April 18, 1933. R JONGEDYK . 1,904,864

MATERIAL WORKING APPARATUS

Filed June 13, 1930 " 2 Sheets—Sheet 1
60— éé .,
39 ° )
1

/3

PadSERE S0

: q

Yy

/5.  a— 1

| 2y
F4 —

B/ A

/e/al

NN

//

e
A rgeiyf



1,904,864

2 Sheets—Sheet 2

,///7‘)/.

/////

L»"JZ

Hrverrior
V. \/ﬂ/zyed/’//r

9 e

7

=

R. JONGEDYK
MATERIAL WORKING APPARATUS

Filed June ‘13, 1930

N

N

\\\\\\\.

\\\\\\\\A

//%///Z%W//

-J

~7wvzy

/4_//

~)

‘April 18, 1933.
74 |

]



Patented Apr. 18, 1933

UNITED STATES

1,904,864

PATENT OFFICE

" RALPH JONGEDYK, OF HINSDALE, ILLINOIS, ASSIGNOR TO WESTERN ELECTRIC
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' MATERIAL WORKING APPARATUS

 Applioation flled June 13, 1930. Serial No. 461,085,

This invention relates to material work-
ing apparatus, and more particularly to a
pressure fluid actuated material working
apparatus and a control system therefor.

- & " The primary object of this invention is the
provision of a simple, reliable and efficient
control mechanism for pressure fluid actu-
"ated material working apparatus. .

" In accordance with one embodiment of this

‘13 invention as applied to a hydraulically ac-
tuated machine press having a tool carrying
ram carrying a piston at one end reciprocable
in a pressure fluid cylinder, there is provided

- a hydraulic transmission system connected to

13 the cylinder including a flaid pump and &
manually operable control valve for the sys-
tem. By actuating the control valve the op-
erator may control the flow of the flmd
“throrough the system so as to cause the ram

£) to advance under a predetermined low pres-
sure for a predetermined distance, maintain

- it for any desired period of time, release the

pressure at will, reverse the ram under low
pressure, or may advance the ram to com-
25 plete the stroke under high pressure and
- maintain it under the latter pressure as long
as. is desired, the high pressure preferably
first becoming effective at a point Just above
.the work., - , fr
Means are provided for varying the nor-
mal distance between the tool and the work
- within certain limits by an adjustment of

30

the ram and also for varying the length of
the stroke of the ram within certain limits

35 by varying the position of an upper stop.

- Other objects and advantages of this in-

-vention will more fully appear from the
following detailed description, taken in con-
nection with the accompanying drawings,
wherein. S S
Fig.1is a fragmentary side view, partly in
“section, of a hydraulically actuated bench

type machine press equipped with one em-

45 bodiment of the control gnechanism of this
invention for controlling the reciprocation
of the press ram; L

- Fig. 2is a plan view of Fig. 1, and
“Fig. 3 is a diagrammatic vertical sectional
- 80 view of the press shown in Fig. 1 and of the

~with a hydraulic cylinder 13. A vertically

-the ram at all times, but permitting it to re-

- tool 20.

-explained hereinafter, through ports 25 and.

- given herein. -

control mechanism and the hydraulic trans-
mission system therefor. . :
Referring now to the drawings in detail
wherein like reference numerals indicate
similar parts, and particularly to Fig. 1, there
is illustrated a hydraulically actuated ma-
chine press having a base or bed 10 secured
to a bench top 11, and integral with the base
is a vertical frame 12 having formed there-

A5'5

reciprocable ram 14 (Fig. 3) is mounted in
the lower end of the cylinder 13, the ram hav-
ing an integral piston 17 at its upper end
within the eylinder. Clamped to the lower
end of the ram 14 is a guide 18 provided with
an arm at its right side to which is fixed a
guide rod 19 reciprocable in an .opening pro-

-vided in the press frame 12, the guide, 1t will

be apparent, serving to prevent rotation of
70

ciprocate in the operation of the press. The .

