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. This-invention relates to valves and, in par-
ticular, to hydraulic control valves for use in con-
,nection with high pressure hydraulic circuits.
In the operation of hydraulic motors such as
hydraulic presses it is desired to reverse the ram
at the end 'of a pressure stroke as rapidly as
possible and without shock or vibration within

", the hydraulic circuit. One way of accomplish-

ing this is by relieving the pressure within the
working chamber of the motor while simultane-
ously bypassing the delivery of the fluid source
to a reservoir. In the patents to Walter Ernst
Nos. 1,956,758 and 2,268,205 there are shown valve
means comprising a pair of pistons for accom-
plishing this result.

One of the principal objects of this invention
is to provide a valve comprising & single movable

. valve member for relieving the pressure from the

working side of a hydraulic device while simul-
taneously bypassing the delivery to the other side
thereof.

It is still another obiect to provide a valve ac-
cording to the foregoing object wherein the vari-
ous functions thereof are positively synchronized
through the employment of a single movable
valve member and a casing including ports for
making the necessary connections.

In the operation of a hydraulic system such as

_ a press circuit having a release and bypass valve
as set forth above, the release passage must be
so adjusted that there is no shock within the
system during the initial period of operation of
the valve. Then, as the high pressure which is
being released decays, the rate of release thereof
ever diminishes until a predetermined low pres-
sure has been attained whereupon the pressure
is completely relieved and a surge valve is opened
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and the retraction movement of the ram com-

mences.
Another object of the present invention is to
provide a release and bypass valve wherein the

40

release passage restriction is reduced as the said

release progresses so that the total time of oper-
ation of the valve is substantially reduced.

It is still another object to provide a release
and bypass valve in combination with a hydraulic
press circuit which releases fluid at a first con-
trolled rate and thereafter at a greater rate so
that the total release period is substantially re-
duced thereby permitting more rapid operation
of the.hydraulic press.

" These and other objects and advantages will
become more apparent upon reference to the
accompanying drawings, in which:

2
hydraulic circuit employing the valve of this In- _

‘vention;

Figure 2 is a longitudinal section through the
release and bypass valve of this invention;

Figure 3 is & transverse section indicated by
the line §—3 on Figure 2;

Figures 4 and 5 are views similar to Figure 2
but show the valve in different operating posie-
tions;

Figure 6 is & longltudinal section through a
modified form of the valve; and

Figure 7 is a cross-section through the valve
of Figure 6 gs is indicated by the line 7—7 on
Figure 6. .

Figure 8 is & graph of the pressura conditions
existing in the circuit during the period ¢? oper-
ation of the valve of this invention,

General arrangement

According to this invention a reciprocable hy-
draulic motor having a working chamber and a
retraction chamber has connected thereto a re-
versible pump for supplying pressure fluid selec-
tively to the said chambers. Suitable means are
provided for reversing the pump so as to cause
the same to deliver. selectively to ‘the working

. chamber for causing the hydraulic motor to per-

form & work stroke or, to the retraction chamber
for causing the motor to perform a retra.ctlon
stroke.

A surge valve is provided for communicating
between the advancing chamber and a surge tank
so that the advancing chamber may be freely
discharged during the retraction stroke. The
surge valve also provides a means for filling the
advancing chamber during the initial portion of
the working stroke of the motor.

In order to accomplish the objects of this in-
vention, a valve is provided which is connected
with the advancing chamber and retraction
chamber and also with the surge tank. The valve
includes a yieldable means continuously urging

" the valve into position to interrupt fluld com-
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Figure 1 is a diagrammatic view of a typical 55

a

munication between the advancing chamber and
the surge tank and also between the retraction
chamber and the surge tank.

The valve is operable, in response to a prede-
termined pressure on the advancing chamber, to
move to establish fluid communication between
the retraction chamber and the surge tank so as
to bypass the pump discharge when the same is
delivering to the retraction chamber. Simulta-
neously, the valve effects a choked or restricted
communication between the advancing chamber
and the surge tank so as to relieve the pressure
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‘in the former at a controlled rate: -According to
. this invention, a means is provided which, when
the pressure withm the advancing chamber has

been reduced to a predetermined value, permits -

" the valve to move to interrupt the fluid commu-
- nication between the retraction chamber and the
' surge tank and also to establish an unrestricted
i fluid connection between the advancing chamber
: and the surge tank, :
Detailed description of the embodiment of
Figures2 and 3

. Referring to. Figure 1, there is shown a hy-
“draulic motor comprising a cylinder {0 having
reciprocably mounted therein a piston ¢ to which

10

'is attached a ram or plunger 12, The cylinder °

- 10 and piston {1 define an advancing cha.mber 13
i and a retraction chamber {4.

