2,465,758

March 29, 1949,

2 Sheets—Sheet 1

R. K. SEDGWICK ET AL

CONTROL CIRCUIT FOR FLUID ACTUATED MOTORS

N

Filed Sept. 29, 1944

194
G<
NN./ YA
‘\ lﬂl
. .LOT
T
K% —
M 4 #0L
Q0r
v -M __ 96 GIL
4
Q0L
F r V) o
£ \ \/

INVENTORS,

£re

Hod

3



March 29, 1949, R. K. SEDGWICK ET AL 2,465,758

CONTROL CIRCUIT FOR FLUID ACTUATED MOTORS

27

Filed Sept. 29, 1944 2 Sheets—Sheet 2
J
¥ = \9"“@ )
3\
Q L
Q
N g
9
0 I\
@€Q‘ Q A\ LY———- T
3 O = O
D) ;? e .
] O ) ! /4 1 &
N T (=
Q ! | I"T l_J
NN - FHI I WP AR, )
Q N il e N Hlf'l'*ﬁ:' 0
e |-
P ErDES
L\ )
0 N Y1 U5 §
N 5 \
< N
W9 Q
9 6
N
0
3
0
R
9
O_[=
0 ~
NDR=4°
© — i
W\ S
: e X INVENTORS.
N Q o gerz‘/d Zﬁeoégwoo/c
\ %@‘7"61//?//11 25/?@76




Patented Mar. 29, 1949

2,465,758

U'NITEDV STATES PATENT OFFICE

2,465,758

CONTROL CIRCUIT FOR FLUID ACTUATED
MOTORS

Robert K. Sedgwick and Frank G. Cizek, Chicago,
I, assignors to American Steel Foundries,
Chieago, I11,, a corporation of New Jersey

Application September 29, 1944, Serial No. 556,327
(Cl. 60—52)

14 Claims.

1

Our invention relates to hydraulic machinery
such as presses and more particularly to novel
control means therefor.

The general object of our invention is to pro-
vide control means for effecting what is com-
monly known in the art as semi-automagtic oper-

ation of a hydraulic machine such as a press or, -

in other words, an operation wherein the hy-
draulic ram advances toward the work and at
the end of the working or advance stroke auto-
matically reverses and stops in its original re-
tracted position preparatory to the initiation of a
new cycle by the operator.

Our invention is particularly adapted for uti-
lization in a device such as an ordnance shell
press which is normally operated in explosive at-
mosphere and for this reason the system is of
novel design to eliminate electrical equipment,
mechanical latching devices and pilot pumps, all
of which might tend to cause an explosion under
these conditions.

The preferred cycle of operation for the press
consists of an upward advance and pressing
stroke, an adjustable dwell under pressure, and a
downward accelerated retraction stroke, and it is
desirable that the operator shall be relieved of all
responsibility for the pressure attained and the
duration of the dwell.

In our novel hydraulic system, reversal of the
press ram is by pressure rather than distance.
That is to say, the control means for initiating
the reverse or retraction stroke of the ram is
actuated by means responsive to a predetermined
pressure built up within the main chamber of the
press cylinder as the advance stroke of the ram
is stopped by the work.

The above-mentioned objects of our invention
are achieved by incorporating in our novel system
a four-way operating valve, the stem of which is
spring-pressed to its reverse position Wwherein
the press ram is reversed or retracted from the

work. Associated with the valve is a pilot cylin- -

der receiving a piston-like extremity of the valve
stem and connected to the system by a one-way
check valve permitting flow of hydraulic fluid

into the pilot cylinder and preventing flow of -

fluid therefrom. Thus when the stem is actuated

to its advance position by the operator, hydraulic |
fluid flows into the pilot cylinder and becomes

entrapped therein, thereby preventing the stem
from assuming its reverse position. The pilot
cylinder is exhausted by novel means operatively
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connected to the relief valve of the system which -

opens in the usual manner whenever the pressure
in the system reaches a predetermined maximum
on the advance stroke of the ram.

A different object of our invention is to provide

a control system such as above described wherein

the ram is afforded on its advance stroke an ad-
Justable dwell under pressure prior to the reverse
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or retraction stroke, and we accomplish this ob-
ject by incorporating a time delay valve in the
connection between the relief valve and the pilot
cylinder of the operating valve.

