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and particularly to

This invention pertains to pumps,
a windshield washer

an improved control arrangement for
pump.

Heretofore, it has been the practice to incorporate a
two-way valve for controlling the application and exhaust
of pressure fluid to the motor for actuating a pump having
fluid pressure effected delivery stroke and a spring effected
intake stroke. The present invention relates to a control
arrangement embodying separate motor inlet and outlet
valves, the inlet valve being manually controlled and the
outlet valve being automatically controlled in response
to the position of the inlet valve whereby the possibility
of leakage of the high pressure actuating fluid is mini-
mized. Accordingly, among my objects are the provi-
sions of an improved control valve arrangement for a
fluid motor having a power stroke and a return stroke;
the further provision of a control valve arrangement for a
washer pump having a fluid pressure and spring actuated
strokes including a manualily operable inlet valve and an
automatically operable outlet valve; and the still further
provision of an improved windshield washer pump in-
cluding simplified control meamns. ’

The aforementioned and other objects are accom-
plished in the present invention by utilizing a pair of spring
biased ball valves, one of which can be manually unseated
and the other of which is automatically actuated in re-
sponse to the position of the manually operable ball valve.
Specifically, the washer pump includes a two-part casing
having a diaphragm therein that divides the casing into
two chambers. One of the chambers constitutes the
pumping chamber and communicates with an inlet con-
duit and an outlet conduit through suitable one-way
check valves. The pumping chamber also has a spring
disposed therein, one end of which engages the casing
and the other end of which engages the diaphragm. The
diaphragm constitutes a fluid displacing member having an
intake stroke and a delivery stroke. The intake stroke
of the fluid displacing member is effected by the spring.

The delivery stroke of the fluid displacing member is
effected by a piston which is attached to the diaphragm,
the piston being reciprocable in a cylinder bore formed in
one part of the casing. The cylinder bore connects with
a pressure chamber in the casing. The casing chamber
communicates with an inlet nipple and an outlet nipple.
The inlet nipple is connected to a source of hydraulic
fluid under high pressure and connects with a passage in
the casing having a ball valve therein which is spring
urged into engagement with a valve seat. 'The inlet ball
valve normally prevents communication between the in-
let nipple and the pressure chamber in the casing.

The outlet nipple likewise includes a valve seat which
can be engaged by a ball valve disposed within the pres-
sure chamber. The latter ball valve constitutes an outlet
valve and is spring biased away from its valve seat. The
pump casing also has journalled therein a control shaft
having a flat thereon engageable with the inlet ball valve.
When the control shaft is rotated so that the arcuate
periphery of the control shaft engages the inlet ball, this
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ball valve will be unseated, thereby permitting the ap-
plication of fluid under high pressure to flow through
the inlet nipple into the pressure chamber. The pressure
of the incoming fluid impinging against the outlet ball
valve moves the outlet ball valve into engagement with
its valve seat, whereupon the high pressure fluid will flow
into the cylinder bore and effect the power stroke of the
motor piston and the delivery stroke of the fluid dis-
placing member attached thereto. As soon as the con-
trol shaft is returned to the position wherein the flat en-
gages the inlet ball valve, the spring associated therewith
will reseat the inlet ball valve and interrupt the applica-
tion of pressure fluid to the pressure chamber. When
this occurs the spring engaging the outlet ball valve will
unseat the outlet ball valve due to equalization of hy-
draulic pressure on opposite sides of the outlet ball valve,
and permit the spring acting on the diaphragm to effect
the intake stroke of the pump and the return stroke of
the motor piston thereby forcing the fluid from the cylin-
der bore to drain through the outlet nipple.

Further objects and advantages of the present invention
will be apparent from the following description, reference
being had to the accompanying drawing, wherein a pre-
ferred embodiment of the present invention is clearly
shown.

In the drawing:

Figure 1 is a longitudinal sectional view of a washer
pump constructed according to this invention with the
inlet valve closed and the outlet valve open.

Figure 2 is a view similar to Figure 1 with the inlet
valve open and the outlet valve closed.

With particular reference to Figure 1, a windshield
washer pump is shown including a two-part casing com-
prising an upper part 10 and a lower part 1., The two
casing parts 10 and 11 are interconnected by a plurality
of bolts 12, a diaphragm 13 of elastomeric material dis-
posed therebetween and dividing the casing into an upper
chamber 14 and a lower chamber 15. The diaphragm
assembly includes upper and lower clamping plates 16
and 17 respectively, which are attached thereto by the
rod end 18 of a piston 19. The rod end 18 extends
through a central aperture .in the diaphragm assembly
and is thereafter upset as indicated by numeral 20. A
suitable washer 21 is interposed between the upset end 20
and the rod portion 18 and the upper plate 16.

The upper part 1¢ of the casing connects with an inlet
conduit 22 through a suitable one-way inlet check valve
23 and an outlet conduit 24 through an outlet one-way
valve 25. In accordance with conventional practice the
inlet conduit 22 connects with a suitable reservoir con-
taining liquid solvent, not shown, and the outlet conduit
24 connects with washer spray nozzles, not shown, through
which the liquid solvent is discharged onto the windshield
of a motor vehicle.

The diaphragm 13 constitutes a fluid displacing member
having an intake stroke and a delivery stroke. The dia-
phragm 13 is engaged by one end of a coil spring 26 dis-
posed within the pumping chamber 14, the other end of
which engages the upper part 10 of the casing. The
spring 26 is utilized to effect the intake stroke of the dia-
phragm 13, as will be pointed out more specifically here-
inafter.