A reversible pump at I8 is connected by a con-
~duit {6 with the advancing chamber and, by a
- conduit 17, with the retraction chamber. The

pump 18 ls controlled so as to deliver into the
. condult 6 or the conduit i7, selectively, by a
control mechanism generally indicated at 18
which may include a solenoid 19 which, when én-
- ergized, places the pump into position to deliver
. Into the conduit 16, An arm 20 attached to the
- platen is arranged to engage’the linkage i8 to
. move the pump 16 towards neutral or no delivery
‘position as the plunger 12 approaches the end of
. the retraction stroke.
Mounted in the top of the cylinder i8 is a surge

20

ably connected by & reduced diameter portion, .
thus forming a rigid member. The member 40
also includes. an extension 44 about which is
mounted a spring 45. The spring 45 continu-
ously urges the member 40 into the position which
it occuples in Figure 2. The portion 41 of the
member 40 defines, in cooperation with the bore -
31, a chamber 46 which is continuously connected
by the passage 41 with the inlet port 34. The
pressure conducted from the port 34 through the
passage 47 to the chamber 48 is effective to urge
the valve member 40 rightwardly against the
thrust of the spring 45 in a manner which will
become spparent in the following description of
the operation of the valve,

At the right hand end of the casing 30 is a
chamber 58 within which is reciprocable a piston
61. The chamber 50 is connected by a conduit
62 with the inlet port 33. A check valve 53 per- -
mits free fluid flow from the said inlet port to
the said chamber but not vice-versa. The check
valve 83 is bypassed by an adjustable hoke
valve B4 which controls the rate of flow from
the chamber 50 toward the inlet port 33.

The left end wall of the chamber 50 is aper-
tured to receive the extension 44 which abuts

* the piston §0 when the valve member 40 is shifted

“valve 21 constructed according to any of several ..

well known methods and operable to prefill the
: chamber 18 during the downward travel of the
:piston 11 and, to effect free exhaust from the
chamber 13 during the upward travel of the said
piston. A conduit 22 connects the operating cyl-
. inder of the valve 21 with the retraction cham-

ber 14 so that the said valve is résponsive to a |

predetermined pressure in said chamber.
check valve 23 is arranged to permit fluid to
. pass from the surge tank 24 into the conduit 22
for a purpose which will become more apparent
‘hereinafter. °

A valve generally indicated at 26 is mounted
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" within the surge tank 24 and is connected by a

‘eonduit 26 with the advancing chamber (8 and,
. by the conduit 27 with the conduit 22,

'  The valve 25 is more particularly illustrated in
.PFigures 2 and 3 and will be seen therein to com-

50

.prise a casing 30 having a bore 3! therethrough

‘which may be closed at the ends by the plugs 32.

An inlet port 33 is provided for the purpose of
effecting fluid communication between the bore
31 and the conduit 26 and, an inlet port 34 pro-
‘vides for fluid communication between the said
bore and the conduit 27. The valve casing 30 is
provided with an outlet port 35 of a somewhat

reduced diameter, the function of which is to:

serve as the bypass port when the valve is in
‘operation.. The casing 30 is likewise  provided
with outlet ports at 36 and 31, the former func-
tioning as the exhaust port for the advancing
‘chamber after the valve has been shifted.
Also in communication with the bore 31 is a
Ichoked or restricted outlet port best seen in Fig-
‘ure 3. This port comprises a tapered aperture
88 which has associated therewith thetapered
“plug 39 threaded into the valve casing 30. The
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from its Figure 2 position. After the member 40
engages the piston 61, continued movement of
the member 40 is eﬂective a.lso to move the said
piston,

The arrangement of the ports in the casing
30 is such that, when the member 40 has moved
to its Figure 4 position, fluld communication is
established between the inlet port 34 and the out-
let port 36 and between the inlet port 33 and
the outlet port 38. Further movement of the.
member 40, that is, to its Figure 5 position, is
effective to interrupt the fluid communication -
between the inlet port 34 and the outlet port
86 while establishing fluid communication between
the inlet port 33 and the outlet port 36.

The extension 44 on the member 40 and the
piston B4 within the chamber 50 are arranged to
engage when the member 40 is moved to its Fig-
ure 4 position. As the valve member moves from
its Figure 4 position into its Figure 5 position,
the piston 51 is also moved and fiuid is expelled
irom the chamber 50 through the conduit 52
and the choke valve 54 into the inlet port 33.

Detailed description of the embodiment of
Figures 6 and 7

A second embodiment of this invention is illus-
trated in Figures 6 and 7. Referring to Figure 6,
the valve will be seen to comprise a body or cas-
ing 60 having inlet ports 61 and 62 and outlet
ports 63, 64, 65 and 66. . )

The inlet port 64 is adapted to be connected
with the retraction chamber of a hydraulic motor
such as by the conduit 27a while the inlet port
82 is adapted to be connected, by the conduit 26a,
with the advancing or working chamber of the

_said motor. ‘A valve member 67 is reciprocable

within the bore 68 of the casing 60 and is effec-~
tive, when moved, first to establish fluid com-
munication between the inlet port 61 and the
outlet port 68 and between the inlet port 62 and.

" the outlet port 64 and, subsequently, to interrupt

70

piug 89 may be adjusted so as more or less to

restrict the port 38.

Reciprocably mounted within the bore 3l is a
valve member 40 which comprises the spool por-
tions 41, 42 and 43. The spool portions are suit-

(]

the communication hetween the inlet port 61 and
the outlet port 63 while establishing fluid com-
munication between the inlet port 62 and the
outlet port 65.

The outlet port 64 is provided with a choke
or throttle valve generally indicated at 69 which
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5 . .
may be similar in construction to the choke valve
associated with the outlet port 38 of the valve
fllustrated in Pigures 2 and 3.

