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1 Clalm

ThlS 1nvent1on relates to a. press’ operated on :

the same pr1nc1p1e as the  familiar  hydraulic
.press; in which a fluid -acts ‘as the agent- for
_transmitting pressure exerted on 1t at one point

5 to the work in the press. -
- Heretofore presses operated under fluid pres-

sure ‘have been constructed employing & ram

" which i moved into contact with. the  work and
applies a great pressure thereto. .An objection
iy’ to the prior form of construction has been . the
t1me required for moving the” ram from an in-

active position into contact ‘with: the work and, .

again, the time requn‘ed for moving the ram

- from the work to a posn;mn enabling removal of.

15 the work from the press. A further disadvantage

*of the types of presses heretofore used has been -

-in the transmission of fluid through ‘the system
from the compression cylinders to the ram eylin-~
" der.
9o fluid together with the:distance to be traversed
by the same have resulted in unwieldy and un-
‘economical fittings rendered necessary to with-
stand the pressures involved. With the old type
of fluid transmission system leakage, _especially
o5 at the joints and connections, was Very commeon
" and equally. undesirable. S
It has been an object of: our mventmn to pro-

duce a hydraulic press: which wastes less’ time:

in idle motion and which 'permits the application
.30 of a considerably greater fluid  pressure:to the
ram than has heretofore been deemed possible.
We have also designed our invention to accom-

plish this in such manner that all the fluid ducts’

are carried in -a single casting which thereby
35 eliminates the use of many coupllngs and other
~connecting devices:

" The time ordinarily idly consumed in move-
ment of the ram to and from the work is reduced’

by .the pr0v151on of a dual pressure.applicating
deviee; oné portion of which acts to move the
ram into contact with the work rapidly and then
becomes inactive while the operating pressure is
applied through a second device. A release has.

‘been provided for the pressure ‘built up in the’_

T 4f ram cylinder which operates to permlt the . re-
‘turn.of the ram cylinder rapidly to an inactive

i posmon whereupon the Work acted on may be’

. removed from the press.
The fluid, which is.ordinarily oil, used in the

5o creation and maintenance of the desired -oper-:
 ating pressure in the ram head is, in accordance;
. with our invention, confined-to ducts formed.in-
a casting earrymg both the pressure apphcatmgf

means and the ram cylinder. = -
% Other objects of our 1nvent10n w111 become

_annexed drawings.:

. struction ‘of the ram. and pressure cylinders; 15

The extreme pressures developed in the:

- showing - réspectively the 1a1ge and small pump

(CL103—11) . . .. S

apparent from the detalled descrlptmn followmg,
which is to ‘be.intérpreted by’ reference to the
The novel features of our
invention: will “be summarized -in the .claim. -It

s understood that we have only described a pre- 5

ferred. form of construction émbodying our in-
vention and that: vanatmns may appear without
departing from the, spirit of ‘this invention.
Referring now -0 the drawings: ‘
- Pig. l'is a side elevatmn of a press embodylng lio"‘
our mventlon, .
Fig. 2 is an end: view of such a press,

CFig. 3.is a horizontdl section as indicated by

the lines 3—3 in Tig:. 1 showing a one-piece con-

Wig. 4 is a transverse section as.indicated by
the lines 4—4& in Fig. 3. showing the. pressure
cylinder. check valves and the release valve;

Figs. 5 and 6.are transverse sections as indi~
cated by the lines 5—5 and. 6-—6 in Fig. 3 and

cylinders; and -

" Fig. T is a fragmentary sectlon showing the

form of gauge used to determme the ram oper-

atmg pressure. - 25
"Qur .invention -as heremafter descrlbcd con-

 templates .the use: of ‘a pair of pump cylinders

which act on a body of oilto force the same into
a ram cylinder-and ereate:a pressure therein
which moves. thie ram into.contact with the work 30
and at the same time apphes the requisite pres-.
sure thereto.:: :

~The frame for such a press may be constructed
of structural shapes and, as shown in Fig. 1, may
comprise end members 10 mounted on a. su1table 3
base, not’ shown, and conhected. at their top by 5
cross-channels 12,7 ‘A second pair of channels

184 is provided which may be adjustably positioned

on the end:members 10 by movable pins 15 to.
provide a table for the work: This table may 40

‘be raised or lowered by means of cables T se-
“cured ‘at one:end thereto and passing over pul-:

leys 18 to be wound on & drum carrying a ratchet
wheel 20,:to which is-also:secured a hand crank.