Still another object of our invention is to de- -
sign a system wherein the operator may instantly
stop the ram on its advance stroke under emer-
gency conditions, and this object is achieved by
a quick stop valve connected to a port in the pilot
cylinder for partially exhausting the latter so
that the operating valve stem is permitted to
move to its neutral position upon actuation of
the quick stop valve,

In the drawings, Figure 1 is a diagram of our
hydraulic control system.

Figures 2 and 3 illustrate the operating valve
in detail, Figure 2 being a bottom view partially
in section, and Figure 3 being a side elevational
view.

‘Describing our invention in detail, the press
comprises a cylinder 2 and a ram 4 reciprocal
therewithin, said ram having a head 6 slidably
fitted within the cylinder to define therewithin -
a main chamber 8 and an annular pull-back or

- return chamber 10. The chambers 8 and 108 are

connected respectively by main and pull-back
supply lines 12 and 14 to a four-way operating
valve generally designated 16 and shown in detail
in Figures 2 and 3.

The valve 16 comprises a body or casing I8 with
an internal cylindrical bore 20 communicating
with an inlet chamber 22 having a port 23 (Fig-
ure 3) and also communicating with spaced out-
let or distribution chambers 24 and 26 having
respectively ports 28 and 27, all of said ports
being formed and arranged for connection in any
conventional manner to the associated pipe lines
forming a part of the system, as hereinafter de-
scribed in detail. The casing I8 also comprises
a discharge chamber 28 communicating at each
end thereof with the bore 20 and having inter-
mediate its ends a port 29 for connection to the
return or relief line communicating with the
fluid reservoir or tank, as hereinafter described.

The valve stem or spindle 830 comprises a pair
of cylindrical piston-like portions 32 and 34 slid-
ably fitted within the bore, and the portion 34
comprises a plurality of flutes or notches 35, 35

50 in the cylindrical perimeter thereof for a pur-

pose hereinafter discussed.

One end of the stem is provided with a piston
36 slidably reciprocal within a pilot cylinder 38
secured in any convenient manner to the casing
18, and the cylinder 88 is provided with two ports

5 40 and 42 serving a purpose hereinafter discussed.

A spring 44 is sleeved over the stem 30 and bears
against the piston 36 and against an abutment
ring 46 mounted between the casing 18 and the
cylinder 38, said spring being operable to move

the stem to its reverse or pull-back position, as
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shown in the drawings, wherein hydraulic pres-
sure fluig is- directed to the pull-back' line: 14
which is-connected to the port 27, At the same:
time, hydraulic pressure is exhausted from the
main line {2 which is connected to the port 25:.
The other end of the stem 38 extends.through an.
opening 48 in the cap 50 secured in any desired.
manner to the casing 18, said opening being"
afforded a fAuid-tight seal by a conventional:
packing gland assembly generally-designated 52..

A yoke 54 is connected to the exterior extremity-
of the stem 88 and is slotted. at 586.to afford a piv--
otal lost-motion connection for the pin 58 car-
ried by the operating lever or handle 60; said!
lever being pivotally connected adjacent its lower
extremity at 61 to a link 62 pivoted at 64-to-the.
cap:80;

Referring again to Figure 1, it will. be seen that
the port 23 of the inlet chamber 22 is connected.
to: the supply line §6 which is connected. to the
discharge side of a conventional unidirectional
pump- 68, the suction-side- of which is connected:
to:the reservoir or tank 70 which contains a.sup~
ply: of any suitable hydraulic fluid medium, such
as oil. The port 42 (Figure 2)- of the pilot eyl
inder 38: is connected through a one-way check-
valve 12, (Figure 1) to the relief or return line 74
communicating with the tank 78, said: valve T2
being: operable to- permit flow of hydraulic fluid
into the pilot cylinder 38.

A pilot valve- 1§ of conventional design. here-

inafter described is connected to the port 42 and:

to:the relief line 74 for opening the pilot cylinder

38 to communication therewith, said pilot valve:

having an operative hydraulic connection- to- a
time delay valve 78 hereinafter described oper--
able: to open the pilot valve 18 after a predeter-
mined: period of time:subsequent to the actuation
of:the time-delay valve in the manner hereinafter
described.