The outlet port 88, as shown in Figure 3, is
similarly provided with an adjustable choke or
throttle valve 10 for a purpose which will be-
come more apparent hereinafter, :

A spring 71 is mounted in the right hand end
of the bore 68 and engages the valve member 67,
continuously urging the latter to the left. A pas-
sage 12 continuously connects the inlet port 61
with: the chamber 78 at the left end of the bore
§8 and provides a means for urging the- valve
member 67 to the right against the thrust of
the spring 71. An extension 74 on the valve mem-
ber 81 provides a stop which limits the rightward
movement of the said valve member when the
same -moves under the influence of the pressure
established in the chamber 13.

Operation of the embodiment of Figures 2 and 3

Assuming that the press in Pigure 1 is in its
fully retracted position, an advancing or down-
ward stroke is instituted by energizing the sole-
noid 19. The energization of the solenoid (9 is
effective, through the linkage 18, to shift the
pump {5 into position to deliver fluid .through

the conduit 16 into the advancing chamber (3

‘while simultaneously withdrawing fluid from the
retraction chamber (4 through the conduit (7.

As the pump draws fluid from the retraction
area, the ram 12 and piston 11 descend toward
the work. During the initial part of the descent
of the ram and piston the chamber 13 receives
fluid:from the conduit 16 and also from the surge
tank 24 through the surge valve 2. When the
ram {2 engages the work, the descent thereof
under the force of gravity is checked and the
pressure within the retracting chamber 14 drops
to substantially zero. With the pressure in the
retraction chamber and the conduit 22 reduced,
‘the surge valve 21 closes thus sealing off the ad-
‘vancing chamber from the surge tank.

The ram 12 is driven into the work by the pis-
ton {1 due to the pressure created within the ad-
vancing chamber {3 by the pump 15. At the com-
pletion of the working stroke, the retraction or
upward stroke of the piston i and ram 12 is
instituted by deenergizing the solenoid 19 thus
permitting the pump to shift to deliver into the

_retraction chamber 14 through the conduit 17.

‘At the moment of reversal, that is, at the mo-
ment when the pump 15 is shifted to deliver into
the retraction chamber, it is desirable that the
high pressure. established within the advancing
chamber 13 during the working stroke of the
plunger 12 be reduced or bled off until the energy
stored therein is reduced to such a value that
no shock will occur within the hydraulic system
when the same is suddenly released. It is also
desirable that this be accomplished in the short-
est possible time in order not to delay the oper-
ation of the press. This is accomplished by the
valve 25 in the following manner:

During the working stroke of the plunger 2
the pressure within the.retraction chamber (4
is substantially zero, and, therefore, the pressure
standing in the conduits 22 and 27 and the inlet
port 34 of the valve 25 is likewise substantially

" zero. The low pressure existing in the inlét port
34, passage 47 and chamber 46 permits the spring
48 to urge the valve member 40 into its Figure 2
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At the previously mentioned moment of re- .
versal, the pump is shifted to deliver into the
retraction chamber 14 thereby Increasing the
pressure therein and- also within the conduits
22 and 27 and within the inlet port 34 of the
valve 25. The increased pressure at the inlet
port 34 is conducted through the passage 41 to
the chamber 46 where it is effective to urge the
valve member 40 rightwardly against the thrust
of the spring 48, .

The valve member 40 thén moves from its Pig-
ure 2 position to its Figure 4 position where the
extension 44 engages the piston 8! and is stopped
thereby. It will be noted that in this position the .
valve member 40 permits fluid communication
between the inlet port 34 and the outlet port 35
and also between the inlet port 38 and the outlet

. port 38. Also, that further movenent to the right

of the member 40 will permit the piston portion
41 to commence to restrict the inlet port 34 while

- simultaneously permitting the piston portion 43
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to commence to uncover the unrestricted outlet
port 36. :

The inlet port 33 is connected with the advanec-
ing chamber {3 by the conduit 26 and thereby
provides for the. said chamber g restricted re-

_lease passage through the outlet port 38 when

the valve member 40 is in its Pigure 4 position.
The passage of fluid from the conduits 26 and
21 into their respective inlet ports 33 and 34 and.
out their respective outlet ports 38 and 38 is m- )
dicated by arrows in Figure 4.

The pressure which had previously been estab-~
lished in the advancing chamber (3 during the
working stroke of the press and which was trans- -
mitted to the inlet port 38 by the conduit 26 like-
wise was conducted by the conduit 52 to the

" chamber 58 thus urging the piston 51 into its -

Figure 2 position. The fluid, under pressure, en-
closed within the chamber 50 is forced out
through the conduit 52 and the choke valve $4
when the piston 51 is moved to the right by the

-extension 44 of the valve memmber 40, During

the movement rightwardly the valve member 40
and piston 51 from their Figure 4 position, any
differences in displacement between the piston
portion 43 of the member 4€ and the piston 5
is made up from the surge tank 24 through the
passage 37.

With the valve in its Figure 4 position, the
pressure within . the advancing chamber 13 is
gradually and controllably reduced through the
outlet port 38 while the discharge from the pump

" is simultaneously bypassed through the outlet 35.

56
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The port 35, being somewhat restricted, is effec-
tive to maintain a pressure at the inlet 34 and
within the passage 41 and the chamber 46 suffi--
cient to urge the valve member 40 rightwardly
with a thrust In excess of that of the spring 48.

