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1

The present invention relates to hydraulic
power unit and more particularly to a combined
pump, motor, reservoir and control valves there-
for. .

The present invention is capable of general ap-
plication but may be used in the type of system
disclosed in my prior Patent 2,388,755 granted
November 13, 1945,

In accordance with the present invention, a
hydraulic system including a reversible pump is
provided with a by-pass and reservoir connec-
tion unit which serves to seal the pressure side
of the pump and open the suction side of the
pump to the reservoir to compensate for unequal
volumes of flow due to piston rod displacement
when the pump is connected to a hydraulic cyl-
inder having a piston rod at only one side of a
piston in the cylinder. In one embodiment of
the present invention the mechanism is further
constructed to afford pressure relief so as to pre-
vent development of excessive pressures at the
pressure side of the pump. Inasmuch as in the
present construction the fluid flow is not through:

the unit to the cylinders or fluid motors, the unit’

can be made without regard to flow areas through
the valve and consequently' may be relatively
small and inexpensive, . :

It is an object of the present invention to pro-
vide an improved hydraulic power unit charac-
terized: by its efficiency,; extreme simplicity, the
compactness of its arrangement and the economy
with which it may be produced. ' -
- More specifically, it is an object of the presen
invention to combine g pump, motor, reservoir
and control valves for supply fluid in a novel
arrangement whereby a hydraulic system in
which said unit is connected remains always fully
charged with fluid. o
- It is a further object of the present invention

to'provide a reversible pump and reservoir unit

in ‘which the reservoir is connected at all_times

duxj;‘pg operation of the pump to the suction side

thereof.

"It is a further object of the present invention

to provide a by-pass connection for a reversible

pump which remains open when the pump is.

idle to provide for manual operation of normally
fluid. operated mechanism but which is closed by.
operation of the pump in either direction.

It is a further object of the present invention
to. provide a by-pass between the pressure and
. suction sides of a pump adapted to remain open

when' the pump is idle, to close during normal
pump-operation, and to. reopen in the event of

(CL 103—2)
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2 .
excessive pressure at the pressure side of the
pump. :

Itis a feature of the present invention to pro-
vide a hydraulic power unit comprising a block:

- having a recess therein for the reception of a

rotary pump, a motor supported from the block
in driving relation with the pump, passages for
circulating fluid communicating at one side of
the recess with opposite sides of the pump, a.
fluid supply reservoir carried by the block having
bassages communicating at the opposite side of-
the recess with opposite sides of said pump, and
valves for controlling the flow of supply fluid:
between the reservoir and pump. :

Other objects and features of the invention
will become apparent as the description proceeds,
especially when taken in conjunction with the
accompanying drawings, wherein:

Figure 1 is an elevation, partly in section, of

U my improved unit;

Figure 2 is a section on the line 2—2 of Fig-’
ure 1; :

Figure 3 is a section on the line 3—3 of Fig-
ure 2;

Figure 4 is a perspective view of the valve en- .

" gaging element employed in my improved con-.
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struction; - :

Figure 5 is a vertical elevation, partly in sec-.
tion, of a somewhat different embodiment of the
present invention; .

Figure 6 is a section on the line 6—6 of Fig-.
ure 5; and ) ’
. Figure 7 is an enlarged fragmentary section
on the line T—1 of Figure 6. e

The present construction comprises 2 block 10
carried at the top of a motor housing 30 and sup-
porting at its upper surface a fluid supply re-
servoir 40.

The block 10 is provided with a cylindrical-
recess 11 at its upper surface in which is mount--
ed a rotary pump 12 of known type. Preferably
the pump 12 is of the type comprising an annu-
lar, internally toothed rotor having a gear there-
in, the teeth of the gear being one less in number
than the internal teeth of the rotor. Commu-
nicating with the bottom of the recess (! is a,
pair of fluid circulating passages 13 and 14 which.
in turn connect with tapped connecting portions;
i5 and 16, respectively. It will be appreciated
that the device illustrated is for use in supplying.
fluid to a hydraulic system and that the system
will include conduits having threaded connec- :
ters cooperating with the connecting portions {5
and 16, Passages 18 and 14 serve as inlet and.

55 outlet connections to the pump, depending upon
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the direction of rotation thereof. In other words,
the pump is reversible and in one instance fluid
will be drawn in through the passage I3 and
discharged through the passage 14, whereas when
the pump is rotated in the opposite direction,
the direction of flow of the fluid is reversed.