The time delay valve is directly connected to-
the return line 74 by a branch lne 79 and is con-
nected to the conventional relief valve 80 by a:
branch line 82 at 2 point upstream of a nipple
or! throttle: 84 affording a restricted passage
thenein, said line 82 communicating with the re-
turn: line T4, The time delay valve 718 is also.
connected by a branch line 86 to the pull-back.
line- {4, thus permitting the: pressure therein: to.

reset the valve 18, when the stem 38-is in its re-

verse position, above described.

The relief valve 80 is connected to a pressure
setting valve 88 which is connected by a branch.
line 99 to-the return line 14, said valve 88 having
a.handle 92 associated: with conventional mecha-
nism: hereinafter described for setting the pres-
sure: at which the relief valve 80 opens. The:
branch line 98 is also connected to a quick stop
valve: 84 which is' in turn connected by a sub-
branch: line- 86- to the port 46-in the pilot cyl-
inder 28:

In the operation of our novel hydraulic system,.
the operator initiates the advance stroke of the
ram:4 by pushing the handle 60 to the left (Fig--
ure 1), thus moving the stem 38 in that direction.
against the resistance of the spring 44, thereby
establishing communication between the supply
line 8. and the main chamber supply line 12
through. the valve chamber: 24 and its port 25.
At the:same time, the pull-back line {4 is relieved
or: opened. to discharge. into' the return line T4
through the port 27 of the operating valve cham-
ber 26  and:through: the:chamber 28. This causes
the-ram. to be advanced until its associated platen
(not shown). engages the work. The valve stem:

<

35-
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~tien: as seen. in Figure 2!
2" main chamber 8 and its supply line 12 are opened-

; builds: up-in: the-line- 12.

4

30 is maintained in its advance position due to
the:faet that the piston 36 in:its:initial movement
to: the left- draws: hydraulic fluid through the
check valve 12 into the pilot cylinder 38.
Overtravel of the ram on its advance stroke is
prevented by the branch line 98 of the pull-back
line 14, said branci line normally communicating

‘with the pull-back chamber I through a one-

way check. valve: 100  which permits flow of fluid

» from the: main' chamber 8 into the pull-back line

P4 ity the event that the head 6 of the ram ad-
vances. to-a..point: whereat the branch line 98 is
open to communication with the main chamber
8of the cylinder.

When the ram is stopped as its associated
platen:engages the work; pressure builds up with-
in.the main-ehamber 8 to a predetermined value:
at which the relief valve 88 opens. The relief
valve comprises: a:casing T7 with a port 79 nor-
mally closed by a spring-pressed stem 81 compris-
ing. an- enlarged piston 83 reciprocal within a
complementary bore-in the casing, a port 85 being
provided througzh the piston: to- accommodate.
flow: of: fiuid to the upper side thereof as pressure
The upper. end of the:
bore is.connected: by a passage 87 toa port 89 in
the casing 94 of the-valve 88. The port 89 is nor-
mally closed by a spring-pressed seat member 93,
the-spring pressure being adjusted by a cam: 95

, attached. to- the handle 92 for actuation of the:

cam which:is:maintained.in any desired adjusted
position:by a: friction device: 97 within. the casing:
99. containing. the cam. When pressure in: the:
line #2 builds up to. a sufficient value to open the
seat member 93, the-stem 81 of the relief valve
80 is moved to its open position, whereupon the:
line 12 is opened to communication with the line
14. through: the nipple 84 The nipple causes a
substantial back pressure in the branch line 82,
thereby actuating the time delay valve 18 which
comprises: g casing {01 with an internal bore re-
ceiving: a complementary stem including spaced
spools or spindles 103 and {085. The casing (0f
camprises.a passage 107 connected: to the assso-
ciated kore by an end port 109 and an intermedi-
ate:port (11 which is blocked by the spool {83 in
the closed position of the valve 78. The end port
188 communicates with the branch line 79 of the
return-line 74 through an adjustable needle valve
113. Thus; by adjusting the needle valve 113, the
rate at which pressure in the passage {07 builds -
up-against the spindle 185 is regulated. When
this. pressure-reaches a value sufficient to shift
the stem:to-its open position, fluid. from the pas-

- sage- 107 passes through port 1 {1 into the line 102;

thereby developing pressure against the piston
end: k15 of a stem {17 in the pilot valve 18, there-
by shifting ‘said stem to its open position against
the. resistance-of a spring |19. When the stem:
f tT. moves. to' its open position the cylinder 38 is.
exhausted into the line 74.

