advance stroke to the Work. When the ram 
engages the work the valve 6 may be closed, 
whereupon the hydraulic fluid is forced through 
the line 5 and the one-way check valve 52 into 
the cylinder 54 urging the pistons 66 and 54 
downwardly to their set or charged position. It 
may be noted that if desired the Valve 6 may 
be retained in its open position until the pres 
sure is built up Sufficiently within the line 5 
to set or charge the intensifier 58 as above de 
scribed, whereupon the valve 6 may be closed. 

After the intensifier 58 has been set and the 
valve 6 has been closed, as above described, the 
Selector valve 42 is actuated to direct pneumatic 
pressure fluid from the supply line 44 to the 
pneumatic linie 48 and through the regulator 76 
into a line 4, the pneumatic pressure within 
which is adjusted by regulation of the device 
76. The pneumatic pressure from the line 34 
passes into the cylinder 62 to exert a predeter 
mined pressure against the large piston 64, 
thereby urging this piston and the associated 
piston 66 upwardly to force the hydraulic fluid 
within the cylinder 54 outwardly through the 
line 68 and the one-way check valve to into 
the port 2 and thence into the bottom of the 
cylinder 6 to urge the ram 4 on its pressure 
or working stroke. 

Preferably, the above-described circuit is. So 
designed that each stroke or discharge of the 
intensifier 58 is operable to move the press ran 
4 approximately a quarter of an inch on its 

- If a Öñger Strok? 
is desired the intensifier may be recharged by 
actuating the selector valve 2 first to its ad 
Vance-position whereat pneumatic pressure fluid 
is directed through the line 45 to urge hydraulic 
fluid from the reservoir is through the line 50 
into the cylinder 54 to reset the intensifier 58, 
and then the selector valve 42 is actuated to its high pressure position directing pneumatic 
pressure fluid through the line 48, the intensi 
fier 76 and the line 04 into the cylinder 62, 
thereby actuating or discharging the intensifier 
58. This procedure may be repeated until the 
ram 4 has reached and maintains the desired 
pressure or travel. To release the pressure, the 
Selector valve 42 is actuated to its neutral posi 
tion whereat the pneumatic fluid therein is di 
rected to the discharge line A6, and the valve 
f6 is then opened, thereby releasing the pres 
Sure in the bottom of the cylinder 6 and per 
Initting the ram 4 to drop on its return stroke. 

... The valve - f6 is then left in its open position 
60 
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until the ram 4 has again completed its rapid 
advance stroke on the next cycle of the press. 

It is tõ be understood that I do not wish t? 
be limited by the exact embodiment of the de 
Vice shown which is merely by way of illustra 
tion and not limitation as various and other 
forms of the device will, of course, be apparent 
to these skilled in the art without departing 
from the Spirit of the invention, or the scope 
of the claims. ?? 

* I Clåin: - . 
1. In an actuating circuit for an hydraulic 

motor comprising cylinder means and ram 
means reciprocal therein; the combination of a 
closed reservoir. of hydraulic fluid, operating 
Valve means: adapted in therapid advance posi-. 
tion thereof to accommodate flow of fluid from 
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said reservoir to said cylinder means and adapt 
ed in the closed position of Said valve means to 
positively cut off said flow, an intensifier device 
comprising Spaced cylinderS and engaged pis 
tons reciprocal therein, one of said cylinders and 
asSociated piston having a greater croSS Sec 
tional area, than the other, an hydraulic con 
nection between said reservoir and Said other 
cylinder entirely independent of Said Valve 
means and comprising one-Way check Valve 
means accommodating flow of hydraulic fluid 
to Said other cylinder, a connection getWeen 
Said other cylinder and Said cylinder in eans en 
tirely independent of said operating Valve means 
and comprising One-Way check Valve means a C 
commodating flow of hydraulic fluid to Said 
cylinder means, pneumatic Valve means. Oper 
able in the advance position thereof to exhaust 
said one cylinder and to deliver pneumatic fluid 
from an associated source to Said reservoir for 
urging the fluid therefrom to said cylinder 
means in the rapid advance position of Said 
operating valve means thereby urging said ran 
means on rapid advance stroke thereof and 
forcing fluid from the reservoir to said other 
cylinder, and for urging hydraulic fluid from 
the reservoir to the other cylinder in the closed 
position of Said operating Valve means, Said 
pneumatic valve means being adapted in the 
high pressure position thereof to deliver pneu 
matic fluid from said Source to said one cylinder, 
and an adjustable valve connected between the 
pneumatic valve means and said one cylinder for 
regulating the pressure of pneumatic fluid de 
livered to said. One cylinder. 