ram 14 at its lower end is provided axially

with an aperture within which is suitably

secured a punch or other material workin%
‘ 'Igle' punch 20, in the operation o:

the press, cooperates with a die 21 carried

upon the bed 10 of the press to shear, form,

or shape articles from material 24 positioned

76

- upon the die. ‘The piston 17 is actuated by -

pressure fluid, for instance oil, supplied to
the cylinder 13 at opposite ends of the pis-
ton 17, which are of digerent areas, providing
a differential * piston, for a purpose to be

26 formed in the cylinder 13." :
The pressure fluid for operating the ram
14 is supplied by a motor driven pump 27
of 8 known type mounted upon the press
frame 12 (Fig. 1) and shown diagrammat-
ically in Fig. 3. Since the details of the
ump 27 are not necessary to a complete un-
erstanding of this invention a detailed dis- .
closure and description-thereof will not be .

Referring to Fig. 3 where"i.n' the control
mmechanism and the hydraulic‘transmission
system is shown diagrammatically, a stem :

- orrod 28 fixed axially to the ram 14 extends

upwardly from thé upper end of the piston. -
17 thereof and through a cap or head 29 100
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secured to a stationary sleeve 30 fitted into
the upper end of the bore of the cylinder
13, the sleeve 30 having a flange 31 at its
upper end fixed to the upper end of the

“cylinder 18. Secured to the upper end of the

rod 28 is a shouldered sleeve 32 formed ex-
teriorly with a plurality of oppositely dis-
posed slots 33 and 84, forming fluid passages,
which extend for the greater portion of the
length of the sleeve and also with displaced
fluid inlet and outlet ports 35 and 36, respec-
tively, one communicating with each of the
slots, the sleeve 32 being reciprocably mount-

ed in the bore of the sleeve 30 and movable

with the ram 14. Reciprocably mounted in
the bore of the sleeve 32 is a control valve
37 having a central vertical passage 38 termi-
nating at opposite ends in fluid inlet and out-
let ports 41 and 42, respectively. In the ac-
tuation of the valve 37 to be described here-
inafter the ports 41 and 42 are aligned with
the ports 85 and 36, respectively, of the sleeve
32 to permit a free passage of the pressure
fluid through the passage 38 of the valve.
The lower end of the valve 37 is formed with
a flange 43 having an upper annular surface
which normally is spaced from a shouldered
annular surface 44 of the sleeve 33, and at
times, as will be described hereinafter, en-
gages the surface 44, while the lower surface
of the valve 37 is predeterminedly spaced

from the upper surface of the rod 28 when
_ the control mechanism is in its normal posi-
tion, as shown in Fig. 8. The upper surface

of the rod 28 forms an inner lower wall of
the bore of the sleeve 32. The upper end of
the valve 37 extends above the upper end of
the sleeve 32 and into 'a no pressure return
chamber 45 provided by the bore of the sleeve

30. Secured by.a pin 46 within a depression_

47 in the upper end of the valve 37 is an
internally threaded collar 48 extending into
the depression for substantially one-half of
its deéxth. Threaded into the collar 48 is a
shouldered threaded rod 51 which extends
through a cap or head 52 secured to the flange
81 -and carries at its lower end within the
depression 47 a stop collar 53. Fixed to the

- rod 51 above the upper end of the valve 37

50

and within the chamber 45 is a slide valve
collar 54 which is movable with the valve 87,

_The chamber 45 is provided with fluid inlet

85

60

and outlet ports 55 and 56, respectively,

formed in the cylinder 13 and the sleeve 30,
and at'a predetermined point in the actua-
tion of the valve 37 the slide valve collar 54
covers the inlet port 55 to the chamber 45,
as will be explained hereinafter to build up
the pressure of the pressure fluid acting
against the piston 17 to move it downwardly.