The block I6 is provided with an opening {71
therethrough which is coaxial with the eylindri-
cal recess {1 and which receives the drive shaft
18 of an electric motor indicated at 18. The

10

Jower end of the opening i1 is enlarged to receive -

2 suitable seal and bearing 28 for the shaft 18.

The motor |9 is carried within the housing 30
which in turn is provided with mounting ears
31 by means of which the complete assembly is
mounted for use. 'The housing 30 is assembled
to the block {0 by means of long attaching screws
32 threaded into tapped recesses in the block 10
as indicated at 33. A conductor for supplying
power to the motor 19 is illustrated at 34.

" Located on the upper surface of the block 0
is the reservoir 40. As illustrated, the reservoir
40 may be in the form of a sheet metal cup hav-
ing a removable closure 4i. The bottom A4 of
the reservoir 40 is provided with a pair of ports
42 and 43 which communicate with the pump 12
at opposite sides thereof. The bottom 44 fur-
ther serves as a closure for the top of the pump-
receiving recess {1. )

Located within the reservoir 40 is a valve 50
which serves to provide and control fluid supply
passages between the reservoir and the pump.
A first passage 51 extends through a boss 52-and
communicates with a short, relatively small
transverse passage 53 formed in the central por-
tion of a boss 54. At its outer ends the passage
53 communicates with enlarged end passages or
openings 55 and 58. Intermediate the passage
53 and the two enlarged end openings 55 and 56
are conical valve seat portions 57 and 58, respec-
tively. Located within the enlarged openings 55
and 56 are ball valves 58 and 60, respectively.
The outer ends of the openings 55 and 56 are
closed by caps 61 and 62, respectively, and inter-
mediate the caps 61 and 62 and the balt valves 59
and 60 are balancing springs 63 and 64, respec-
tively. Extending laterally from the enlarged
openings 55 and 56 are supply passages 85 and
66 which communicate with the ports 42 and 43,
respectively. Thus passage 51 may be consid-
ered as a supply passage connecting the reser-
voir o0 opposite sides of the pump through valve
controlled branch passages comprising the pas-
sages 53, 55 and €5 as one branch, and the pas-
sages 53, 56 and 66 as the other.

Intermediate the ball valves 53 and 60 is a
slidable element 67, shown in detail in Figure 4.
The element 67 may conveniently be formed of
metal of triangular cross section and preferably
has rounded ends, as indicated at 69, to engage
the ball valves 5% and §0. The element 67 is slid-
ably received in the passage 53 but by virtue of
its triangular cross section it permits flow of fluid
through said passage 53. )

The element 67 is of such length that when
the ball valves 59 and 60 are symmetrically lo-
cated with respect to their seats 571 and 58, re-
spectively; both valves are in partially open posi-
tion. On the other hand, it will be readily ap-
parent that when one of the ball valves 55 or 60
closes by virtue of pressure existing in the pas-
sage with which it communicates, the other of
the ball valves is mechanically -moved to full
open position. i

Springs 63 and 64 are of substantially equal
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strength so that in the absence of pressure in the
device the ball valves stand in the position shown
in Pigure 1.

The assembly of the parts includes the use of
assembly bolts 72 (Figure 2) which extend
through the valve body 59 and through corre-
sponding openings formed in the bottom 44 of
the reservoir into suitably tapped openings
formed in the upper surface of the block 0.

The cover or closure 41 for the reservoir 40 is
illustrated as secured in place thereon by means
of a tie bolt 70 threaded at its lower end into a
suitably tapped recess 78a in the upper surface
of the valve body 50 and provided at its upper
end with a nut 71,

The operationn of my improved device is be-
lieved to be readily apparent, especially when
taken in consideration with the full discussion
of my prior construction contained in Patent
2,388,755. However, for completeness, it may be
noted that upon the establishment of pressure
by operation of the pump {2 in the circulating
fluid passage 14, pressure will simultaneously be
established within the enlarged opening 56 and
will close the valve 68. At this time suction is
established in the passage 13 at the opposite side
of the block {3 and also in the opening 55. At
this time, since the ball valve 60 is forced on-its.
seat by pressure, the ball valve 59 is in fully open
position, thus establishing communication be-
tween the interior of reservoir 40 and the suction
side of the pump. As a result of this, and in the
event that the demand for fluid in the pressure
side of the circulating system is more than can
be supplied from the suction side thereof, the
difference in fluid required is made up by with-
drawing fluid frem the reservoir, as will be read=
ily apparent. ’