Exhaustion of the pilot cylinder 38 permits the:
spring 44. tc.move the stem 398 to its reverse posi-
At this point, the

to: discharge through the valve chamber 28 into
the return line 74. At the same time pressure
fluid. from- the supply line 66 is directed through
the valve.chambers 22 and. 26 into the pull-back:

“line {4, thus causing the ram 4 to move down-

wardly on its return: or retraction stroke.
Overtravel of the:ram 4 on its retraction stroke
is.prevented by the branch line {84 communicat-

ing with the-interior of the cylinder 2 by a one-
~way check valve- 106: permitiing flow of fluid from.
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the cylinder into the main line 12. Thus when
the ram reaches its lowermost retracted position
as seen in the drawings, the high pressure fluid
within the return or pull-back chamber 0 is
conveyed through valve {06 into the line 2 and
thence through valve 16 into the exhaust line 14.

In the event that the operator desires to stop
the cycle under emergency conditions when the
ram 4 is on its advance stroke, the lever 60 may
be moved sharply to the right (Figure 1), where-
upon the lost-motion connection between the pin
and slot 58 and 56 perwits the lever to rotate in
a clockwise direction about its pivot point 61
so that the lower end of the lever 60 actuates the
quick stop valve 94, thereby opening the same and
permitting discharge of the pilot cylinder 38
through the port 40, the sub-branch line 96, and
the valve 94 into the return line 74. It will be
understood by a consideration of Figure 2 that
the portion 36 of the stem 30 will move, under
these conditions, toward the right until it covers
the port 40 which is so arranged that it is covered
when the stem 30 is in its neutral position. Thus
the ram is stopped and remains stationary.

It may be noted that when the stem 30 is in its
neutral position the port 25 is blocked by the por-
tion 32 of the stem 30, thus holding the ram up
in the event of an emergency stop such as above
described. The flutes 35, 35, under these condi-
tions, permit flow of fluid from the inlet cham-
ber 22 of the operating valve into the relief or
discharge chamber 28 thereof and thence to the
return line T4 and back to the tank or reser-
voir 70.

After an emergency stop, the operator can
again initiate the advance stroke of the ram by
pulling the lever 60 to the left (Figure 1) where-
upon the ram is advanced from its stopped posi-
tion toward the work. If, however, the operator
wishes to reverse the ram before proceeding with
the cycle, it is necessary to open the reset valve
108 which exhausts the pilot cylinder 38 through
the port 42 into the return line 74 and permits the
operating valve stem 30 to move to its reverse
position shown in the drawings.

All of the valves utilized in our novel arrange-
ment, with the exception of the operating valve
18, are of conventional design and may be pur-
chased as standard equipment from any manu-
facturer; and for this reason, the construction
of these valves is not herein described in detail.

It is to be understood that we do not wish to
be limited by the exact embodiment of the device
shown which is merely by way of illustration and
not limitation as various and other forms of the
device will, of course, be apparent to those skilled
in the art without departing from the spirit of
the invention or the scope of the claims.

We claim:

1. In a semiautomatic hydraulic circuit for a
hydraulic device comprising main and pull-back
cylinder chambers and ram means reciprocal
therewithin, the combination of a reservoir tank,
a pump having its suction side connected thereto,
an operating valve comprising a body having an
internal bore with an inlet port connected to
the discharge side of sald pump, independent
connections between said valve bore and said
chambers respectively, and a connection between
said valve bore and a return line connected to
said tank, a valve stem reciprocal within said
bore and having a piston slidably reciprocal with-
in a pilot cylinder associated with said valve, a
connection between the end of said cylinder and
said return line including a one-way valve pre-
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venting flow of fluid from said cylinder to said
return line, said stem being spring-pressed to
its reverse position wherein fluid from said pump
is directed to said pull-back chamber and is di-
rected from said main chamber into said return
line, said valve being adapted in its advance posi-
tion to accommodate flow of fluid from said
pump into said main chamber and to accom-
modate flow of fluid from said pull-back chamber
to said return line, a pressure relief valve in the
connection between said operating valve and said
main chamber, said relief valve being connected
to said return line through 2 branch line having
a throttle, a time delay valve in said branch line
upstream of said throttle, a pilot valve connected
to said cylinder and said return line, said pilot
valve being normally closed, and an operative
connection between said time delay valve and
said pilot valve whereby the latter is opened to
exhaust said cylinder at a predetermined time
subsequent to the opening of said relief valve,
operating means for moving said stem to its ad-
vance position in which it is maintained by the
fluid within said cylinder until the latter is ex-
hausted, said operating means comprising a lever
having intermediate the ends thereof a fixed
pivotal fulcrum and a lost-motion connection
with said stem, and a normally closed quick stop
valve connected to said return line and con-
nected to said cylinder, one end of said lever be-
ing operatively associated with said quick stop
valve,

2. In a hydraulic circuit for a hydraulic device
comprising main and pull-back cylinder cham-
bers and ram means reciprocal therewithin, the
combination of a reservoir tank, a pump having
its suction side connected thereto, valve means
connected to the discharge side of said pump,
said valve means also being connected to said
chambers and to a return line connected to said
tank, said valve means being adapted in the
advance position thereof to accommodate flow
of fluid to said main chamber from said pump
and to said return line from said pull-back cham-
ber, said valve means being adapted in the re-
verse position thereof to accommodate flow of
fluid from said pump to said pull-back chamber
and from said main chamber to said return line,
a cylinder associated with said valve means and
connected to said return line through a one-way
check valve accommodating flow of fluid there-
through into said cylinder, said cylinder having
a piston therein operatively associated with said
valve means for maintaining the latter in the
advance position thereof until said cylinder is
opened to exhaust, spring means for urging said
valve means to the reverse position thereof, and
operating means for moving said valve means
to the advance position thereof against the re-
sistance of said spring means, a pressure relief
valve in the connection hetween said valve means -
and said main chamber, said relief valve being
connected to said return line through a branch
line having a restricted orifice, a normally closed
pilot valve adapted in its open position to exhaust
fluid within said cylinder to said return line, hy-
draulically operated means operatively connected
to said pilot valve and to said branch line up-
stream of said orifice for opening said pilot valve,
said last-mentioned means comprising a time
delay valve, and quick stop valve means for
opening said pilot cylinder to discharge into
said return line.

3. In a hydraulic circuit for operation of a
hydraulic device comprising main and pull-back .
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chambers and ram means reciprocal therewith-
in, the combination of a supply line connected
to a source of hydraulic fluid under pressure,
a relief line, operating valve means connected
to said lines, said valve means being adapted in
the advance position thereof to accommodate
flow of pressure fluid from said source to said
main chamber and to accommodate flow of fluid
from said pull-back chamber to said relief line,
and said valve means being adapted in the re-
verse position thereof to accommodate flow of
fluid from said source to said pull-back chamber
and to accommodate flow of fluid from said main
chamber %o said relief line, spring means for
urging said valve means to the reverse position
thereof, manually operated means comprising a
lever for moving said valve means to the ad-
vance position thereof against the resistance of
said spring means, a fluid pressure device oper-
atively connected to said valve means for main-
taining the same in the advance position thereof,
a pressure relief valve in the connection hetween
said valve means and said main chamber, said
relief valve being adapted in its open position to
relieve pressure in said main chamber, means
for rendering said device ineffective, and an op-
erative connection between said relief valve and
said last-mentioned means for actuation of the
latter when said relief valve is in its open posi-~
tion, a quick stop valve having a hydraulic con-
nection with said device, said stop valve being
adapted in its open position to bleed the fluid
pressure in said device, and a lost-motion con-
nection between said lever and said operating

valve means, whereby actuation of said lever -

while said operating valve means is held in-its
advance position by said device is operable to
engage said lever with said quick stop valve for
opening the latter.