2. In an actuating circuit for an hydraulic 
motor comprising cylinder means and ram 
means reciprocal therein; the combination of 
a closed reservoir of hydraulic fluid, operating 
valve means adapted in the rapid advance posi 
tion thereof to accommodate flow of fluid from 
said reservoir to said cylinder means and adapt 
ed in the high pressure position to cut off Said 
flow, a pneumatic intensifier unit comprising an 
hydraulic pressure device having a constant 
connection entirely independent of Said oper 
atting valve means to said reservoir and having 
another constant connection to said cylinder 
means independent of said operating Valve 
means and the first-mentioned connection, Said 
intensifier device comprising a pneumatic preS 
sure device operatively connected to Said hy 
draulic device for actuation thereof, and pneu 
matic valve means adapted in one position there 
of to exhaust said pneumatic pressure device 
and to deliver pneumatic pressure fluid to Said 
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6 
to said pneumatic pressure device, and adjust 
ing valve means connected between the pneu 
natic valve means and the pneumatic device 
for regulating pressure of pneumatic fluid de 
livered to Said pneumatic pressure device. 

3. In an actuating circuit for an hydraulic 
motor comprising cylinder means and ram 
means reciprocal therein; the combination of a 
closed reservoir of hydraulic fluid, operating 
Valve means connected to Said reservoir and to 
said cylinder means for accommodating flow of 
fluid from Said reservoir to Said cylinder means 
in the rapid advance position of Said Valve means 
and adapted in the high pressure position there 
of to cut off said flow, a pneumatic intensifier 
unit comprising an hydraulic pressure device 
having a connection to said reservoir entirely 
independent of said operating valve means, and 
having another connection to said cylinder 
means entirely independent of Said operating 
Valve means and the Second-mentioned con 
nection, said intensifier unit comprising a pneu 
matic pressure device operatively connected to 
Said hydraulic device for actuation thereof, 
pneumatic Valve means adapted in one position 
thereof to exhaust the pneumatic pressure device 
and to deliver pneumatic pressure fluid to said 
reservoir for urging the hydraulic fluid therein 
to Said hydraulic pressure device and also to Said 
cylinder means in the rapid advance position of 
said operating valve means and for urging hy 
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reservoir for urging the hydraulic fluid there 
from to said hydraulic pressure device and to 
said cylinder means in the rapid advance posi 
tion of said operating valve means, and in the 
high pressure position of said operating Valve 
means for urging hydraulic fluid from Said 
reservoir to said hydraulic pressure device, said 
pneumatic valve means being adapted in an 
other position to deliver pneumatic pressure fluid 
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draulic fluid from said reservoir to said hydraulic 
pressure device in the high pressure position of 
said operating valve means, said pneumatic 
valve means being adapted in another position 
to deliver pneumatic pressure fluid to Said pneu 
matic pressure device, valve means for cutting 
off communication between said hydraulic de 
vice and said reservoir when pneumatic pres 
Sure fluid is delivered to said pneumatic pres 
Sure device, one-way check valve means in the 
connection between said hydraulic pressure de 
Vice and said cylinder means for accommodating 
flow of hydraulic fluid to the latter, and means 
for adjusting pressure of pneumatic fluid de 
livered from said pneumatic Valve means to said 
pneumatic preSSure device. 

REZA. J. HESS. 
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