A suitable pawl 21 enables the table to be raised g

“on rotation of the crank-and, due to the pawl,
" will retain the same:in a:suspended position.

The ram and. its..cperating mechanism are.
carried by the upper channels 12. ' As shown in
Fig. 3. a casting: 25 -is "¢arried by said channels g
and provides an oil.reservoir 26 open at the top )
and for which a sultable ‘cover plate -2T may be
prov1ded Coe

A ram cylmder 30 is” prov1ded in the castmg
25..Carried. by the cylinder is the ram' 35, the 56
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lowermost or work-engaging end of which is re-
movable for repair or replacement. - This ram,
which snugly occupies the cylinder 30 is provided
at its upper end with sealing means 36 which,
together with a seal 371 of the bottom of the cyl-
inder, eliminates substantially all loss of oil pres-
sure in the cylinder.”
by the casting 25 at top of and about ‘the cyl-
inder 30. Complementary arms 39 are carried
by a bracket which- is attached to the.lower end
of :the ram 35.  Tension springs 40 connect the
respective complementary brackets and provide

a quick return for the ran head which operates

substantially as fast as: the oil ‘is released from
the ram cylinder.

A pair of pump cylmdels of dlﬁ’elent bore is
provided to apply pressure through the oil to the
ram 35.  The larger of these cylinders will be
designated 45 and the smaller 47,
Fig. 2, the cylinders are positioned. side by side
to permit the pistons of both to be simultaneous-
ly ‘operated by a hand har 58. The bar 58 ter-

minates at its inner edge in a channel 5! which -

is pivoted at 52-to a pair of downwardly extend-
ing ears 53 of the casting 25. The channel 5

. carries a pair of links 55 and 56, to which are

30

35

40, ,
" will link 56, but the applied force will ‘be less. For

4

50

55,

60

65

70

75

" stantially identical except as to size.

pivoted the pistons 60 and 61 of the large and
small pump ‘cylinders respectively.: The piston
lengths and the distances between centers of the
links 55 and 56 is such that the difference in pis-
ton stroke due to the respective distance of the
pump cylinders from the pivot point 52 is com=
pensated for. "Expressed in another fashion; the
pivoted channel 5f mounted at 52 will apply a
different arcuate angle of movement and a dif-
ferent force to a piston depending on the distance
between the pivot of the channel and the pivot
of the links 55 or 56 on the bar. Thus the link
§5 will move its cooperating piston fartlher for a
given arcuate movement of the channel 51 than

this reason the piston adjacent pivot 52 is em-
ployed as the high pressure piston and the other

is the low pressure piston. Thus the large travel

and low pressure of piston 60 rapidly moves the

parts to position and after this piston becomes

idle the piston- 61 operates at high pressure to
transmit the small added volume of oil to. the
parts to apply the operating pressure. .

The two pump cylinders and pistons - are sub-
Both pis-
tons are provided at their inner ends with seals
which, together with packing adjacent the lower
ends of the cylinders eliminates substantially all:
leakage between the: respectlve pistons and cyl-
inders.

In the large cylinder 85 oil is adrmtted theleto
through the check valve 65 when the ball of the
same is drawn inwardly against. its spring by
creating a partial vacuum in the cylinder. Simi-
larly oil is drawn into the smsall cylinder: AT
through a check valve 65a. A partial vacuum is
created by movement of the hand lever 50, which
in turn acts to Wlthdraw these plstons from thelr
cyllnders

Upon. filling the said cylinders with oil the -
same is'pumped to the ram cylinder through the .

ducts 67 and §7a in the casting 25.. In the course
of travel through said ducts the oil passes a pair
of check vaves 68 and 68a which prevent its re-
turn to the respective cylinders. . These ¢heck
valves, shown. in Figs. 4, 5 and 6, when pushed
against their retaining springs by the fluid, al-
low the flow of oil to .a common duct 10 leading
to the ram cylinder 30 As the oil is pumped

2,195,478

Four arms 38 are carried-

- from the cylinder back to the réservoir.

As shown in .

to the cylmder 30 the ram 35 is forced down-
wardly against the springs 40 into contact with
the work, whereupon the operating pressure is
built up to the desired amount.
cylinder 45 is used principally to rapidly move
the ram into contact with the work, after which
it becomes substanmally inactive. A passage con~
taining a check valve 15, leading to the reservoir
26 through an opening.76 is shown in Fig. 5.
This valve tormally acts to prevent flow of oil
The: coil
spring in the same however, is of such strength
that when the ram engages the work and begins
to build up an operating pressure the valve proper
is forced away fromi the opening by the oil'under
pressure and thus makes its escape to the reser-
voir 26.