As the pressure within the advancing chamber 3
is reduced, the pressure at the inlét port 38 is like-
wise reduced and the aforementioned rightward. '

‘thrust on the valve member 40 is effective to urge

the piston 51 to the right to displace a portion
of the fluid within the chamber 80 through the
choke valve 54 and info the said inlet port 33.
It will be apparent that the rightward move-
ment of the valve member 40 is dependent upon
the rate at which the pressure within the advanc-
ing chamber 3 and, therefore, the inlet port 33,

. isreduced.

position. In this position, the valve member 40

closes off communication between the inlet ports

34 and 33 and the outlet ports 35, 38 or 36, re-
spectively.

7

As the valve member 40 moves to the rlght from
its Figure 4 position under the influences men-
tioned above, the valve piston 4f commences to
restrict the inlet port 34 thereby restricting the
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bypeass connection and also mcreasing the pres-
sure in the inlet 34, the conduits 27 and 22 and
the retraction chamber (4. The increased pres-
gure at the inlet 34 is likewise conducted by the
passage 41 to the chamber 48 where the same
'" urges the valve member 40 rightwardly with an
. ever increasing thrust.

- Simultaneously, the piston portion 43 com- »

.. menees to uncover the outlet port 38 thereby pro-
" viding for a less restricted fluid passage between

the advancing chamber 3 and the surge tank 24,

-and also, substantially reducing the pressure at
the inlet port 33.

It will be apparent that the increase in pres-
sure at the inlet port 34 and the chamber 46
and the simultaneous decrease in pressure at the

inlet port 33 will be effective to move the valve

member 40 from its Figure 4 position to its Figure
5 position where the bypass connection is com-
pletely sealed off, while ‘the inlet port 33 is in
substantially unrestricted fluid communication

"', with the surge tank 24 through the outlet port

86. With the valve in its Figure 5 position, the
delivery of the pump 16 is directed to the re-
traction.chamber (4 and the plunger 12 and pis-
. ton |f commence their retraction stroke, which
- continues until the arm 20 actuates the linkage
18 to move the pump 15 to a neutral or substan-
. tially no delivery position. With the pump main-
tained in substantially neutral position by the.
arm 20 and linkage 18, as shown in Figure 1, the
~ weight of the piston 11 and plunger 12 is effective
. to malntain sufficient pressure within the retrac-
. tion chamber (4, the conduits 22 and 27, the inlet
" port 34, passage 47 and chamber 46 to maintain
. the valve member 40 in its Figure 5 position.
* Normally, the valve member 40 will remain in this
. position until the plunger 12 engages the work
i during the forward stroke of the said plunger and
© piston (I,

f It will be noted that the action of the surge
. ‘valve 21 will be substantially synchronized with
i the action of the valve 25, tending to open to per-
. mit free evacuation of the cha.nber 13 when the
° pressures within the chamber 13 and the cham-

. ber {4 are such that the valve member 40 is

caused to approach its Figure 5 position. How-
ever, it will be apparent that the surge valve 21
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could be eliminated if the outlet port 36 and the -

| passage therefrom into the advancirg chamber

50

i3 were of sufficient size to permit the rapid trans-

fer of fluid between the said chamber and the
: surge tank 24,

It will also be apparent that the ad:lustable
. throttle member 39 and the adjustable choke
valve 54 may be adjusted to control the rate at
- which the pressure within the advancing cham-
.. ber is reduced and also, the rate at which the by-

pass connection is interrupted and the free evacu-,

| ation of the advancing chamber accomplished.’

. The operation of the embodiment shown in
; Pigures 6 and 7 Is substantially identical with
- that of the embodiment of Figures 2 and 3 except
. that the action of the piston 51 and chamber §0

55

60.
! 'Operation of the embodiment of Figures 6 and 7
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© is substantially duplicated by a portion of the -

bore' 68 in cooperation with the valve member
67.

.- In operation, the valve member 87 is urged to
- the right by pressure within the chamber 73 into
. a position similar to the Figure 4 position of the’

70

. valve member 40. That is, thé member 67 moves

' to the right to establish a bypass connection for
‘ the conduit 27a through the inlet port 6! and

75

the somewhat restricted outlet port 68, while si-
multaneously establishing a restricted fluld com-

. munication from the condult 26« to the inlet port

82 and outlet port 84 to the surge tank. The valve
member 87 stops, or is checked, in its rightward
movement when the right hand piston portion
thereof covers the outlet port 65 so as to entrap
fluid in the bore 68 to the right of the said piston
portion,

In order for the valve member 8T to continue -
its rightward movement, the fluid entrapped in
the right hand end of the bore 68 by the right
hand piston portion of the member 87 must be
expelled through the outlet port 66 and past the
throttle member 70. - It will be apparent that the
rate of movement of the valve member 61 right-
wardly after the port 68 is closed will be a func-
tion of the pressure existing within the chamber
78 and the setting of the throttle valve 70,

- Thus, the valve member 67 moves, in response
to & predetermined pressure established within
the conduit 27¢ into position to establish a bypass
connection to the reservoir for the said conduit
while simultaneously establishing a restricted
fluid connection to the reservoir for the conduit
26a and, thereafter, moves at & reduced rate in
the position to interrupt the by-pass connection
from the conduit 21a¢ to the reservoir while si-
multaneously establishing a relatively unrestrict-

ed fluld connection between the conduit 26a and

the reservoir through the outlet port 65.