4. In a hydraulic circuit for a hydraulic de-
vice comprising main and pull-back cylinder
chambers and ram means reciprocal therewithin,
the combination of a reservoir tank, a pump hav-
ing its suction side connected thereto, valve
means connected to the discharge side of said
pump, said valve means being connected to said
chambers and to a return line connected to said
tank, said valve means being adapted in the
advance position thereof to accommodate flow
of fluid to said main chamber from said pump
and to said return line from said pull-back
chamber, said valve means being adapted in the
reverse position thereof to accommodate flow of
fluid from said pump to said pull-back chamber
and from said main chamber to said return line,
a cylinder associated with said valve means and
connected to said return line through a one-
way check valve accommodating flow of fluid
therethrough into said cylinder, said cylinder
having a piston therein operatively associated
with said valve means for maintaining the latter
in the advance position thereof until said cylinder
is opened to exhaust, spring means for urging
said valve means to the reverse position thereof,
and operating means for moving said valve means
to the advance position thereof against the re-
sistance of said spring means, a pressure relief
valve in the connection between said valve means
and said main chamber, said relief valve being
connected to said return line through a branch
line having a restricted orifice, a normally closed
pilot valve adapted in its open position to ex-
haust fluid within said cylinder to said return
line, and hydraulically operated means operative-
ly connected to said pilot valve and to said
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8
branch line upstream of said orifice for opening
said pilot valve, said last-mentioned means com-
prising a time delay valve.

5. In g semiautomatic hydraulic circuit for
a hydraulic device comprising main and pull-
back cylinder chambers and ram means recipro-
cal therewithin, the combination of a reservoir
tank, a pump having its suction side connected
thereto, valve means connected to the discharge
side of said pump, said valve means also being
connected to said chambers and to a return line
connected to said tank, said valve means being
adapted in the advance position thereof to ac-
commodate flow of fluid to said main chamber
from said pump and to said return line from said
pull-back chamber, said valve means being
adapted in the reverse position thereof to ac-
commodate flow of fluid from said pump to said
pull-back chamber and from said main cham-
ber to said return line, a cylinder associated with
said valve means and connected to said return
line through a one-way check valve accommodat-
ing flow of fluid therethrough into said cylinder,
said cylinder having a piston therein. operatively

= associated with said valve means for maintain-

ing the latter in the advance position therecf
until said cylinder is opened to exhaust, spring
means for urging said valve means to the reverse
position thereof, and operating means for moving
said valve means to the advance position thereof
against the resistance of said spring means, a
pressure relief valve in the connection between
said valve means and said main chamber, said
relief valve being connected to said return line
through a branch line having a restricted orifice,
a hormally closed pilot valve adapted in its open
position to exhaust fluid within said cylinder
to said return line, and hydraulically operated
means operatively connected to said pilot valve
and to said branch line upstream of said orifice
for opening said pilot valve in response to the
opening of said relief valve.

6. In an hydraulic ecircuit for an hydraulic
motor comprising main and pull back cylinder
means, and ram means reciprocal therein; the
combination of main and pull back supply lines
conhected to respective cylinder means, a dis-
charge line, operating valve means for connect-
ing each supply line to an associated source of
pressure fluid while exhausting the other supply
line to said discharge line, a piston and cylinder
device operatively connected to said valve means
for maintaining the same in a first position there-
of whereat said source is connected to said main
supply line, a one-way check valve connecting
said device to the discharge line to accommodate
flow of fluid to said device as said operating valve
means is actuated to said first position thereof, a
relief valve connected to the main supply line for
exhausting the latter to the discharge line when-
ever the pressure in said main cylinder means
exceeds a predetermined value, means auto-
matically responsive to opening of said relief
valve for bleeding said device, and means for
actuating said operating valve means to a sec-
ond position thereof whereat said source is con-
nected to the pull back supply line upon bleeding
of said device.

7. In an hydraulic circuit for an hydraulic
device comprising advance and return chamber
means, and ram means reciprocal therein; the
combination of advance and return lines con-
nected to respective chamber means, a discharge
line, operating valve means adapted to connect
each line to an associated source of pressure fluid
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while exhausting the other line to said discharge
line, a fluid pressure device operatively connected
to said valve means for maintaining the same in
the advance position thereof whereat said source
is connected to said advance line, means for ac-
tuating said valve means to the return position
thereof upon bleeding of said device, a pilot valve
connected to said device and to said discharge line
for bleeding said device thereto when said pilot
valve is open, a relief valve in the advance line
adapted to exhaust the same to said discharge
line when the pressure in said advance chamber
means exceeds a predetermined maximum value,
and means for automatically opening said pilot
valve in response to opening of said relief valve,
said pilot valve being at all times disconnected
from said advance line.