Another valuable function of the balanced ar-~
rangement of ball valves is serving as a by-pass
around the pump 12. Thus where the unit is
employed as a power unit for raising and lowering
a convertible top, or other use, the balanced
valves provide for a limited by-pass flow of fluid
around the pump, and permits manual operation
of the operated device. In this case flow of
fluid is in one direction or the other through the
following sequence of passages: passage {4, pump
12, port 43, passages 66, 53, 65, port 42, the other
side of pump (2, and passage 13. Slow manual
operation is permitted, whereas rapid operation
with corresponding rapid flow of fluid through
the valved passages will close one or the other
of the ball valves, depending on the direction
of flow. -

Referring now to Figures 5 to 7, there is shown
a somewhat different embodiment of the inven-
tion which while it operates on the same prin-
ciples as the embodiment previously described
has the additional function of pressure relief, as
will presently appear. In this case the hydraulic.
power unit comprises a mofor housing 80, a
block 81 serving as the support for a pump 82, a
reservoir 83 and a by-pass and reservoir connec-
tion unit indicated generally at 84. With the
exception of the by-pass and reserveir connec-
tion unit 84, the construction of this embodi-
ment is identical with that illustrated in Figure 1
and will therefore not be described in detail.

However, the by-pass and reservoir comnnec-
tion unit 84 provides the additional function of
affording pressure relief in the event of attain-
ment of excessive pressures at the discharge side
of the pump 82. _

The unit 84 is provided at ifs ends with en-
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larged champers 85 and 86 closed by threaded
plugs 87 and 88 respectively. - Intermediate the
chambers 85 and 86 is a passage 89 of reduced
diameter forming at its opposite ends valve seats
90 and 91. A reservoir passage 92 extends trans-
versely from the unit 84 into the interior of the
reservoir 83 and communicates with the reduced
Dassage 89 intermediate the valve seats- 90 and
91. Valve elements 93 and 94 are provided
adjacent the valve seats 80 and 91, each of these
valves being provided with a eentral port 95, as
best illustrated in Figure 7. The valves 93 and
94 are of non-circular shape and are illustrated
in Figure 7-as being hexagonal so as to provide
for the flow of fluid around their edges within
the chambers 85 and 86. Intermediate the
valves 93 and 94 is a pin 96 which is of a smaller
diameter than the internal diameter of the re-
duced passage B9 so as to provide for flow of
fluid through the reduced passage either from
end to.end or from one end to and through the
transverse reservoir passage 92. The: ends -of
the pin 96 are provided with reduced extending
portions 971 which are herein illustrated as
conical and being of a diameter at their base
substantially equal to the diameter of the port
95 formed in the valves. Intermediate the pro-
jecting-end portions 91, the pin 26 is of somewhat
larger diameter than the ports 85 formed in the
valves so that when said valves are retained
against the enlarged intermediate portion of the
pin 96 as by spring pressure, the ports 95 are
closed. : -

Balancing spring means are provided and
take the form of compression springs 98 en-
gaging the ported valves 93 and 94 at one end
and seated at their other end against the plugs
81 and 88, these plugs being provided with
centering projections 99 to retain the springs
in centered- relationship.

Means are provided for connecting chambers
85 and 86 to opposite sides of the pump 82 and
these means take the form of passages 101 and
102 extending transversely from the chambers
85 and 86, respectively, and communicating with
ports 183 and 104 formed in the bottom wall
of the reservoir 83. s . )
- The operation of this embodiment of the in-
vention is similar to that of the embodiment il-
lustrated in Figure 1. When the pump is idle
the springs 88 retain the pin 96 in-centered po-
sition and the valves 93 and 94 are both retained
away from their corresponding valve seats 86 and
91. At this time a by-pass is open between op-
posite sides of the pump comprising the port
103, the passage 101, chamber 85, reduced pas-
sage 89, chamber 86, passage (02 and port {04.
By virtue of this arrangement a by-pass flow of
fluid is permitted when the pump is idle. There-
fore, the mechanism to which the pump is con-
nected may be operated manually.