. To the upper end of the rod 51 is attached

an arm 59 by means of which the red and the

- valve 87 carried thereby may be moved longi-

65

tudinally, the connection being such that the-

rod may be rotated relative to the arm. A

" 1,004,804

headed pin 60 attached to the rod 51 serves to
lock the arm 59 to the rod so that it will

move with the arm when the latter is moved

downwardly and upwardly by means to be
presently described. The head of the pin 60
also provides means for rotating the rod to

70 .

vary the distance between the punch 20 and - '

“the die 21 after the latter has been adjusted

to a position.approximately the desired dis- -

tance from the punch by the use of suitable
shims thereunder. It will be apparent that

-5

by rotating the rod 51 in a direction which -

will lower the collar 48 relative to the rod,
due to the threaded engagement therebetween,
the upper annular surface of the flange 43
of the valve 87 will move away from the
shouldered annular surface 44 of the sleeve
32 and simultaneously therewith the fluid
ports 41 and 42 of the valve 37 will be moved
slightly to provide free fiuid communication

with the ports 86 and 35, respectively. As

will be made apparent hereinafter the fluid
will then be immediately directed to the upper

_end of the piston 17 as well as the lower end

thereof and thereby move the ram 14 down-
wardly a- distance corresponding to the dis-
tance the valve 87 was moved downwardly
and thus bring the ports 41, 42, 85 and 36
back to the same relative positions they oc-
cupied before the adjustment of ‘the valve.
The arm 59 is attached to a vertically recip-
rocable rod 61 operatively connected at its
lower end to a foot treadle mechanism 62.

80 :

86

96

95

Surrounding the rod 61 at a point between -

the arm 59 ard the foot treadle 62 is a com-
pression spring 63, opposite ends of which
abut a collar 64 fixed to the rod 61 and a
stationary bracket 65, shown fragmentarily.
Upon a depression of the foot treadle 62 the
rod 61 will move downwardly and carry the
arm 59, rod 51, slide valve collar 54, and the
valve 87 therewith and compress the spring

100

105

63. When the operator releases the foof .

treadle 62, the spring 63, previously com-
pressed, returns the parts to their normal
upper position as determined by an adjustable
headed stop screw 66 freely extending
through an aperture in the arm 59 and thread-
ed into the press frame 12, the upper surface
of the arm 59 engaging the under surface of
the head of the screw. It will be apparent
that the length of the stroke of the ram 14
can be varied within the distance between the

lower surface of the arm 59, surrounding

the rod 51, and a shouldered upper surface
67 of the head 52 by rotating the stop screw
in one direction or the other to vary the
elevation of the under surface of the head.
thereof. A ‘

The pressure fluid from the pump 27 is nor-
mally entered into a chamber 68 of the cylin-
der 13 and against the lower end of the pis-
ton 17 by a conduit or pipe 70 (Fig. 8) con-
nected to the cylinder port 25, and passes
from the cylinder through a port 71 thereof

110

116

120

125
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into a pipe 74. 'The opposite end of the pipe
T4is cor;mected to a port 75 formed in the cyl-
inder 13 and the sleeve 30, thereby directing
the fluid into the slot 33 and also into the
port 35 of the sleeve 32, which is slightly
o};l)ened at this time to permit fluid to pass
through the valve 37, as shown in Fig. 3, for
a purpose to be referred to hereinafter. An
opposite port 76 in the sleeve 30 and the cyl-
inder 13 directs the fluid from the slot 34
into a pipe 77 connected by means of the port
26 to a chamber 78 of the cylinder 13 and
against the upper end of the piston 17. The
pipe 77 is connected intermediate the ports

76 and 26 to a relief valve 79, in turn con-

nected to a pipe 81, the latter terminating at

- its upper end at the port 55 of the no pressure

~ return chamber 45. The opposite port 56 of - ]
.slot 83, ports 35 and 41, passage 38, ports 42
-and 36, slot 84; port 76, pipe 77, port 26, and

