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This invention relates to hydraulic presses and
more parficularly to a novel actuating circuit
adapted for operation of small
hydraulic presses.

Throughout the hydraullc press industry, and

ineXpensive_

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
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demand there have been desighed 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-

required.

Thus this partlcular size range of hydrauhc
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 3
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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, salid 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 I8
containing a<body of hydraulic fluid 12 which is

- admitted to the lower end of the cylinder 6

ity because of the hydraulic pumps and motors 20
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~through a port 14 and a valve genera,lly desig-

nated 186. -

The valve {§ 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 fo open and close a port 28
through the inner end of the body 18. The seat
26 is spring-pressed to ifs 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 I8 as at 34
and operated by a handle 36 against the resist-
ance of g 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

o resistance of the spring 30.

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
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associated reservoir and the pressure or working

stroke of the ram against the work is effected by
a. pneumatic intensifier or pressure device.

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 disch arged 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

g consideration of the follow;mg specification gnq -_

.45
A further object of the invention is to cha,rge' |
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~ pressure device generally designated 58.

- source  (not shown).
- hected to a discharge or relief line 48 and to an
intensifier or high pressure line 48 for a purpose'

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 14, The spring 38 is operable to develop

friction on the threads at 34 to create frlctlonal
resistance to actuation of the plug 32. .

The reservoir {6 is connected to a pneumadtic
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
The valve 42 is also con-

hereinafter described.

The reservoir 1§ is connected to a, hydraulic
pipe or line 50 which communicates through s
ohe-way check valve 52 with the top of a cylinder
94 in a casing 56 of a pneumatic intensifier or -
The

~casing 56 is provided with a depending wall or
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projection 60 containing the before-mentioned




| 3
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
'cy11nder 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 e,lso eenneetea te- an hy-

draulic line or pipe 68 which comimuiicates
~ through a one-way check valve 10 with a port 72 in

the frame 8 communicating with the lower end-

of the cylinder 8. 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 14 to indicate
the hydraulic pressure therein,

The pneumatic intensifier 58 is acftuated or
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matic lme 48 which is connected to the reser-
voir {8, thereby exerting pressure against the
body - l2 of hydraulic fluid therein. Thus the
hydraulic fluid is urged into the botiom of the
cylinder 6 and the ram 4 is urged on its rapid

advance stroke to the work. When the ram
engages thie work the valve 18 may be closed,
whereupon the hydraulic fluid is forced through

the line 58 and the one-way check valve 2 into

the cylinder 54 urging the pistons 86 and 84
downwardly: to theéeir set or charged position. It
may be noted that if desired the valve {% may

be retained in its open position until the pres-

sure is built' up sufficiently within the line 58
to set or:-charge the intensifier 58 as above de-
scmbed 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

discharged by pneumatic pressure finid ﬂowmg |

- from the line 48 through a conventional regii-
lator generally designated 7§, said regulator -
comprising a body or casing 18 with a spring
bonnet or casing 88 secured thereto- in any
convenient manner. The body 18 comprises
a, pneumatic inlet passage 82 and a pneumatlc
outlet passage 84 communicating through a port

86 which is adapfed to be opened and closed by

a seat 88. This seat is connected by a stem
90 to a flexible diaphragm 92 wlich abuts the
convex bottom surface of a spring plate 94
actiiated by a spring 8% which is adjustable to
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selector valve 22 is actuated to direct pneumadtic
pressure fluid from. the supply line €4 to the
priéumatic line 48 and through the Ieguletel 16
into a liné {64, thé pheumatic pressure mthm

which is edms‘ﬁed by régulation of the device

8. The pneumetle pressure from- the line- {94
passes into the cyllnder 62 to exert a predeter-.
mined pressure against the large niston 64,
thereby urging this plsten and the essoe1eted
piston 6§ upwardly to force the hydraulic fluid
withih the eylinder ok outwardly through the
line 68 and the one-way -check valve 78 into
the port 72 and thence into the botfom of the
cylinder 6 to urge the ram 4 on its pressurex

- or working stroke.:

regulate the pressure of the pneumatle ﬂuld

A baf

lowing from the outlet passage ‘84,

plete €8 carrying a tube
dampen pulsations of the compressed £

those skilled in the arft. Also, flow of air
through the valve past the tiube (08 reduces
pressure. betweent the plate 98 and the -dia-
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{806 is pmwded to-
uj.d ﬁflth“ |
in the passage 84 which would otherwise tend
to. calise 2 hunting or oscillating action- of the -
diaphragm 92 as will bé readily understood by

