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UNITED STATES PATENT OFFICE.

to Ha d

'Development Corporatlon, VVilmmg-

ton; Del;, a corporation of Delaware
Applxcatlon,AprxL.’i, 1947;.Serial No;.739,917 "

3 Claims:.
' 1
The. present’ invention. relates™ to Hydraulic
presses. and,, especially,. to. hydraulic. presses for
use in small shops, laboratories and the liKe:
It.is. an object.of. this. invention to  provide a
hydraulic. press which will be simple in.construc-

(C1.100—289).

<

tion,. easy. to operate and” Highly economical®in -

operation..

Tt is a further object to provide a Hydraulic
press. which, while. operable . manually, will’ per=
form.a.fast. workmg cycle:

A still further. object of .the. ihventiorn consists
in.the provision of a.hydraulic.press of the above
mentioned. type which. may. selectively be oper-

~ ated by a.manually operable pump or by a.motor

driven.pump..
It.is:also.an obJect of. this. invention to. provide

a laboratory type press.ih which.tlie closihg speed
may be.varied and which.closes. by gravity.

Still.another object-of. this invention is.to. pro-
vide 3 press. construction. for laBoratory presses
and the like in- which.the reservoirs  and. hy-
draulically, actuated.ram. are entn'ely concealed
within.the. press bed.

These and. other. objects’ and. advantages. of

the.invention will appear more. clearly from: the

following description. in.connection with.the ac-
companying drawings.in. which:

Figure 1 is. a partial.transverse. section. taken
through the press.of the present.invention;

Figure.2 is.a. section taken along the line.2—2
of. Figure 1;

Figure 3 represents: a. diagrammatic showing
of the:press.according to tHe:invention and: of a
hydraulic circuit therefor. :

General’ outline:

A press. constructed according to the.present
_invention: consists- primarily. of a bed.having.a
_stationary platen on the top:thereof and.a.mav-

able platen positioned:over the:stationary platen.
Strain. rods. are  connected: with the: movable
platen and.extend downwardly-into:the:bed with-
in: which: they are: connected with. a:- platform.
The aforementioned platform has mounted.there-
-on: 3. cylinder which opens: upwardly: to.receive
2. double- acting . ram. secured, to:the stationary
platen:and: extending downward therefrom. A
suitable:sealing means:is provided aroundthe:up-
ward open. end..of the:cylinder so. that- it forms
with the aforementioned ram advaneing: and re-~
tracting means.. . -

. A'reservoir is also: carried by-said. platform -and

,s_urrounds the. cylinder: and opens: upwardly: so
. that any-leakage:of fluid from:the:cylinder. flows
© by gravity directly: into:the: reservoir.-
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. 2 .

Preferably: a- manually: operated- pump: is; em-
ployed: for supplying. fluid: to.the: cylinder. but. it
will be: understood that.a. metor. driven.pump
could:be-utilized if-desired..

The combined weight of the movable platen
the- strain rods;, the. platform: connectmg,_the
strain:rods at:their lower-ends; and; the:cylinder
andireservoir. combination:is such-that. the-press
will; close: by gravity: when fluid is-released.from
the upper-end of thereylinder.: For:this:purpose
a manually operated- valve:is-employed- and-the
said:valve:is-adapted:for varying.the:-rate of:fluid
flow from-the upper-end-of. the-cylinder. thereby
to.control ,the closing;speed of the:press:.

A Structural: arrangement

~Référring: now- to: the: drawings: in: detaal ‘the
strueture- deseribed- thérein: comprises: a< ffame .
generally - designated: 18* which' has:- movably
mounted therein & platfrom 1 whichi-in:its turn
carriesc four strain-rods: These strain rods: i2
may. be-fastened" to- the’ platform: I’ in' any dé-
sired ' manner. -In-the particular:structure-shown

(it the: drawings-the strain-rods 12 pass’ thirough

the platform- {1 and-are:provided: with:a-thread
i3°engaged By lockingnuts {4 and: 8- The strain
rods: 12/ are’ slidably mounted in:and: guided: by
bushings- 8 threaded: into: the: pres& frame and
secured tliereto-by lock nuts-9.. :

Connected: in any- convenient: manner to the
platform . 1 £ is: a:. fluid. reservoir: or: tank: 46,

Spaced; from: the: inner:wall: of: the:. tank:16 bt

inside- said: tank: and connected.to: the:platform
{4:is:a . cylinder-11; the-bottom of which is:formed
by: the, platform. {1 while: the:upper: end- of :the
cylinder- I1. is: formed. by. a:. ring- 18, Extending .
through the.ring. 18. and rigidly. connected-to the
press.frame in any convenient.manner is. aﬁplung-
er 19 provided with. two bores 28 and 24, - ... -
The.bore, 20" communicates with the. cyhndn-'
cal space 22 provided between the cylmden (k.