- If-now the pump is started in either direction
pressure will-‘build up at the pressure side thereof
which communicates with the chamber 85 or 86
and- this pressure will force the valve 93 .or 94
onto ifs corresponding valve seat, thus closing
the by-pass passage. However, closure of either
valve 93 or 94 results in further opening of the
other valve, thereby maintaining open the pas-
sage connecting the suction side of the pump
with the interior of the reservoir to permit flow
of fluid-to or from the reservoir to compensate
for unequal flow-of- fluid to and from the hy-
draulic motor. ) i
:-If an excessive pressure is-built up in either
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the chamber 85 or 86 as a result, for example, of
interference with the normal operation of a de-
vice actuated by the hydraulic motor, the by~
bass connection between opposite sides of the
motor is again opened. This is accomplished by:
virtue of the pressure acting against one end of
the pin 96 through the port 95 in the chamber
subjected to the high pressure. When this pres-
sure exerts a force sufficient to overcome com-
pression of the spring opposing movement of the
pin 96 away from the valve subjected to the ex-
cessive pressure, the pin 96 moves bodily away
from said valve and thereby opens the port 95
in the valve. Accordingly: by selecting  the
strength of the balancing springs 88, the maxi-
mum pressure which the pump 82 will delive
may be determined. - co
It is emphasized that the present construction
represents a substantial improvement over my
prior construction, particularly as to compact-
ness, simplicity of mounting, efficiency of opera-
tion and the economy with which the construc-
tion may be produced. : S
The drawings and -the foregoing specification
constitute a description of the improved hydrau-
lic power unit in such full, clear, concise and
exact terms as to enable any person skilled in
the art to practice the invention, the scope . of
which is indicated by the appended claims. - -
What I claim as my invention is: - - o
1. In a hydraulic system, a compact motor;.
pump, reservoir and ‘valve assembly comprising
a block having a vertical opening therethrough,
8 motor mounted at the underside of said block
having a shaft extending through said opening,
a recess in the top of said block communicating
with said opening, a pump in said recess opera-
tively connected to said shaft, fluid Ppassages in
said block connected with said pump, a fluid
reservoir mounted at the top of said block and
closing said recess, fluid passages connecting said.
reservoir to opposite sides of said pump; -and’
valves in sajd last mentioned fluid passages,
means interconnecting said valves' to prevent
simultaneous closure thereof, said valves being
constructed and arranged to close the fluid pas-
sage connecting the reservoir to the pressure side
of said pump and to open the fluid passage con-
necting the reservoir to the suction side of said
pump. I ’ :
2. In a hydraulic system, a compact otor,
bump, reservoir and valve assembly comprising’
a block having a vertical opening therethrough,
a reversible motor mounted at the underside of
said block having a shaft extending through-said:
opening, a recess in the top of 'said block ‘comn-
municating with said opening, a ‘pump in said
recess operatively connected to said shaft, fluid
passages in said block connected with said pump,
a fluid reservoir mounted at the top of said block
and closing said recess, fluid passages conhecting:
said reservoir to opposite sides of said pump, and
valves in said last metitioned fluid passages,
means interconnecting said valves to prevent si<
multaneous closure thereof, said valves being con-
structed and arranged to close the fliid passage
connecting the reservoir to the pressire side of-
said pump and to open' the fluid passage con-'
necting the reservoir to the suction side of said-
pump. : ' T
3. In a‘hydraulic system, a block- having a re-
cess in its upper surface, a reversible pump in
said recess, fluid passages in said block communi-
cating-with opposite sides of said pump, ‘a supply
reservoir carried at the top of said block, supply-
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passages. extending through the bottom of said
reservoir and communicating directly with op-
posite sides of said pump, pressuie controlled
supply valves in said supply passages, and means
connecting said valves to prevent simultaneous:
closure thereof, said valves comprising a valve
housmg having a first. passage communicating
with said reservoir, a transverse passage provided
with spaced valve seats and communicating with
said first passage intermediate said seats, a ball
valve for each of said seats, a -slidable memher
mechanically interconnecting said ball valves to
prevent simultaneous closure thereof, and balanc-
ing means normally retaining both of said bail
valves open. ‘

4. A pump and reservoir unit comprising &

block having a recess in its upper surface, a re-
versible gear pump in said recess, a reservoir se-
cured to the upper surface of said block and
forming a closure for said recess and gear pump,
ports in the bottom wall of said reservoir com-
municating with opposite sides of said pump, &
by-pass and supply valve in said reservoir com-
prising a valve body on the bottom wall of said
reservoir having ports in registry with the ports
in said bottom wall, 3 by-pass passage connect-
ing the ports in said valve body, a pair of aligned
valve seats in said by-pass passage, valves coop-
erating with said valve seats, means preventing

simultaneous closure of said valves, and a pas-

sage in said valve body affording communication
Petween: the interior of said reservoir and said
by-pass passage at a pomt intermediate said
valve seats.