__ _pl gssure or wefklng stmke
- is 'desired the mtens:tﬁer mey be recharged by

phragin 92, thus causing further opening of the -

valvé augmenting fhe flow of air thérethrough. .y

Thus it will be. iridérstood- that pneumatic pres-
suré fi

i its open position and fléws into the ouitlet pas-
Sage 84‘ Whsh pressiire puilt up withinl the out-
et passdge 84 reacts through the tube

value of predetermmed magnitude therea,gnmsb--
the spring 98 is compréssed by the diaphragm
82 which is connected to the stém 8§ and is
thus operabie to closée the seat 83 thereby preé-
'ventmg the further fiow of fluid frem the inlet
passage 82 to the outlet passage 84 until the
pressure value in tl ¢ latter passage drops below

the predetermined valué at which the sprifig' 85

is operable to thrust. thHe diaphragm 92 and thé
stem 99 downwardly, thereby opening the seat
68 against the resistance. of a small spring, {02

“which is operable to urge the seat 8% to its
closed p031t10n upon the release or upwe.rdj |

- movement of the stém 8§8.. |
In operation of thé novel GlI'CU.lt ebeve de-
scrlbed the valve 18 is actuated to itS ddvance

osition” by rotating the valve lever 38 clock-

w1se thereby opening. the. seat 28 to eccemmo-
“date T

tid flowing through the inlet. port 82
passes thfocgh. the port 86 when the séat 88 is
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against thé diaphiagm. 82 to build Up a pressure

ow of fluid.from the reservelr ‘ﬂ threughv

hd-.
Ut

Preferably, the ebove-descrlbed elreult is. so
designed that egch stroke or dlseharge of the
intensifier 58 is operable to move the press ram
g apprommetely 2 querter of an-inch on its

actuating the selector valve 42 first to 1te ad-
vance position whereat pneumatic DY esstire fluid
is directed through the Ilne 88 to tirge Avdr aulic
fiuid- from the reservoir {8 through the Iine 5§
into: the eylmder E4 to reset the mtenmﬁer 58
and: then the’ selector valve 42 is actuated te
its high pressure position directing preumatic
pressure ﬂmd threugh the line . 48, the mtensz-

- fler 76 and the line (04 into the cylinder 62,

09

 pressure or trevel
- Seléetor valve 42 1s actuated to lts neutral posi-

thereby aetua,tmg or dlsehargmg th.e mtenelﬁer

58 This procedure may be repeeted untﬂ the
ram- y ! hes reached and me,mtams the desired
To release the pressure the

tionn Whereat the pneumetlc ﬂuld therein is di-
rected to the dieeherge line 48, and the valve'
[§ ist then opened, ther eby releeelng the pres-
sure in the bottom of the" eylmder 6 and per-
mitting the ram & to drop* on its return stroke.

THe valve- (6 is’ then left in' ifs open position
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until’ the: rfam: 4 has again compléted its. re,pld. -
advenee stroke on the next eycle of the press.

It is t6 be understood that T do not wish to
be hmlted by the exact embedlment of the de-
vice shown whieh is- mere]y by way of 111ustre,-f

tion and not” llmltetlon as various" and other

formis of the dev.tee wilk of course be epeerent |
to these skilled’ inr- the art wuhou‘o denaftmgf

_from the: sp1r1t ef the mventmn* or the scep‘*f‘fT -

of the: elalms
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the port (4 into th€ bottom. of the cylinder 6.

At this time  the Velve A2 is

eetuated to. 11:3'_ :
rapld advance p051t10n Wherem pneumetlc :ﬂu1d=-_
_1s directed from the supply 11ne 44 to the peeu-f

- closed: reservoir of: h.vdreuhe fluid, -

| clalm . .. | | U N
1. In' ah actuating c1rcu1t for’ an: hydrauhe“'

“motor comprising cylmder mea,ns and- ram

means reciprocal therein:: the cembmeﬁmn of a

. valve means:adapted: in. the:rapid advance ‘PGSi--
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tion thereof to accommodate ﬂow of fluid from n

If a 16hger stroke

operating




- means

said reservoir to said cylinder means and adapt-
ed in the closed position of said valve means 10
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 fiuid
to said other cylinder, a connection between
said other cylinder and said cylinder means en-
tirely independent of said operating valve means
and comprising one-way check valve means ac-
commodating flow of hydraulic fluid to saild
cylinder means, pneumatic valve means oOper-
able in the advance position thereof to exhaust
said one cylinder and to deliver pneumatic fluid
from an asscciated 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 ram
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

i0

19

20

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
9, 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-
ating valve means to said reservoir and having
another constant connection to said cylinder
independent of said operating wvalve
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 fo said

30
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to said pneumatic pressure device, and adjust-
ing valve means connected between the pneu-

‘matic valve means and the pneumatic device

for regulating pressure of pneumatic fluid de-
livered to sald pneumatic pressure device. |
3. In an actuating circuit for an hydraulic
motor comprising cylinder means and ram
means reciprocal therein; the combination of 2
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 sald 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 eylinder
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
sald hydraulic device for actuation thereof,
pneumatic valve means adapted in one position .
thereof to exhaust the pneumatic pressure device
and fo 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 rapld advance position of

- said operating valve means and for urging hy-

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
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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 wurging hydraulic fluid from said
reservoir to said hydraulic pressure device, sald

pneumatic valve means being adapted in an-

other position to deliver pneumatic pressure fluid
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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.
| RELZA J. HESS.
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