In order more clearly to understand the oper-
ation and advantages of the present invention,
the pressure conditions existing within the ad-
vancing and retraction chambers immediately
prior to, during, and subsequent to the operation
of the valve 25 have been plotted in Figure 8. In
this figure, wherein time is the abscissa and pres-

-sure the ordinate; the graph of pressure condi-

tions which would prevail in the circuit if a re-
lease and bypass valve constructed according to
the teachings of the prior art were used, is also
plotted.

In the graph the solid line marked A repre-
sents the pressure within the advancing chamber
and passes successively, as indicated by the ver-
tical dotted lines, from a high working pressure
through a first release period and subsequently
through a second release period to substantially
Zero pressure. At the same time, the pressure
within the retraction chamber, indicated by the

.solid line B passes from substantially zero through

8 period of increasing pressure, a period of sub-
stantially constant pressure during which the
pump discharge is bypassed and subsequently
through a period of increasing pressure during
which time the bypass connection is interrupted.

The dashed lines A’ and B’ represent, respec-
tively, the pressure conditions within the advanc-
ing chamber and the retraction chamber during
the operation of a release and bypass valve ac~
cording to the prior art. It will be noted that
the period of time required to reduce the pressure -
within the advancing area to a point where the
surge valve may be opened is substantially greater
than the same period when a release and bypass
valve according to.the present invention is em-
ployed.

It will also be apparent, upon reference to Fig.
ure 8, that the rate of operation of a press -
equipped with the valve of this invention will be
increased, thereby permitting more working
strokes of the press to be made during any pe-
riod of time. Likewise, in certain classes of work,
such as hot forging, the reduction of the dwell
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period at the end of the advancing stroke is of
distinct value. The reduction of the dwell period,
which is accomplished by the reduction of time
required for & shockless reversal of the press ram,
not only permits the forging 'press to accomplish
a greater number of work strokes on the work-

" plece while the same is still at forging tempera-
ture, but also reduce the chilling effect which
the movable die has on the said workpiece by
being in contact therewith.

It will be apparent that various modifications
may be made in the construction of either of the
embodiments of this valve without in any way
departing from the spirit of the invention. For
‘example, the piston 51 could be urged into its left

" hand position by means of & spring and the con-
duit 82 be replaced by a throttle valve and simi-
lar results would obtain. Likewise, it will be ap-
parent that the arrangement, relative sizes and
shapes of the various inlet and outlet ports could
be considerably modified without effecting the

“mode of operation of the device in any way what-
soever,

Accordingly. it will be understood that T desire
to comprehend such modifications and substitu-
tion of equivalents as may be considered to come
within the scone of the apoended claims.

Having thus fully described my invention, what
I claim as new. and desire to:secure by Letters
Patent, is:

1. In a release and bypass valve, a va!ve cas~
ing. a release passage and a byvpass passage in
‘'said casing, a single valve member movable in
sald.casing into a first position simultaneously
to interrunt said passages or, into a second posi-
tion to establish said passages or, into a third
position to interruvt said byvass passage while
maintaining said release passage, means operable

automatically initially to move said valve mem- .

ber into sald first position, thereafter to move
it into sald second vosition and finally gradu-
ally to move said valve member into said third
position,

/ 2. In a release and bypass valve. 8 valve cas-
ing having a bypass inlet, a release inlet, a by-
pass outlet, and a release outlet, a single valve
member movable in sald casing for controlling
the communication between said inlets and their
respective outlets, yielding means associated with
said valve member for continuously urging the
same into position to interrupt fluid communi-
cation between said inlets and théir respective
outlets, fluld operable means continuously hy-
draulically connected with said bypass inlet and
operable In response to a predetermined pressure
therein to move said valve member into position

to establish fluild communication selectively be-.

" tween said inlet ports and their respective out-
- let ports, said bypass outlet offering a predeter-
‘mined restriction to the flow of fluid therethrough
80 ‘as to maintain a predetermined pressure at

said bypass inlet and, therefore, in said fluid op-

erable means.

: 10
a predetermined pressure at said inlet to move
said valve member into position to establish fluid
communication between said inlets and their re- -
spective outlets; and means assocldated with said
valve operable subsequent to the operation of said

- last mentioned means {o permit said valve mem-
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3. In a valve; a casing having a first inlet ’

-port and a second inlet port; outlet means for
" -each of said inlet ports and a bore interconnect-
ing said ports and said outlet means; a single
valve member movable in said bore for control-
" ling said ports; yielding means associated with
- ‘sald valve member for continuously urging the
same into position to interrupt fluid communi-
eatlon between said inlets and their respective
“outléts; fluid operable means hydraulically con-
" nected with one of said inlets and associated with
sald valve member and operable in response to

65

70

ber to move into position to interrupt fiuid com-
munication between one of said inlets and its
respective outlet. v