-5.-A pump and reservoir unit comprising a
Block having a recess in its upper surface, a re-
versible gear pump in said recess, a reservoir hav-
ing a bottom wall effective to close the top of said
recess to complete a pump chamber, a by-pass
valve body on the bottom wall of said reservoir,
assembly elements extending through said valve
body and said bottom wall into said block, and a
valve controlled byv-pass passage connecting op-
posite sides of said pump and extending through
said botton. wall and said valve body, a supply
passage in said valve body affording communi-
cation between said reservoir and said by-pass
passage, normally open valves it safd by-pass
passage at opposite sides of said supplv passage,
and.yieldable means retaining said valves open
and effective to permit closure of the valve at the
pressure side of said bv-pass passage and means
operable to increase the opening of the valve at
the suction side of said by-pass passage as the
other valve closes..

6. A pump and reservoir unit comwvrising a
Block having a recess in its upper surface. a re~
versible gear pumb in said recess, a reservoir hav-
ing‘a bottom wall effective to close the top of
said recess to complete a pump chamber, a by-
pass valve body on the bottom wall of said reser-
voir, assembly elements extendine throueh said
valve body and said bottom wall into said bloek,
a valve controlled by-pass passage connecting
opposite sides of said pump and evtending
throurh said bottom wall and said valve body,
said valve body being thus immersed in fluid con-
tained in the reservoir, said by-pass passage
comprisine a transverse passage extending com-

pletely through said valve body and enlarred at

its ends to form chambers and having a reduced
intermediate portion providing valve seats at

the inner ends of said chambers, a passage coM-

necting the reduced intermediate portion of said

transverse passage with the interior of said res-
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8
ervoir, balt valves in said chambers, springs.urg-
ing said ball valves toward said seats, and end
closures for said chambers constituting spring
seats.

T. A pump and reservoir umt comprising &
block having a recess. in. its upper surface; a re-
versible gear pump in said recess, a reservoir hav-
ing a bottom wall effective to close the top: of
said recess to complete a pump chamber, a by-
pass valve body on the bottom wall of said res-
ervoir, assembly elements extending through
said valve body and said bottom wall into said
block, a valve conirolled by-pass passage con-
necting opposite sides: of said pump and extend-
ing through said bottonr wall. and said valve
body, said valve body being thus immersed in
fluid contained in the reservoir, said by-pass pas-
sage comprising g transverse passage extending
completely through said valve body and en-
larged -at its ends to form chambers and having
a reduced intermediate portion providing valve
seats at the inner ends of said chambers, a. pas~
sage connecting the reduced intermediate portion
of said transverse passage with the interior of
said reservoir, ball valves in said chambers;
springs urging said ball valves toward said sedts,
and. end closures for said chambers constituting
spring seats, and a rigid element in the reduced
intermediate portion of said transverse passage
of a length sufficient to hold both of said' ball
valves away from their respective seats.

8. A pump and reservoir unif comprising &
block having a recess in its upper surface;, & re-
versible gear pump: in said recess, & reservoir hav-
ing 2 bottom wall effective to close the top of
said recess to- complete a pumyp chamber, a by=-
pass valve body on the bottom wall of said reser=
voir, assembly elements extending through said
valve body and said bottom wall into said Block,
and a valve controlled by-pass passage connecting
opposite sides of said pump and extending
through said bottom wall and said valve body,
said valve body being thus immersed in fluid con-~
tained in the reservoir, said by-pass passage com-

5 prising a transverse passage extending com-

pletely through said valve body and enlarged at
its ends to form chambers and having g reduced
intermediate portion providing valve seats at the
inner ends of said chambers, ball valves in said
chambers, springs urging said ball valves toward
said seats, and end closures for said chambers
constituting spring seats, and a rigid element
in thereduiced intermediate portion of said trans-
verse passaze of a length sufficient to hold: both
of said ball valves away from their respective
sedts, said valve body having a second passage
connecting at one end to the reduced interme-
diate portion of said transverse passage and af
the other end opening directly into said reser-
voir adjacent the hottom thereof.