. and the outer-wall of thie plunger 19.  The bore

21’ extends all the way: through' the plunger 19

"and’ through -a plston' 23 which is- connected® to

the:plunger 1§ ane- which; either-itselff prevents

‘corinection’ of the- cylih'dr-icali space- 22" withi- the

bottom:of the cylinder 1T, or'which may ‘be ‘pro-
vided: with: piston:rihgs: or: the: line:to ‘prevent.
communication:. In. the : ‘construction
shown; the piston: 23: is: firmly: held; against: the
plunger. 19 by'means-of a:nut:24: . 'Therupper -end
of the. bore:20. communicates: with- a;.conduit: 25

-leading; to. a- pressure: gauge: 26.. -Also commiini-

cating with the conduit 25-is:a.conduitr 21 hav-
ing g branch line 28 leading: to a.manually op-
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erable three-way valve generally designated 29.
The valve 29 comprises g cylindrical portion 30
communicating with a cylindrical portion 31 of
a slightly larger diameter than the cylindrical
portion 30. The cylindrical portion 30 is pro-
vided with a thread engaged by a corresponding
thread of.an abutment screw 32 which is adapted
to be advanced or retracted by means of the han-
dle or crank 33.

The screw 32 has a non-threaded extension 34

adapted to engage a ball 35, which in its turn -

will close off communication of the branch line
28 with a conduit 36 when the ball is in its right
hand end position with regard to Figure 3. In
this instance fluid communication is established
between the conduit 36 and the conduit 37. On
the other hand, when the ball 35 engages the seat
38, fluid communication between the conduits 36

10

15

and 37 is prevented while fluid communication -

is established between the conduit 28 and the
conduit -36. The conduit 36 communicates with
the upper portion of the bore 21. A spring 35a
‘is effective to urge the ball 35 toward the seat
38 for a purpose to become hereinafter more ap-
parent. '

Arranged on top of the plunger 19 and con-
nected to the press frame in any convenient
manner is a platen 39 adapted to carry a die 40
for cooperation with the die-4i, which latter is
connected to the movable bed 42 carried by the
upper ends of the strain rods 2.

The press according to the present invention
is furthermore provided with a hand pump gen-
- erally designated 43. This pump comprises pri-
marily a casing 44 with a central bore having a
larger section 45, a medium section 46 and a
smaller section 47. A spring 48 has its lower end
resting in the medium section 48, whereas the
upper end of the spring 48 engages a piston 49
and continuously urges the latter upwardly
against a panel 50. The panel 50 carries a sup-
port 51 to which is linked by means of the pivot
52 a link 53. The link 53 is connected by means

of a pivot 54 to g lever arm 55 having connected

thereto a handle 56 and being linked by pivot
‘51 to a plunger 88. The plunger 58 has a section
58c of a diameter somewhat larger than that of
the lower section 58b. In this way, downward
movement of the plunger 58 will cause the sec~

tion §58a to abut the plunger 49 which latter will -

.then move downwardly against the thrust of
the spring 48. The larger section 45 of the cen-
tral bore in the casing 44 constitutes a eylinder
in which the piston 49 acts as a pumping plunger.
This cylinder communicates through the conduit
37 with the cylindrical portion 80 of the valve
28. ' The cylinder 45 also communicates through
& channel or duct 59 with a duct 60 housing a

spring 61 which continuously urges the valve.

‘ball 62 upwardly so as to prevent communication
between the duct 59 and the duct 60. The duct

60 communicates through a duct 63 with a port

‘64 in the pump casing 44, the port 64 communi-
cating in its turn with the conduit 27. Arranged
in the conduit 27 is a check valve 65 which opens
.only in the direction of the arrow A. Similarly,
a check valve 66 is provided in the conduit 37 and
.opens.only in the direction of the arrow B. A
-flexible conduit 68 is connected with the tank at
.the bottom thereof and leads to the conduit 37
thereby supplying make-up fluid to the lower
-end of eylinder 17 during the closing of the press,
-and conveying exhaust fluid to the tank durmg
-the -opening of the press.
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-oped by the pump is substantially greater.

4

Operation

It may be assumed that the préss is open as
shown in Figure 1 and that the ball 35 of the
valve 29 is in its right hand position to close off
communication between the conduits 28 and 37.
It will be apparent that at this time the fluid in
the upper end of the cylinder 17 is trapped by the
ball 35 and the check valve 65-so that the upper
platen is stationarily supported.

To bring about a closing movement of the
press, the operator actuates the handle 33 to
retract the extension 34 from the ball 35. At this
time the spring 35a¢ and the pressure standing in
the upper end of the cylinder (T act to move the

. ball 85 leftwardly. The conduit 28 is fthereby

opened and the weight of the press parts causes

‘the movable platen 42, the strain rods 12, the

platform 11 and the cylinder i7 to move down-
wardly. It will be apparent that the rate of this
downward movement can be controlled by the
operator by manipulating the handle 33 to posi-
tion the ball closer or farther from the end of the
conduit 28.

During the closing movement of the press by
gravity, fluid is supplied to the lower end of the
cylinder 17 from the reservoir 16 through the
flexible conduit 68, the conduit 317, the valve 28
and the conduit 36 and bore 21.