4. In a release and bypass valve & valve cas-

ing having a bypass inlet and a release inlet; a
restricted bypass outlet port, a restricted release
outlet port and an unrestricted release-outlet
port; a bore in said casing interconnecting said
ports; a valve member reciprocably mounted in
sald bore for controlling said ports and movable
into a first' end position for interrupting fluid
communication between said inlet ports and their
respective outlet ports or, into an intermedi-
ate position for establishing fluid communication
between sald bypass inlet port and said bypass
outlet port and between said release inlet port
and said restricted release outlet port or, into a
second end position for again interrupting said
bypass  connection while establishing fluid com-
munication between said release inlet port and
sald unrestricted release outlet port; and means-
automatically operable for actuating said valve,
member from said first end position into said
intermediate position and then gradually into
sald second end position.
" 5. In a release and bypass valve; a valve cas-
ing having a bypass inlet and a release inlet: a
restricted bypass outlet port, a restricted re-
lease outlet port and an unrestricted release out-
let port; a bore in said casing interconnecting
said ports; a valve member reciprocably mounted
in said bore for controlling said ports and mov-
able into a first end position for interrupting
fluid communication between said inlet ports and
their respective outlet ports or, into an intermedi-
ate position for establishing fluid communication
between said bypass inlet port and sald bypass
outlet port and between sald release inlet port
and said restricted release outlet port or, into a
second end position for again interrupting said
bypass connection while establishing fluid com-
munication between said release inlet port and
sald unrestricted release outlet port; and fluid
pressure responsive means hydraulically con-
nected with said bypass inlet port and operable
in response to a predetermined pressure there-
in to move said valve member freely from said
first end position into said intermediate position
and thereafter at controlled speed from said in-
termediate posltion into said second end posi-
tion.

6. In a valve' a casing having a first, a second
and a third passage therethrough; a valve mem-
ber in said casing for controlling said passages
and movable into a first position for interrupt-
ing said passages and, into & second position for
establishing the first and second of said passages
and, into a third position for interrupting the
first of sald passages while establishing the third
thereof; yielding means for continuously urging
said valve member toward said first position; fluid
operable means for urging said valve member
from said first position toward said third posi-
tion; and means for interrupting the movement
of said valve member at said second position as
said valve member is being moved by said ﬂ.uid
operable means.

7. In a release and bypass valve, & casing hav--
ing a hypass inlet and a release inlet, a bypass
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outlet port, a first and a second release outlet
port and a bore interconnecting sald ports; a
valve member in said bore for controlling. said
ports and movable into a first end position for
interrupting fluid communication between said
inlets and their respective outlet ports. or, into
an intermediate position for establishing fluid
communication between said bypass inlet and said
bypass outlet port and between sald release in-
let and the first of said release outlet ports or,
into a second end position for again interrupting

' 9,416,793
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said bypass connection while establishing fluid -
communication between said release inlet and -

said second release outlet port; yielding means
continuously urging said valve member toward

_said first end position; fluid operable means as-

sociated with said valve member for moving the
same from said first end position into said sec-
- ond end position; and means automatically op-
erable to retard the movement of said valve mem-
~ ber from said first end position to said secoi:d end

position when the same has reached said inter-

mediate position, )

8. In & release and bypass valve; a casing
having a bypass inlet and a release inlet, a bypass
‘outlet port, a first and a second release outlet port
and a bore interconnecting said ports; a valve
member in said bore for controlling said ports
and movable into a first end position for inter-
rupting fluid communication between said inlets
and their respective outlet ports or, into an in-
termediate position for establishing fluid com-
munication between saild bypass inlet and said
bypass outlet port and between sald release in-
let and the first of said release outlet ports or,
into a second end position for again interrupting
said bypass connection while establishing fluid
communication between said release inlet and
sald second release outlet port; ylelding means
continuously urging sald valve member toward
said first end position; fluld operable means as-
sociated with said valve member for moving the
same from said first end position into said sec-
ond end position; and fluid operable means op-
erable automatically to control the rate of move-
ment of said valve member from said intermedi-
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sald intermediate position into said secon

posision at & controlled rate, - . ‘

© 10..In a release and bypass valve; & casing
having a bypass inlet and a release inlet, a by-
pass outlet port, a first and a second release out-
let port and a bore interconnecting said poris; a
valve member in said bore for controlling said:
ports and movable into a first end position for
interrupting fluld communication between said
inlets and their respective outlet ports or, into
an intermediate position for establishing fAuid
communication between said bypass inlet and
said bypass outlet port and between sald release -
inlet and the first of said release outlet ports or,
into a second end position for again interrupting

end

sald bypass connection while establishing fluid

communication between said release inlet and
sald second release outlet port; yielding means
contiauously urging said valve member toward
said first end position; fluid operable means as-
soclated with said valve member for moving the
same from said first end position into said sec-
ond end position; a fluid operable piston’adapted
to engage and halt said valve member In said

intermediate position; and means -hydraulically

connected with said release inlet and operable in

- response to a predetermined reduced pressure
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ate position to said second end position when said .