20

25

30

35

the chamber 45 is connected to a pipe 82 con-
nected to a suitable fluid reservoir associated
with the pump 27.. At its lower end the pipe

81 is connected to the pipes 70 and 82 and be-

tween the latter pipes the pipe 81 includes a
relief valve 83. Also included in the
between its connection with the pipe
the port 55 of the no pressure return chamber
45 is a relief valve 84. The relief valves 79,

0 and

83 and 84 are adjusted to create the desired

pressure during the first part of the down-
ward movement, to create the desired operat-
ing pressure at the lower end of the down-
ward movement, and to create the desired up-
ward pressure to raise and hold up the piston
17 and attached parts upon the- completion
of the operating stroke, respectively.

It is to be understood that at all times the -

pressure, fluid system comprising the cham-

bers 68 and 78 of the cylinder 13 above and

- below’ the piston 17, respectively, slots 33 and

40-

45

b0

&
ot

€

34, chamber 45, and the passages, ports, pipes,
and valves hereinbefore mentioned, or which
may be hereinafter described, are filled with
the pressure fluid. The pressure fluid from
the pump 27, in accordance with the setting
of the relief valve 84, is sufficient to raise
and hold the ram 14 in its upper normal posi-

tion, the pressure of the fluid being exerted
against the lower end of the piston 17 in the .

chamber 68. When the pump 27 is operating
and the foot treadle mechanism is in a posi-
tion of rest an equilibrium is created between
the pressures acting upon the lower and upper
ends of the piston 17, which are of different

areas. The ram 14 with the attached rod 28 -
and the sleeve 32 will under these conditions

be positioned as shown in Fig. 8 with the ports
35 and 36 of the sleeve 32 slightly ovened to
the ports 41 and 42, respectively, of the valve
37. When the pump 27 is not operating the
valve 37 will be held in a position with the
upper surface of the flange 43 thereof abut-
ting the shoulder 44 of the sleeve 82, due to

- the action of the spring 63, and the effect of

65

%avity on the piston 17 and attached parts.
ith the elements of the control mechanism

%ipe 81

3

in the position shown in Figs. 1 and 3, and
with the system filled with pressure fluid, fluid

from the pump 27 will pass through the pipe

70 and be by-passed through the relief valve
84, the pipe 81, port 55, the no pressure return
chamber 45. port 56, and pipe 82, and to the
reservoir of the pump 27, except for the slight
leakage through the valve ports which main-
tains the equilibrium as hereinbefore de-
scribed.

When the foot treadle 62 is depressed, the.
‘rod 61 is moved downwardly and through the
-connections previously described the valve 37
.is likewise moved downwardly and the ports

41 and 42 thereof are further opened to the
ports 35 and 36, respectively, of the sleeve 32
and the fluid is permitted to flow freely from
the pipe 74 successively through the port 75,

into the chamber 78 of the cylinder 18 above
the upper end of the piston 17. The pressure
of the fluid in the chamber 78 upon the upper
end of the piston 17 is just great enough to
cause the ram 14 to move downwardly at a
moderate pressure, as determined by the set-
ting of the relief valve 79, the speed and dis-
tance of the ram movement being determined
by and proportional to the speed and dis-

tance of treadle movement, it being. under- -

stood that the maximum speed will be lim-
ited by the pump delivery. The downward
force upon the piston 17-is equal to the differ-
ence between the pressures applied to the u%-
per and lower end surfaces of the piston 17,
minus the pressure necessary to overcome
friction.. During this portion of the stroke
cyélesof the ram 14 the downward movement
thereof is at a moderate pressure and con-
tinues downwardly at this pressure until the
lower end surface of the punch 20 is pre-
determinedly spaced from the upper surface
of the material 24 associated with the die 21.