The actual operating pressure, which reaches
several tons, is built up by the action of the small
piston, clurmg which time the large piston re-

‘The large pump ..

5

10

20

ciprocates idly, If excessive pressure is built up .

at the ram-head which might strgin the work-
ing -parts; a pressure release check valve 15q,

Incorporated. as shown in Fig. 6, begins to func-

tion. This valve:75¢ is similar-to ‘the valve T5
Just described, except that the operating spring is
very rauch stronger and this requires a very much
greater pressure acting against the valve. Pproper
to-effect anoil release. As shown in Figs.'5 and

. 6, the valve proper of the check valve 75 and 15¢
The pressure released by the: larger:

are different.
valve 15 does not attain any considerable mag-

25

30

nitude and with, the ordinary type of valve re- _

sults in a continual chattering. On. the other

hand, the valve proper of the unit 75¢ must with-

stand s¢ great a pressure that the ball and spring

socket - construction there shown are 1endered‘

necessary.

It is well -to note -at: this txme that the pomt‘

at which the large pump cylindér 45 cuts oub, due

to the action of the check valve 15, may be de-
If desired, the springs 48
may be so.calibrated that upon' a certain ex-.

termined in two ways.

tension of the ram, from the cylinder they will
build up a spring pressure sufficient: to overbal-

ance the force exerted by the spring: of the check.

valve 15. 'If desired, this form of. release- need

not be used and the pressure set up in the fluid-
by ‘contact of the ram head with the’ work may.

be ‘utilized to effect such- release.

The oil pressure built. up in the ram cyhnder‘
" As shown’
in Fig. 4 this comprises a check valve 80 which
normally prevents flow of the oil'outwardly from:
.the'duct 18, in ‘which it is confined by the check:
- valves 68 and 68a.

may. be released by a suitable valve.

A hand wheel 82, carrying
a pin adapted.to engage the ball of the cHeck

valve 80 is threadingly carried in the: casting 25.

‘Thus rotation of the hand wheel 82 in- a:counter~
clockwise direction causes the pin 83 to push the

ball 80 away from-the outlet which it normally.
closes and: thus permits flow of the oil to the res=’
“When ‘the ram is returned to its up-.

ervoir. 26.-
permost position under the action of the springs

‘40 the pin 83 may be withdrawn, whereupon pres-

sure may-again be built up in the ram cylinder:

To prevent leakage of oil from the resérvoir tne.

hand wheel 80 is carried by a tapered bushing 84

35

40,

60,

which, at its outer end, carries a nut 85 which -

forces packmg about the hand wheel suppoumg
rod 86.
It will be seen from the foregoing descrlptlon

that we have invented a novel ocil-operated hy- -

draulic press which incorporates many -distinc-.

tions over . similar press: mechanismo heletmore

5
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built, and especially wh1ch prov1des a unitary.
construction for the'various cylinders and ducts -

leading thereto, and which provides a ram rapidly
movable into coutact with the work and back
again to an inactive position.

Other modes of applying the principle of our
“invention may be employed instead of the one

explained, ‘change being made 2as regards the

structure herein disclosed, prov1ded_ the means .
stated by the following claim or the equlvalent of-
.such stated means be employed:

We therefore particularly point out and dIS—-
tinctly claim as our invention: _

In apparatus for supplying hydr auhc pressure
to presses and the like, a casting having cylin-
ders therein of dlfferent dlameters pistons op-

3

er able in saxd cyhndezs, means for slmultaneous—
1y operating said pistons, said means comprising
a lever pivotally movable about anaxis which

is normal to a plane containing the axes of sald |

pistons, links pivotally connecting said lever with

“sald pistons, the point of pivotal conneéction oI -
the link connected to the smaller piston being-
closer to the pivotal axis of said lever ‘than the -

link ‘connected to the’ larger. piston, said casting
having passages therein leading from the respec-

10

tive cylinders, a low-pressure relief valve in sa,ld e

large cylinder passage and a ‘high - pressure’ re-

lef valve in said small cyhnde' passage.

JOHN Y. BLAZEK.
VERNON R. ROY.
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