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(Granted under the mcl of March 3, 1882, as
amended April 30, 1928; 370 @. G. 57)

Ths invention described herein may be manu-
factured snd used by or for the Government for
governmental purposes, without the payment to
me of any royalty thereon. )
This invention relates to hydraulic systems and
is particularly coneerned with & pump-motor cir-
cuit wherein the pump may be rotated in either
direction {o cause movement of the motor in .a
corresponding direction. .
An object of the invention is to provide an
irreversible apparatus by which, when the pump
. is not operating, the motor is held immovable
. against possible reactive forces thereon. A fur-
ther object of the invention is to provide a novel
valving system which is operated in response to
intentional actustion of & hydraulic pump but
which may not be operated by reactive forces
upon & hydraulic motor. Still another object
- of the inventicn is to provide a check valve system

- in & hydraulic circuit and to provide fiuid pres-
' sure responsive means to operate the check valves
under certain operating conditions of the system.
- The details of the invention may be better
understoed by referring to the detailed descrip-
tion below in conmection with the drawing in
which: . . ’ :

Fig. 1 is a diagrammatic elevation showing a
hydraulic system, and

Fig, 2 is an enlarged section of a hydraulic
valve unit which is the essence of the invention,

Referring to the drawing, in Fig. 1 I show the
hydraulic motor M of .the piston-cylinder type
to the ends of which conduits {f and (2 are con-
nected. By feeding liquid to the conduit §f, the
piston is moved to the right and by feeding liquid

to the conduit (2, the piston is moved to the

left. Low pressure fluld is exhausted from the
other conduits in either of the above cases. These
conduits connect through & valve unit {3 through
conduits {4 and {5 leading to a reversible bump

P which may be driven by any suitable means.

Obviously, by turning the pump in one direction
the motor is operated in one direction; while
turning the pump in the other direction operates
the motor in the other direction. The valve unit
i3 is so arranged that pressure fluid may flow
from the pump to the motor when the pump is
.operated intentionally; otherwise, the motor is

hydraulically locked by the valve so that external
* forces applied thereto will not operate the pump.

I also contemplate using a plurslity of pumps
such as P’ and P*’, with valves 13’ and {3"’ be-
tween them and the motor conduits ¢{ and §2
S0 that the motor may be operated from any one
of the several pumps. When aay one pumpg
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ceases operation the hydraulic motor iIs locked
in the adjusted position. Further movement of
the motor In cither direction, however, may bhe
secured by operating any other of the geveral
pumps, '

The valve i3 (as well s {3’ and 8"") serves
to allow the sbove selective pump operation and
serves the further function of isolating the motor
system should eny one of the pumps and their
associated conduits 1§ ang {6 become incperative
for any cause.. For instance, if the hydraulic

system of Fig. I was applied 0 & combat vehicle

or military aircraft for operation of asccessories,
50 long as the closely associnted motor and valves
{8 are intact, the system will not be wholly bled
of hydraulic fluid should any one of the pumps
or lines {48 and {6 be shet away. :

Referring to Fig. 2, 2 valve body {8 has formed
therein coaxial bores 08, 28, and 2, the bore 26,

being of smailer dlamefer then the end bores

18 and 26. Through the bore 28, 3 piston rod 23

passes in rather closely fitted relationship. To
each end of the piston rod 23 is ‘secured, &s by
& snap ring 24, pistons 25 and 26 which are fitted
closely to the bores {9 and 2§ respectlvely. These
pistons have formed therein axipl passages 27
to permit free fiow of fuid between the piston
ends, - .

At the right hand end of the bore 8 is o
vort 38 communicaiing with an opening 3¢ to
which one. of the pump conduits such as {8 is

connected. Af‘the left hand end of the bore 20 . .

is & port 82 communicating with an opening 83
to which the other pump conduit such as 15§ is
connected. <CTovered, at times, by the pistons 28
and ‘28, are ports 36, 87 and 98, 39 respectively.
The ports 38 and 88 are closed by ball check valves
46 and 41 respectively. The ports 38 and 27 com-
municate with an opening 48 to which one of the
motor lines such as (f is connected, while the
ports 38 and 3% communicate with an opening
44 to which the other motor conduif such ag {2
is conneeted. - . .