8. In a semiautomatic hydraulic circuit for a
hydraulic device comprising main and puil-back
cylinder chambers and ram meahs reciprocal
therewithin, the combination of a reservoir tank,
a pump having its suction side connected thereto,
an operating valve comprising a body having an
internal bore with an inlet port connected to the
discharge side of said pump, independent con-
hections between said valve bore and said cham-
bers respectively, and a connection between said
valve bore and a return line connected to said
tank, a valve stem having spaced portions slidably
reciprocal within said bore and having g piston
slidably reciprocal within a pilot cylinder ass0-
ciated with said valve, a connection between the
end of said cylinder and said return line ineclud-
ing a one-way valve preventing flow of fluid from
said cylinder into said return line, said stem being
spring-pressed to its reverse position wherein
pressure fluid from said pump is directed to said
pull-back chamber and is directed from said main
chamber into said return line, said stem being
adapted in its advance position to accommodate
flow of fluid from said pump into said main
chamber and to accommodate flow of fluid from
said pull-back chamber to said return line, op-

erating means for moving said stem to its ad- -

vance position in which it is maintained by the
fluid within said cylinder until the latter is ex-
hausted, and means responsive to a predeter-
mined maximum pressure within said main
chamber for opening said cylinder to exhaust,
said last-mentioned means comprising a pilot
valve connected to said return line and to said
cylinder.

9. In g circuit of the class described, a pair of
supply lines, operating valve means connected
to said lines and adapted to connect either supply
line to an associated source of pressure fluid
while exhausting the other supply line, means for
actuating said valve means to a first position
whereat fluid from said source is directed to one
of said supply lines, a fluid pressure device op-
eratively connected to said valve means and
adapted to hold the same in said first position
thereof until said device is bled, a pilot valve con-
nected to said device for bleeding the same, a
relief valve in said one line for exhausting fluid
therefrom at a predetermined pressure value,
means responsive to opening of said relief valve
for automatically opening said pilot valve to bleed
said device, said pilot valve being at all times dis-
connected from said lines, and means sutomati-
cally effective upon bleeding of said device for
actuating said operating valve means to a second
Dosition thereof whereat fluid from said source
is delivered to the other supply line,

10, In g circuit of the class described com-
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‘ -10
prising a pair of supply lines, and operating valve
means connected to said lines and adapted to

-connect each line to an associated source of pres-

sure fluid while exhausting the other line; the
combination of a fluid pressure device operatively
coupled with said valve means for actuation
therewith, one-way check valve means accom-
modating flow of fluid into said device upon ac-
tuation of said operating valve means to a first
position thereof whereat said source is connected
to one of said lines, said device being adapted to
hold said operating valve means in said first posi-
tion until said device is bled, pilot valve means at
all times independent of pressure fluid flowing
through said lines from said source, said pilot
valve means being connected to said device for
bleeding the same upon obening of said pilot valve
means, relief valve means in said one line adapted
upon development of a predetermined pressure
valve therein to open thereby exhausting said one
line, means responsive to opening of said relief
valve means for automatically opening said pilot
valve means, and means for automatically actuat-
ing said operating valve means to a second posi-
tion thereof whereat said source is connected to
the other supply line upon bleeding of said de-
vice.