At this point in the stroke of the ram 14 the
slide valve collar 54 covers the port 55 of the

no pressure chamber'45, thereby completely

stopping the flow of the fluid through the no

pressure chamber 45 to the reservoir of the

pump 27. With the port 55 closed the en-
tire output of the pump 27 must flow into

_the chamber 78 so that as soon as resistance

to the downward movement of the ram 14 is
encountered the pressure of the fluid will im-
mediately begin to build up in the chamber 78
and may continue to increase until it nas
reached the pressure equal to the setting of
the relief valve 83, at which instant the re-
lief valve will open and the fluid is directly
by-passed to the reservoir of the pump 27.
The relief valve 83 may be set at any desired

pressure up.to the maximum pressure of the -

pump and the pressure at which it opens
should be greater than is sufficient to force
the punch 20 through the material 24, or in
the case of other forms of tools carried by

0 -
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the ram 14 to perform the desired material
working operations. The upper point in the
high pressure zone at which the fluid pres-
sure is built up as just described will ordi-
narily .occur at a point as close to the work
as possible and the clearance should at least
be less than the thickness of an operator’s
fingers. It will be apparent that if the oper-
ator’s fingers should be under the descending
punch 20 the latter will engage the oper-
ator’s fingers under a moderate pressure and
prevent a further downward movement of
the punch, since the pressure in chamber 78,

[z}

10

while the port 55 is open, will not be suffi-*

cient to crush the operator’s fingers. As a
result, it will be impossible for the slide valve
collar 54 to move to a point where it would
cover the port 55 with the consequent build-
ing up of the fluid pressure, and thus the op-
erator’s fingers will not be seriously ‘en-
dangered should they be placed under the
punch 20. :
With the relief valve 83 opened the high
pressure built up in the system may still be
maintained as long as the slide valve collar
54 .covers the ‘port 55 of the no pressure re-
turn chamber 45, which condition exists as
long as the foot treadle 62 is maintained de-
pressed by the operator. Upon the operator
releasing the foot treadle 62 the spring 63
acts to move the rod .61 and the attached
parts to their normal upper position as here-
. inbefore described. Consequently the port
55 is opened, ports 35 and 36 are returned to
their normal position slightly opened to the
ports 41 and 42; respectively, and the relief
- valve 83 is closed and the pressure of the fluid
is then directed into the chamber 68 against
the lower end of the piston 17 which forces
it upwardly, the fluid above the piston with-
in the cylinder 13 being expelled through
the port 26, pipe 77, relief valve 79, pipe 81,
port 55 and back to the reservoir of the pump
97 and thereafter the pressure fluid circu-
lates as hereinbefore described in connection
with the normal position of the control
~ mechanism, o
If the operator after starting to depress
the treadle 62, which depression.as herein-
50 before described further opens the ports 41
- and 42 to the ports 35 and 36, respectively,
to permit the fluid to flow into the chamber
78 above the upper end of the piston 17 and
which will cause the ram 14 to move down-
wardly. for any reason wishes to stop the ram
before it completes its operating stroke and
hold it at its advanced position this may be
accomplished by merely ceasing to move the
treadle and holding it from returning to its
9 normal position. The stopping of the treadle
* controled valve 87 again conditions the pres-
sure fluid system to cause an equilibrium be-
tween the pressures acting upon the lower
“and upper ends of the piston 17 and the
€3 gleeve 32 and the valve A7 will immediately

53

-eration of a hydraulically actuated machine

“terial working operations may be efficiently

.exertion by the operator.

. 'What is claimed is:

1,004,804

assume the same relative positions shown in
Fig. 8 with the ports 35 and 36 slightly
o;ilened to the ports 41 and 42, respectively.
Thereafter the operator may further par-
tially depress the treadle 62 to cause another
partial advance stroke of the ram, or the
treadle may be fully depressed to complete
the operating stroke of the ram, or the’
treadle may be released to permit it and the
connected parts to return to their normal po-
sition whereupon the.ram 17 will also return
to its normal position. . = - o
Tt is evident with a control system of the
type herein described for controlling the op-.