At the outer ends of the bores 8 end 21,
centering spring assemblies 46 are secured as by
snap rings 47. The spring assemblies 48 form
closures for their bores and include ring pack-.
ings 48 to seal them in the bores. The centering
springs serve to hold the piston sssembly 23, 25,
and 26 in = normally central position where the
piston 25 covers both ports 36 and 87 and where
the piston 28 covers both ports 38 and 88.

The operation of the valve unit is as follows:

If fiuid under pressure is admitted to the port
86 by pump operation, the pressure Suid will act .
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upon the left hand end of the piston rod 28 and
will move the rod to the right, carrying the pis-
tons 25 and 26 with it and compressing the right
hand spring unit 46. Thus, the port 36 will be
opened to the port 30 and pressure fluid may flow
past the check valve 40 to operate the motor.
Tikewise the piston 26 will uncover the port 39to
permit free flow of low pressure fluid from the
motor to the pump intake through the port 32.
In this situation, should a large reactive force
be imposed upon the fluid motor tending to pre-
vert pump operation or to reverse the pump, the
check valve 40 will close preventing the trans-
mission of the fluld force to the pump, at least
until such time as the fiuid pressure of the pump
exceeds that existing in the opening 43 of the
valve.

If the pump is reversed, the piston rod 20 with
its associated parts will move to the left, opening
the port 32 to the port 38 and the port 30 to
" the port 37, thereby allowing reverse motor opera-
tion while maintaining the safety features above
outlined. At any time when pump operation
ceases, the centering spring units 46 will central-
ize the piston assembly, by virtue of slight leak-
age between the piston 23 and the bore 20 clos-
ing the ports 36, 37, 38 and 39, locking the hy-
draulic motor M from movement, and further-
more, locking the hydraulic fluid in the motor
conduits in such a way that failure of the pump
P will not bleed the motor system of fluid and
allow it to collapse. The use of a plurality of
valve units and pumps allows operation of the
motor from a plurality of distant points and the
motors. may be operated individually or jointly
" and will always be divorced from the motor sys-
tem as soon as pump operation ceases.

Tt will be apparent from the above description
that the objects of the invention are met and
that the.valve unit described provides automatic
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and positive isolation of a hydraulic motor sys- -

tem from a pump under all conditions except
when the pump is operated intentionally.

While I have described my invention in detail
in its present preferred embodiment, it will be
obvicus to those skilled in the art, after under-
standing my invention, that various changes and
modifications may be made therein without de-
parting from the spirit or scope thereof. I aim
in the appended claims to cover all such modi-~
fications and changes. .

Y claim:

1. A control valve for use in a pair of pressure
conduits connecting a reversible pump and a re-
versible hydraulic motor, said control valve com-
prising a housing, said housing having a bore ex-
tending  axially therethrough, a piston slidably
reciprocable in said bore, said piston and said
bore being of such relative sizes that cavities are
provided at the opposite ends of said bore and
said piston blocks any passage of fluid through

said bore between said cavities, one cavity having

4 port connecting it to the pump-side of one
pressure conduit, the other cavity having a port
connecting it to the pump-side of the other pres-

sure conduit, a passage-way in said housing con-
* nected to the motor-side of one pressure conduit,
a seécond passageway connected to the motor-
side of the other pressure conduit, a pair of ports
connecting one cavity to one passageway, & seC-
ond pair of ports connecting the second cavity to
the second passageway, plug means closing the
outer end of each cavity, yieldable means urging
said piston to a middle position, a sleeve valve
in each said cavities at each end of and con-