9. In a hydraulic system, & compact motor,
pump; reservoir and valve assembly comprising
a block Raving a vertical opening therethroneh,
& motor mounted at the underside of said block
having a shaft extending through said opening,
a recess in the top of said block commminicating
with said’ opening, said recess constituting the
Bottom and side: walls of @ purp chamber, ro-
tary pumping means in said chambBer operatively
connected to said shaft, fluid passages in said
block connected with said pump, a fluid reser-
voir and valve assembly mounted at the top of
said block overlying said recess and constituting
the top wall of said pump chamber, said reser~
voir and valve. assembly having fluid passages
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connecting said reservoir to opposite sides of said
pump chamber, valve elements in said last men-
tioned passages, means interconnecting said valve
elements to prevent simultaneous closure there-
of, said valve elements being constructed and ar-
ranged to close the fluid passage connecting the
reservoir to the pressure side of said pump and
to open the fluid passage connecting the reser-
voir to the suction side of said pump.

10. In a hydraulic system, a compact motor,
bump, reservoir and valve assembly comprising a
block having a vertical opening therethrough, a
motor mounted at the underside of said block
having a shaft extending through said opening,
a recess in the top of said block communicating
with said opening, said recess constituting the
bottom and side walls of a pump chamber, ro-
tary pumping means in said chambeér operatively
connected to said shaft, fluid passages in said
block connected with said pump, a fluid reservoir
and valve assembly mounted at the top of said
block overlying said recess and constituting the
top wall of said pump chamber, said reservoir and
valve assembly having fluid passages connecting
said reservoir to opposite sides of said pump
chamber, valve elements in said last mentioned
passages, said valve elements being constructed
and arranged to close the fluid passage connect-
ing the reservoir to the pressure side of said pump
and to open the fluid passage connecting the res-
ervoir to the suction side of said pump.

11. In a hydraulic system, a compact motor,
pump, reservoir and valve assembly comprising
& block having a vertical opening therethrough,
a motor mounted at the underside of said block
having a shaft extending through said opening, a
recess in the top of said block communicating
with said opening, a pump in said recess opera-
tively connected to said shaft, fluid passages in
said block connected with said pump, a fluid res-
ervoir mounted at the top of said block and clos-
ing said recess, fluid passages connecting said
reservoir to opposite sides of said pump, and
valves in said last mentioned fluid passages, said
valves being constructed and arranged to close
the fluid passage connecting the reservoir to the
pressure side of said pump and to open the fluid
bassage connecting the reservoir to the suction
side of said pump.

12. A block having a recess in one surface
thereof, a pump in said recess, passages for cir-
culating fluid formed in said block and communi-
cating at the inner side of said recess with oppo-
site sides of said pump, a supply reservoir on
said block having a wall closing the outer side
of said recess, a first passage including ports in
said wall the opposite ends of which communi-
cate at the outer side of said recess with opposite
sides of said pump, a pair of balanced valves in
said first passage, a second passage affording
communication between said reservoir and said
first passage intermediate said valves, rigid
means interconnecting said valves arranged to
provide for full opening of either valve upon clo-
sure of the other, and spring balancing means
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10
normally retaining both of said valves in partly
open position,

'13. A block having a cylindrical recess in one
surface thereof, said recess constituting an end.:
and side walls of a pump chamber, passages for
circulating fluid formed in said block and com-
municating with opposite sides of said pump
chamber, rotary pumping means in said cham-
ber, a supply reservoir and valve assembly mount-
ed against said block overlying said recess and
constituting the other end wall of said chamber,
said reservoir and valve assembly having a first
fluid passage connected at opposite ends to oppo-
site sides of said pump chamber, g second passage
connecting an intermediate portion of said first
passage to the interior of said reservoir, a pair
of valve elements disposed in said first passage
at opposite sides of the point of connection be-
tween said first and said second passage, said
valve elements being constructed and arranged
to close the portion of the first passage connected
to the pressure side of said pump chamber and
to open the portion of the first fiuid passage con-
nected to the suction side of said pump chamber.

14. The construction as defined in claim 13 in-
cluding means interconnecting said valve ele~
ments to effect movement of either valve element
to tull open position upon movement of the ovher
valve element to closed position.

15. In a hydraulic system, a block having a re-
cess in its upper surface, a reversible pump in
said recess, fluid passages in said block communi-
cating with opposite sides of said pump, a supply
reservoir mounted directly on the top of said
block, the bottom wall of said reservoir having a
pair of porfs therein communicating directly
with opposite sides of said pump, a valve body
on the bottom wall of said reservoir, a supply
passage in said valve body communicating with
the interior of said reservoir, branch passages
in said body connecting said supply passage to
both of said ports, pressure controlled supply
valves in said branch passages, and means con-
necting said valves to prevent simultaneous clo-
sure thereof.

STEWART B. McLEOD.
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