When the press is completely closed and the
movement thereof is halted by engagement of
the work piece by the die or mold mounted on
the movable platen, the working stroke of the
press is instituted by actuation of the pump 43.

- At this time the handle 233 of the valve 29 is

actuated to permit the ball 35 to seat against
the seat 38. It will be noted that the spring 35a
accomplishes this seating. = ‘
During the first part of the working stroke of
the press at which time the resistance encoun-
tered may not be very great, the handle 55 of the
pump 43 is oscillated below its Figure 3 position.
Downward movements of the handle move the
piston 48 and the plunger 58b downwardly to

. expel fluid through the check valve 65 into the

conduit 2T whence it is conducted to both ends of
the cylinder 171. Inasmuch as the working area
in the lower end of the cylinder is greater than
that in the upper end, the said cylinder, platform,
strain rods and other platen move downwardly.

After the work resistance being encountered

‘by the press increases to the point where it be-

comes difficult to move the lever 55 a further
working movement of the press may be had by
oscillating the said lever above its Figure 3 posi-
tion. This will allow the piston 4§ fo remain idle
and the entire pumping action will be by the
plunger 58b. The plunger 58b being substantially
smaller than the combination of plunger 58b
and piston 49, the pressure which can be devel-
The
arrangement thus provides for a variable speed
closing stroke, a high speed initial working
stroke, and a final high pressure working stroke.

After the work in the press has been completed,
the handle 33 is rotated so that the extension 34
moves the ball 35 to the right and again closes
off the end of conduit 28. The lower end of the
cylinder 17 is now connected directly with the
reservoir:- 18 while the upper end is connected in

‘elosed circuit with the pump 43..

Actuation of the pump therefor will cause up-
ward movement of the cylinder 11, platform i1,
strain rods 12 and the upper platen 42. When
the cylinder 17 has been returned to-its Figure 3
position, actuation of the pump 43 is halted and
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5.
the press will remain open and ready for a new
cycle of operation.

It will be noted that any leakage from the
upper end of the cylinder 11 flows directly back
to the reservoir 16 and that the reservoir 16 and
the ram {9 are completely enclosed within the
press bed. This results in a very neat arrange~
ment and one in which the hydraulic fluid and
the highly polished hydraulic ram are at all
times protected from dirt and other foreign
particles.

It will be understood of course that the present
invention is by no means limited to the particular
construction shown in the drawings and the
particular field of employment referred to in the

specification, but that this invention also com- -

prises any modifications and applications within
the scope of the appended claims.

I claim: '

1. A hydraulic press comprising in combination,
a stationary plunger, fluid operable cylinder
means surrounding said plunger and having op-
posed unequal pressure areas, first conduit means
extending through said plunger and communicat-
ing with one of the pressure areas of said eylinder
means, second conduit means extending through
said plunger and communicating with the op-
posite pressure area of said cylinder means, pump
means, and valve means having connections re-

spectively with said pump means and each of said -

conduit means and operable selectively to hy-
draulically connect the opposite pressure areas of
said cylinder means simultaneously with said
pump means or for connecting only one of the
pressure areas of said cylinder means with said
pump means.

2. In a hydraulic press, a stationary horizontal
platen, a double acting ram connected with and
extending downwardly from sald stationary
platen, a cylinder receiving said ram and form-~
ing therewith an upper pressure chamber and a
lower pressure chamber having a pressure-
responsive face larger than that of said upper
pressure chamber, z platform carried at the lower
end of said cylinder, a movable platen positioned
above said stationary platen, strain rod means
connecting said movable platen and said plat-

" form, a reservoir surrounding said cylinder and
mounted on said platform and opening upwardly
to receive fluid leakage from said cylinder, and

" valve means connected with said upper pressure
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chamber and movable selectively to entrap fluid
therein for stationarily supporting said movable
platen above said stationary platen or to exhaust
fluid therefrom for permitting the descent by
gravity of said movable platen, said valve means
being adjustable to control the rate of descent of
said movable platen.

3. In a hydraulic press, a horizontal stationary
platen, a double acting ram exiending down-
wardly from said stationary platen, a cylinder
receiving said ram and- defining therewith upper
and lower pressure chambers, the lower pressure
chamber having a pressure-responsive area
greater than that of said upper pressure chamber,
a platform carried by said cylinder, strain rod
means connected with said platform and extend-
ing upwardly through said stationary platen, a
movable platen carried by said strain rod means
above said stationary platen, a reservoir surround-
ing said cylinder and mounted on said platform
and opening upwardly, pumping means connected
to supply fluid under. pressure to both of said
pressure chambers, and valve means connected
between said pressure chambers, said reservoir,
and said pumping means, and movable selectively
into a first position to connect said upper pressure
chamber with said pumping means while connect-
ing said lower pressure chamber with said
reservoir, a second position to interconnect said
pressure chambers and said reservoir, and a third
position to connect both of said pressure cham-~
bers with said pumping means. ,
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