70

press that the operator is in completé .con-

‘trol of the press ram 14.at any point of the

stroke cycle, so that a great variety of ma-

performed. Also that the pressure exerted 85
upon the work or material acted upon may
be readily varied and accurately regulated,
as well as the point in the stroke cycle at
which the maximum pressure is applied. As:
applied to a bench type power press with a
foot treadle mechanism for controlling .the
application of the pressure fluid to the rdém
14, the operator’s hands are left free to posi-
tion. work under. the punch 20 or other tool
carried by the ram, depending on the na- %
ture of the work to be performed, and since
a. minimum of 'force is applied by the opera-
tor upon the treadle 62 the element of fatigue
in the operator is practically eliminated.
For example, in the assembling and securing
of parts by staking them together the op-
erator may use both hands to bring the parts
from supplies thereof at opposite sides .of
the press, assemble them in staking position
under a staking tool carried by the ram 14 105
and then depress:-the foot treadle 62. The °
tool carried by the ram 14 will immediately
descend due to the pressure of the pressure
fluid and perform the staking operation.
Thereafter by releasing the slight foot pres- 1
sure applied to the foot treadle the parts re-
turn automatieally to their normal position, -
ready for another operation. In other eases

it will be desirable to maintain the tool car-
ried by the ram 14 against the work under 118
either low or high pressure for different
periods of time. This it will be apparent
may be accomplished with a2 minimum of

- Although the invention has been disclosed
as applied to a particular type of material
working apparatus and is shown with thecon-:;:
trol system partly in diagrammatic form, it -
is clear that it may have a more general ap- 125

90

100

120

plication and that modifications can be made
without departing f_rlgm the spirit and scope
of the appended claims.. -~ -

1. Tn a material working apparatus, a dif- .
ferential area piston, means for delivering 130 -
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pressure fluid to the smaller area of said pis-

ton, manually controlled means associated

with sdid first means for delivering pressure
fluid to the greater area of said piston from
said means, a by-pass for said means, and
means connected to said manually controlled
means operative after the piston has ad-
vanced through a predetermined distance to
close the by-pass.

2. In" a material working apparatus, a
pressure fluid cylinder having a differential

area piston therein, means for delivering .

pressure fluid to the cylinder at the smaller
area of said piston, 2 manually controlled
valve in said cylinder connected to said means
for delivering pressure fluid to the cylinder
at the greater area of the piston, and a by-
pass for the means closed by said valve after
the piston has advanced through a predeter-
mined distance. - :

3. In a material working apparatus, a
pressure fluid cylinder having a differential

_area piston therein, a sleeve in said cylinder-

connected to said piston, means for deliver-
ing pressure fluid to the cylinder at the

smaller area of the piston, a manually con-.

~ trolled valve in said sleeve provided with a

30

fluid passage communicating with fluid ports
in the sleeve connected to said means for de-
livering pressure fluid to the cylinder at the
greater area o the piston, and a by-pass for

the means closed by said valve after the.piston.

has advanced through a predetermined dis-
tance. e -

4. In a material working apparatus, a ma-
terial forming mémber, a pressure fluid cylin-
der having a differential area piston therein
connected ‘o the forming member, a sleeve in

' said eylinder connected to-said piston, means

%

- 45

for delivering pressure fluid to the cylinder
at the smaller area of the piston, 2 manually
controlled valve in said sleeve provided with a
fluid passage communicating with fluid ports
in the sleeve connected to said means for de-
Livering pressure fluid to the cylinder, means
operatively connected to said valve for ad-
justing the same relative to the sleeve to per-
mit the pressure fluid to move the piston in
either direetion for varying the normal posi-
tion of the forming member relative to the
material to be worked, and a by-pass for the
pressure fluid delivering means closed by the