45

50

b5

G0

2,387,307

nected to said piston, each said sleeve valve clos-
ing both motor-side ports when said piston is
in said middle position, said piston sleeve valve
being limited in its reciprocation o open either
but not both of each pair of motor-side ports,
said pump-side cavity ports being always open,
2 one-way cavity-exit-valve on one port of each
pair of passageway ports, said sleeve valves per-
mitting communication through only one cavity-
exit-valve port and simultaneously through the
other motor-side port of the second cavity at one
time, whereby high pressure fiuid from the pump-
side of one of the pump pressure conduits holds
the piston and sleeve in communication-permit-
ting-position through the cavity-exit-valve port
to permit flow of high pressure fluid there-
through to one motor-side passageway and simul-
taneously low pressure fluid to flow from the
other motor-side passageway back to the to the
other pressure pump conduit, and whereby re-
verse flow on the motor-side of the passageway
receiving high pressure from said pump causes
said one-way cavity-exit-valve to close and per-
mit said yieldable means to reciprocate said pis-
ton sleeve to low pressure port-blocking position
while the cavity-exit-port valve closes the high
pressure port of the same cavity, thereby only
permitting passage of high pressure from the
pump-side to the motor-side and locking off pas-
sage of high pressure from the motor-side to the
pump-side. 1 .

9. A control valve for use in a pair of pressure
conduits connecting a reversible pump and a re-
versible hydraulic motor, said control valve com-
prising & housing, said housing having a hore ex-
tending axially therethrough, a piston slidably
reciprocable in said bore, said piston and said
bore being of such relative sizes that cavities are
provided at the opposite ends of said bore and
said piston blocks any passage of fluid through
said bore between said cavities, one cavity having
a port connecting it to the pump-side of one
pressure conduit, the other cavity having a port
connecting it to the pump-side of the other pres-
sure conduit, 2 passageway in said housing con-
nected to the motor-side of one pressure conduit,
a second passageway connected to the motor-
side of the other pressure conduit, a pair of ports
connecting one cavity to one passageway, a sec-
ond pair of ports connecting the second cavity to
the second passageway, plug means closing the
outer end of each cavity, yieldable means urging
said piston to & middle position, a sleeve valve in
each said cavities at each end of and connected
to said piston, each said sleeve valve closing both
motor-side ports when said piston is in said
middle position, said piston sleeve valve being
limited in its reciprocation to open either but not
both of each pair of motor-side ports, said pump-
side cavity ports being always open, a one-way
cavity-exit-valve on one por{ of each pair of pas-
sageway ports, said sleeve valves permitting
communication through only one cavity-exit-
valve port and simultanecusly through the other
motor-side port of the second cavity at one time,
whereby high pressure fluid from the pump-side
of one of the pump pressure conduits holds the
piston and sleeve in communication-permitting-
position through the cavity-exit-valve port to
permit flow of high pressure fluid therethrough
to one motor-side passageway and simultane-

- ously low pressure fluid to flow from the other
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motor-side passageway back to the other pres-
sure pump conduit, and vice versa, and whereby
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reverse flow on the motor-side of the passageway.
receiving high pressure from sald pump causes
sald one-way cavity-exit-valve to close and per-
mit said yieldable means to reciprocate said pis-
ton sieeve to low pressure port-blocking position
while. the cavity-exit-port valve closes the high
pressure port of the same cavity, thereby only
permitting passage of high pressure from the
pump-side to the motor-side and locking off pas-
sage of high pressure from the motor-slde to the
pump-side.
3. A control valve for use in a pair of pressure
- conduits connecting & reversible pump and a re-
versible hydraulic motor, said control valve com-
prising & housing, said housing having & bore ex-
tending axially therethrough, a piston slidably
reciprocable In said bore, said piston and said bore
being of such relative sizes that cavities are pro-
vided at the opposite ends of said bore and sald
- piston blocks any pessage of fluid through said
bore between sald cavities, one cavity having &

A 3
the high pressure portot the same cavlty. thereby
only permitting passage of high pressure from
the pump-side to the motor-side and locking off
passage of high pressure from the motor-side to
the pump-side. :