11. In a hydraulic circuit for a hydraulic de-
vice comprising main and pull-back cylinder
chambers and ram means reciprocal therewithin,
the combination of a reservoir tank, a pump hav-
ing its suction side connected thereto, an operat-
ing valve comprising g body having an internal
bore with an inlet port connected to the discharge
side of said pump, independent connections be-
tween said valve bore and said chambers respec-
tively, and a connection between said valve bore
and a return line eonnected to said tank, a valve
stem reciprocal within said bore and having a
piston slidably reciprocal within a pilot cylinder
assoclated with said valve, a connection between
the end of said cylinder and said return line in-
cluding a one-way valve preventing fow of fluid
from said cylinder into said return line, said stem
being spring-pressed to its reverse position where-
in pressure fluid from said pump is directed to
said pull-back chamber and is directed from said
main chamber into said return line, said valve
being adapted in its advance position to accom-
modate flow of fluid from said pump into said
main chamber and to accommodate fow of fluid
from said pull-back chamber to said return line,
operating means for moving said stem to its ad-
vance position in which it is maintained by the
fluid within said cylinder until the latter is ex~
hausted, means responsive to a bredetermined
maximum pressure within said main chamber
for opening said cylinder to exhaust, and valve
means independent of said last-mentioned means
for opening said cylinder to exhaust under emer-
gency conditions.

12. In a system of the class described, main and
pull back cylinder means, ram means reciprocal
therein, a supply line connected to a source of
hydraulic pressure fluid, a relief line, operating
valve means connected to said lines and to said
main and pull back cylinder means for alter-
nately opening respective cylinder means to com-
munication with respective lines, said valve means
being adapted in the neutral position thereof to
trap the fluid in said main cylinder means and to
direct flow of fluid from said supply line to said
relief line, a fluid pressure device connected to
said relief line, a one-way check valve in said
last-mentioned connection accommodating flow
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‘of fluid to said device, means for actuating said
operating valve means to an advance position
thereof whereat said supply line is open to com-
munication with said main eylinder means, said
actuating means being operable to actuate said
device to a position at which it retains said op-
erating valve means in the advance position
thereof, means independent of said check valve
for exhausting said device when the pressure in
said main cylinder means reaches a predeter-
mined maximum value whereby the device ac-
commodates movement of said valve means to the
reverse position thereof, quick stop means for
partially exhausting said device whereby the
jatter accommodates movement of said valve
means to the neutral position thereof, reset valve
means independent of said quick stop means and
the frst-imentioned exhausting means for com-
pletely exhausting said device, and means oper-
able upon exhaustion of said device by any of
said exhausting means for actuating said op-
erating valve means to the position accommo-
dated by said device.

13. In a system of the class described, main
and pull-back cylinder means, ram means recip-
rocal therein, a supply line connected to a source
of hydraulic pressure fluid, a relief line, operat-
ing valve means connected to said lines and to
said main and pull-back cylinder means for al-
ternatély opening respective cylinder means to
communication with respective lines, said valve
means being adapted in the neutral position
thereof to trap the fluid in said main cylinder
means and to direct flow of fluid from said supbly
line to said relief line, a pilot cylinder connected
to said relief line, a one-way check valve in said
last-méntioned cohnection accommodating flow
of fluid into said pilot cylinder, a piston in said
pilot cylinder, means for moving said operating
valve means to the advance position thereof
whereat said supply line is open to communica-
tion with said main cylinder means, said moving
means being operable to move said piston into a
position at whieh it retains said valve means in
the advance position thereof, means independent
of said check valve for exhaustig said pilot cyl-
inder when the pressure in said main cylinder
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means reaches a predetermined maximum value
whereby the piston accommodates movement of
said valve means to the reverse position thereof,
quick stop means for partially exhausting said
pilot cylinder whereby the piston accommodates
movement of said vaive means to the neutral po-
sition thereof, and means operable upon exhaus-
tion of said pilot cylinder by either of said ex-
hausting means for moving said valve means to
the position accommodated by said piston.

14, In a system of the class described, a source
of pressure fluid, main and pull-back cylinder
means, ram means reciprocal therein, operating
valve means for alternately opening said main
cylihder means and pull-back cylinder means to
communication with said source and to discharge
respectively, said valve means being adapted in
the neutral position thereof to trap the fluid in
said main cylinder means and to direct flow of
fluid from said source to discharge, means for
moving said valve means to the advance position
thereof whereat the main cylinder means is con-
nected to said source and the pull-back cylinder
means is opened to discharge, means for auto-
matically moving said valve means to the reverse
position thereof when the pressure in said main
cylinder means reaches g predetermmed maxi-
mum value, and qulck stop means for moving said
valve means to the neutral position thereof under
emergency conditions.

ROBERT K. SEDGWICK.
FRANK G. CIZEK.
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