- valve after the piston has advanced through
" a predetermined distance. : v

5. In a material working apparatus, a pres-
sure fluid cylinder having a differential area
piston therein, means for delivering pressure
fluid, a fluid conduit means connecting said
means with said cylinder at opposite areas
of the piston, a control valve in said conduit
means normally positioned to allow the fluid
to flow therethrough without exerting a nor-
mal pressure on the greater area of the pis-
ton but still maintaining the normal pressure
upon the smaller area thereof to hold the pis-

K

ton in its normal position, and manually op-

erable means operatively connected to said
valve for actuating the same to direct the
fluid to the greater :rea of the piston for
moving it first at a woderate pressure in one
direction and then for a predetermined dis-

70

tance in the same direction at a comparative-

ly high pressure, the valve at a‘predeteﬁ'-
mined point in its actuation preventing the
fluid from flowing and thereby building up
the pressure of the fluia in the system.

sure fluid cylinder having a differential area
piston therein, means for delivering pressure
fluid, a fluid conduit means connecting said
means. with said cylinder at opposite areas
of the piston, a control valve in said conduit

‘means normally positioned to allow the fluid

76

6. In amaterial working apparatus, a pres- .

80

to flow therethrough without exerting a nor- -

mal pressure on the greater area of the pis-
ton but still maintaining the normal pressure
upon the smaller area thereof to hold the pis-
ton in its normal position, a foot treadle
mechanism  operatively connected to :said
valve for actuating the same to direct the.
fluid to the greater area of the piston for

moving it first at a moderate pressure in one .

direction and then for a predetermined dis-
tance in the same direction at a comparative-
ly high pressure, the valve at a predetermined
point in its actuation preventing the fluid
from flowing and thereby building up the
pressure of the fluid in the system, and means

‘for returning the valve and said.treadle

mechanism to their normal position after a
release of the treadle mechanism.

. 1. In a material working apparatus, a preés-
sure fluid cylinder having a differential area
piston therein, a source of pressure fluid, a
fluid conduit means connecting said source
with said cylinder at opposite areas of the
piston; a sleeve in the cylinder connected to
the piston having inlet and outlet ports in
communication at all times with the conduit
means, a control valve in said sleeve having
a passage for interconnecting the ports of
the sleeve, the sleeve normally positioned to
allow the fluid to be by-passed to its source
without exerting a normal pressure on the

eater area of the piston but still maintain-
g the normal pressure upon the smaller
area thereof to hold the piston in its normal
position, and manually operable means op-
eratively connected to said valve for actuat-
ing the same to interconnect the ports of the

‘sleeve to direct the fluid to the greater area

of the piston for moving it first at a moder-
ate pressure in one direction and then for a
predetermined distance in the same direction
at a comparatively high pressure, the valve
at a predetermined point in its actuation pre-
venting the fluid from being by-passed to its
source and thereby building up the pressure
of the fluid in the system. :
8. In a material working apparatus, a cyl-
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inder having a J»ressure' fluid chamber at
one end and a differential area piston within
the chamber, means for delivering pressure
fluid to the chamber at the smaller area of
. 6 said piston, & manually controlled valve in
said cylinder outside the pressure fluid cham-
ber connected to said means for delivering-
pressure fluid to the chamber at the greater
area of the piston, a second valve connected
10 to and movable with said first valve, and a-
by-pass for the means closed by said latter
valve after the giston has advanced through
a predetermined distance. C
9. In a material working apparatus, 8 mov-
15 able material engaging member, pressure
fluid ‘actuated means for moving the mem-
ber, manually movable means for controlling
the pressure fluid actuated means, said mov--
able means being effective during a prede-
20 termined portion of its movement for caus-.
ing the fluid actuated means to exert a prede-
termined pressure and effective upon fur- -
ther movement for changing said pressure
and means controlled by movement of sai
25 material engaging member for discontinuin,
the pressure and thereby the movement o
said ‘member whenever the manually mov-
able means is held stationary. '
In witness whereof, I hereunto subscribe
30 my name this 29th day of May, A. D., 1930.
" RALPH JONGEDYK:
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