4. A control valve foruse in a p&lr of pressure
conduits connecting a reversible pump and a re-
versible hydraulic motor, said control valve com-
prising & housing, sald housing having & bore
having a reduced central neck extending axially
therethrough, & piston slidably reciprocable in

. sald bore neck, said piston and said bore being
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port connecting it to the pump-side of one pres-

sure conduit, the other cavity having a port con-
necting it.to the pump-side of the other pressure
conduit, & passageway in sald housing connected
to the motor-side of one pressure conduit, a sec-
ond passageway connected to the motor-side of

the other pressure conduit, a pair of ports con- .

necting one cavity to one passageway, a second
pair of ports connecting the secend cavity to the
second passageway, plug means closing the outer

. end of each cavity, spring means based on said .

plug means urging said piston to & middle posi-

tion, a sleeve valve in each said cavities at each:

end of said piston, spider means connecting each
sald sleeve valve to its end of sald piston, each
sald sleeve valve closing both motor-side ports
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of such relative sizes that cavities are provided
at the opposite ends of said bore and said piston
blocks any passage of fluld through said bore
neck between said cavities, one cavity having a
port connecting it to the pump-side of one pres-
sure conduit, the other cavity bhaving a port con-
necting it to the pump-side of the other pressure
conduit, s  paessageway in said housing con-
nected to the motor-side of cne pressure conduit,
a-second passageway connected to the motor-side
of the other pressure conduit, a pair of ports
connecting one cavity to one passageway, & sec-
ond pair of ports connecting the second cavity to
the second passageway, plug means closing the
outer end of each cavity, yieldable means urging
sald piston to a middle position, a sleeve valve in
each said cavities at each end of and connected to
sald piston, each sald sleeve valve closing both

motor-side ports when said piston is in said

middle position, sald piston sleeve valve being lim-

- {ted in its reciprocation to open either but not both

when said piston is in said middie position, said

piston sleeve valve being limited in its reciproca-
ton to open either but not both of each pair of
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. motor-side ports, sald pump-side cavity ports -

being always open, & one-way cavity-exit-valve
on one port of each pair of passageway ports,
said sleeve valves permitting communication
through only cone cavity exit valve port and
simultaneously through the other motor-side port
of the second cavity at one time, whereby high

of each pair of motor-side ports, said pump-side
cavity ports being always open, & one-way cavity-

exit-valve on one port of each pair of passage-'

way ports, said sleeve valves permitting com-
munication ihrough ounly one cavity-exit-valve
port and simultaneously through the other
motor-side port of the second cavity at one time,
whereby high pressure fluid from the pump-side
of one of the pump pressure conduits holds the
piston and sleeve in communication-permitting-
position through the cavity-exit-valve port to

4_5 permit flow of high pressure fiuid therethrough

pressure fluid from the pump-side of one of the -

pump pressure conduits holds the piston and
sleeve in communication-permitting-position
through the cavity-exit-valve port to permit fiow
of high pressure fluid therethrough to one motor-
side passageway and simultaneousiy low pressure
fluid to flow from the other motor-side passage-
way back to the other pressure pump conduit, and
whereby reverse flow on the motor-side of -the
passage recelving high pressure from said pump
causes sald ome-way - cavity-exit-valve to close
and permit said yieldable means to meciwoute
sald piston sleeve to low pressure port-blocklu

50 on the motor-side of the passageway recejving . '

to one motor-side passageway and simultane-
ously low fiuid to flow from the other

motor-side passageway back to the other pres-

sure pump conduit, and whereby high pressure

reverse flow from said pump causes said one-way
cavity-exit-valve to clcse and permit said yleld-
able means to reciprocate said piston sleeve to
low pressure port blocking position while the

88 cavity-exit-port valve closes the high pressure

position while the cavity-exit-port valve closse

port of the same cavity, thereby only permitting

passage of high pressure from the pump-side to

the motor-side and locking off passage of high .

Ppressure from the motor-side to the pump-side.
! . ALBERT RIVINGTON STONE.