valve member is actuated by said fluld operable
means.,

9. In a release and bypass valve; a casing hav-
" ing & bypass inlet and a release inlet, a bypass
outlet port, a first and a second release outlet
port and a bore interconnecting said ports; a
valve member in said bore for controlling said
borts and movable into a first end position for
Interrupting fluid communication between said
inlets and their respective outlet ports or, into
an intermediate position for establishing fluid
communication between said bypass inlet and
sajd bypass outlet port and between said release
inlet and the first of said release outlet ports or,
Into a second end position for again interrupting
said bypass connection while establishing fluid
communication between said release inlet and

sald second release outlet port; ylelding means

continuously urging said valve member toward
sald first end position; fluid operable means as-
soclated with said valve member for moving the
same from said first end position into said sec-
ond end position; & fluid operable piston adapted
to engage said valve member and to halt the same
in said intermediate position; and means asso-
ciated with said piston for permitting the same
together with said valve member to move from
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_therein to permit said fluld operable means to

move said valve member from said intermediate
position into said second end position. o
11. In combination in a hydraulic circult, a-
fluid operable motor having an advancing cham-
ber and a retraction chamber, a source of fluid
pressure for supplying pressure fluid selectively
to sald advancing chamber or to said retraction
chamber, a valve hydraulically connected with
said advancing chamber and said retraction
chamber and operable in response to a predeter-
mined pressure in said retraction chamber for
first establishing a restricted release passage from
said advancing chamber to exhaust while simul-
taneously establishing a restricted bypass pas-
sage from said retraction chamber to exhaust
and,  subsequent thereto gradually to interrupt
said bypass connection while simultaneously grad-
ually establishing a relatively unrestricted release
passage from said advancing chamber to exhaust,.
12. In a release and bypass valve; a casing
having a bypass inlet port and a release. inlet
port, a bypass outlet port, an adjustably re-
stricted release outlet port, a relatively unre-
stricted release ouilet port and a bore intercon-
necting said. ports; a valve member reciprocably
mounted In said bore for controlling said ports
and movable into & first end position for inter-
rupting communication between said inlet ports
and their respective outlet ports or, into an in<
termediate position for establishing fiuid com-
munication between said bypass inlet port and
said bypass outlet port and between said release -
inlet port and said restricted release outlet port
or, into a second end position for again interrupt-
Ing sald bypass connection while establishing
fluid communication between said release inlet
port and said unrestricted release outlet port;
fluid pressure responsive means hydraulically con-~

- nected with said bypass inlet port and operable in

70

75

-response to a predetermined pressure therein to

move said valve member from said first end po-
sition toward sald second end position; fluid op-

erable means for interrupting the movement of -’

said valve member when the same has reached
said intermediate position; and adjustable means
assoclated with said last mentioned means for
regulating the rate of movement of said valve
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member from said intermediate position to said
second end position so as gradually to interrupt
said bypass connection while gradually establish-
ing said relatively unrestricted release connec-
tion. : :

" 13. In a release and bypass valve, a casing hav-

ing a bypass passage and a pair of release pas--

sages of varying restrictions therein, a valve mem-
ber in said casing for controlling said passages
and movgble into a first end position for inter-
rupting said passages or, into an intermediate
position for establishing said bypass passage and
one of said release passages or, into a third posi-
tion to again interrupt sald bypass passage while
establishing the other of said release passages,
yielding means for continuously urging said valve
member into said first end position, fluid oper-
able means hydraulically connected with the in-
let of said bypass passage and operable in re-
sponse to a predetermined pressure therein for
moving said valve member toward said second
end position, fluid operable means comprising a
. chamber closed by said valve member when the
same has reached said intermediate position for
interrupting the movement of said valve member
at said intermediate position, and an -adiustable
choke valve hydraulically connected with said
chamber for regulating the rate of movement of
said valve member from said intermediate posi-
tion into said second end position so as gradu-
ally to interrupt said bypass passage while gradu-
ally establishing said second release passage.

14. In a hydraulic system; a press cylinder; a
ram reciprocable therein and having fluid oper-
able advancing and retracting means associated
therewith; a source of pressure fluid for selec-
tively supnlying actuating fluid to said advancing
or retracting means for reciprocating said ram:
and a valve connected between sald advancing
means and said retracting means and exhaust
operable automatically -at the end of an advahe-
ing stroke of said ram.and in response to a pre-
determined pressure in said retracting means for
establishing a restricted by-pass for the delivery
of said fluid source and for releasing the pressure
from said advancing means at a predetermined
rate, said valve also being automatically operable
in response to a predetermined reduced pressure
in said advancing means for gradually increasing
the rate of release of pressure therefrom while
simultaneously gradually restricting said bypass
connection, and finally completely to release said
pressure while interrupting said bypass connec-
tion. :

15. In a hydraulic circuit; a fluid operable ram
.having advancing and retracting means; a surge
valve for establishing a free connection between
said advancing means and exhaust; a first and
a second release passage between said advancing
means and exhaust; a restricted bypass passage
between said retracting means and exhaust ; and
means responsive to a predetermined pressure in
said retracting means for establishing said by-
pass passage-and the first of said release pas-
sages, and for thereafter gradually closing off
said bypass passage while gradually establishing
the second of said release passages, and finally
for completely closing off said bypass passage
.while opening said surge valve.

" 16. In a hydraulic circuit; a fluid operable ram
having advancing and retracting means; a first
valve means comprising a surge passage for freely
connecting said advancing means with exhaust;
a second valve means comprising & first and a
second release passage between said advancing
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means and exhaust and a restricted bypass pas-
sage between said retracting means and exhaust,
said second valve means also comprising a valve
member for controlling said release and bypass
passages; means operable during the advancing
stroke of said ram for moving said valve member
into position to interrupt said passages; and
means operated by pressure in said retracting -
means and operable at the beginning of the re-
traction stroke of said ram for moving said valve
member into position to establish said bypass
passage and the first of sald release passages,
and for thereafter gradually moving said valve
member to close off said bypass passage while
establishing said second release passage, and fi-
nally to move said valve member completely to
close off said bypass passage and also to move
sald surge valve into open position. )

17. In a hydraulic circuit; a fluid operable ram
having advancing and retracting means; a surge
valve for establishing a free connection between
said advancing means and exhaust; a second valve
means comprising first and second release pas-
sages of different restrictions connected with
said advancing means and exhaust; said second
valve also comprising a restricted bypass pas-
sage connected between said retracting means.and
exhaust; a valvée member in said valve movable
into a first position for interrupting said pas-
sages and into a second position for establishing
one of sald release passages and said bypass pas-
sage and into a third position for interrupting
sald bypass passage while establishing the other
of sald release passages; means operable prior to
a working stroke of said ram in the advancing-
direction for moving said valve member into said
first position; means operable at the end of a
working stroke of said ram for moving said valve
member into said second position; and means
operable at the initiation of the retraction stroke
of said ram for moving said valve member into
said third position and for opening said surge
valve, .

18. In a hydraulic circuit; a fluid operable ram
having advancing and retracting means; a surge
valve for establishing a free connection between
said advancing means and exhaust; a second
valve means connected with said advancing means
and with said retracting means and comprising
a restricted bypass passage between said retract-
ing means and exhaust, a first release passage
between said advancing means and exhaust of
a predetermined restriction, and a second release
passage between said advancing means and ex-
haust of a lesser restriction; a valve member in
said valve movable into g first position for inter-

" rupting sald passages, or into a second position

for establishing said bypass passage and the first
of said release passages, or Into a third position
for interrupting said bypass passage while estab-
lishing the second of said release passages; yield-
ing means continuously urging said valve mem-
ber toward said first position; fluid operable

‘means connected with said retracting means for

urging said valve member toward said second and
third position; means automatically operable for
retarding the movement of said valve member
from said second position to said third position’
when said valve member is moved by said fluid
operable means against the thrust of said yielding
means; and means operable to open said.surge
valve when said valve means is moved into said
third position. : )

" 19. In a hydraulic circuit; a fluid operable ram
having advancing and retracting means; a surge
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valve for establishing a free zonnection between
said advancing means and exhaust; a second valve
means connected with said advancing means and
with said retracting means and comprising a
restricted bypass passage between said retracting
means and exhaust, a first release passage be-

tween said advancing means and exha\ust of a pre-
determined restriction, and a second release pas-

sage between said advancing means and exhaust
of a lesser restriction;’ a valve member in said
valve movable into. a first position for interrupt-
ing sald passages, or into a second position for
establishing said bypass passage and the first of
said release passages, or into a third position: for
interrupting said bypass passage while establish-

ing the second of said release passages; ylelding

means continuously urging said valve member
toward said first position; fluid operable means
connected with said retracting means for urging
said valve member toward said second and third
position; means hydraulically connected with said
advancing means operable to halt said valve
‘member in said second position when the same is
moved thereto by said fluid operable means, said
last mentioned means also being operable in re-
sponse to a predetermined reduced pressure in
said advancing means for permitting said fluid
operable means to move said valve member grad-
ually from said second position to said third posi-
tion; -and fluid pressure responsive means con-
nected with said retracting means for opening
said surge valve when the pressure in said re-
tracting means is increased by the movement of
.said valve member into said third position.

20. In g fluid operable system a reciprocable
ram having advancing and retracting means, a
fluid source adapted selectively to supply said
means, and means for effecting a rapid and sub-
stantially shockless reversal of said ram compris-
ing, a release passage from said advancing means

to exhaust, a bypass passage from said retracting_

means to exhaust, g valve member movable from
a first position where sald passages are inter-
rupted to a second position where said passages

are established and into a third position where 45 2,320,759
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sald bypass passage is again interrupted, means
for moving said valve member into its first posi-
tion during an advancing stroke of said ram,

. means responsive to a predetermined pressure in

said retracting means for moving said valve mems -
ber into its second position and for urging said
valve member toward its third position for a dwell
period of said ram, and means for retarding the
movement of said‘valve member into  its third
position comprising means responsive to the pres-
sure in said advancing means.

» 21, In a fluid operable system, a ram ha.ving

‘ advancing and retracting means, a fluid source te

15

supply said means selectively, and means for
effecting a shockless reversal of said ram com-
prising a valve member controlling communica-
tion between said advancing and retracting means
and exhaust and movable from a first position

- wherein said communication is interrupted into
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a second position wherein said communication is
established and into g third position wherein the
communication between the said retracting means
and exhaust is again interrupted, fiuid operabile
means connected with said retracting means:for
moving said valve member from its first through
its second and into its third position, other fluid
operable means connected with said advancing
medns for interrupting the movement of said
valve member when it reaches its second position
and for controlling the movement thereof into its

-third position, and means for returning said valve

member to its first position when the pressure in
said retracting means is reduced.
GEORGE A. WALDIE.
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