The lower part 11 of the casing has a vent hole 27
therein which connects the chamber 15 to atmosphere.
In addition, the casing part 11 has a cylinder bore 28
therein which receives the piston 19. The piston 19 car-
ries a suitable packing as indicated by the numeral 29.
The cylinder bore 28 communicates with a cylindrical
pressure chamber 31 in the casing part 11 through a pas-
sage 39. The pressure chamber 31 has an outlet ball
valve 32 disposed therein, the outlet ball valve 32 being
engaged: by one end of spring 33. The outlet ball valve .
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32 is snugly received in the cylindrical chamber 31. The
other end of the spring 33 engages a shoulder 34 formed
on an outlet nipple 35 threaded into the casing part 11.
The outlet nipple 35 includes a valve seat as indicated by
numeral 36, and the tubular portion of the nipple 35 be-
tween the shoulder 34 and the valve seat 36 constitutes a
guide for the spring 33.

The pressure chamber 31 also connects with a passage
37 in the casing part 11 which terminates in a valve seat
indicated by numeral 3§. The valve seat 38 is engageable
by an inlet ball valve 39 disposed within a bore 46 of the
valve casing and urged into engagement with the valve
seat by a spring 41. ‘The spring 41 is disposed between
the ball 39 and an inlet nipple 42 having threaded en-
gagement with the casing part 11. The lower casing part
11 has a transverse bore 43 therein which receives a
rotatable control shaft 44, the bore 43 intersecting the
bore 49 adjacent the valve seat 38. The control shaft 44
has a flat 45 formed on a portion thereof engageable with
the inlet ball valve 39. As long as the flat 45 on the
control shaft 44 engages the ball valve 39, the spring
41 will maintain the inlet ball valve 39 in engagement
with the seat 38. However, when the control shaft 44
Is rotated so that the cylindrical peripheral portion thereof
engages the ball valve 39, the inlet ball valve 39 will be
unseated thereby permitting communication between bore
40 and the passage 37.

The inlet nipple 42 s connected by a suitable conduit,
not shown, to a source of hydraulic fluid under high
pressure, not shown. The outlet nipple 35 is connected
by a conduit, not shown, to a sump, not shown, contain-
ing hydraulic fluid under atmospheric pressure. The con-
trol shaft 44 may be connected by any suitable means,
not shown, to a manually operable control member, so
that upon movement of the control member to the “on”
position the shaft 44 will be rotated so as to unseat the
inlet ball valve 39, whereas when the control member is
moved to an “off” position the control shaft 44 will be
returned to the position depicted in Figure 1 wherein the
flat 45 engages the inlet ball valve 39,

Operation of the washer pump is as follows: When the
control shaft 44 is rotated so as to unseat the inlet ball
valve 39, high pressure actuating fluid flowing through
the bore 4¢ and through the passage 37 will impinge the
outlet ball valve 32. The force of this high pressure
fluid acting on the outlet ball valve 32 will move the cut-
let ball valve 32 from the position of Figure 1 to the po-
sition of Figure 2 wherein the ball valve 32 engages the
seat 36 so as to close the outlet nipple 35 from com-
munication with the chamber 31. At the same time, the
passage 37 will communicate with the passage 3¢ through
chamber 31 whereupon high pressure fluid will be ad-
mitted to the cylinder bore 28. The pressure in cylinder
bore 28 acting on the piston 19 will move the piston 19
upwardly to the position depicted in Figure 2 thereby
effecting the delivery stroke of the washer pump. During
the deiivery stroke, the liquid solvent in the pump cham-
ber 14 will be forced through outlet check valve 23 to
the conduit 24 and thence to the washer spray nozzles,
not shown.

When the control shaft 44 is returned to the position
depicted in Figure 1 wherein the flat engages the inlet
ball valve 39, the spring 41 will reposition the inlet ball
valve 39 in engagement with the valve seat 38 thereby
interrupting the communication between bore 40 and the
passage 37. Accordingly, the hydraulic pressure on op-
posite sides of the ball 32 will be equalized and the spring
33 will move the outlet ball valve 32 from the position of
Figure 2 to the position of Figure 1, thereby permitting
the spring 26 to force the fluid from the cylinder bore 23
through outlet nipple 35 and effecting the intake stroke
of the diaphragm 13 by drawing in liquid solvent from
the conduit 33 through the inlet check valve 23.

From the foregoing it is apparent that the present. in-
vention provides a simplified washer pump and control
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valve arrangement wherein separate inlet and outlet valves
for controlling the application and exhaust of the actuat-
ing pressure fluid are incorporated. By utilizing the con-
trol valve arrangement of this invention the possibility
of leakage of the high pressure actuating fluid is mini-
mized, and the pumping cycle is effected automatically by
opening and closing the pressure inlet valve.

While the embodiment of the invention as herein dis-
closed constitutes a preferred form, it is to be understood
that other forms might be adopted, as may come within
the scope of the claims which follow.

What is claimed is as follows:

1. A pump including, a casing having a fluid displacing
member therein with an intake stroke and a delivery
stroke, power means acting constantly on said fluid dis-
placing member to effect one stroke thereof, fluid pres-
sure actuated means operatively connected with said mem-
ber for effecting the other stroke thereof, and a control
valve arrangement in fluid circuit connection with said
fluid pressure actuated means including an inlet valve
having open and closed positions, manually operable me-
chanical means for controlling said inlet valve and an
automatically operable outlet valve which is closed and
opened in response to manual actuation of the inlet valve.

2. A pump including, a casing having a fluid displacing
member therein with an intake stroke and a delivery
stroke, energy storing means acting constantly upon said
member for effecting one stroke, fluid pressure actuated
means for effecting the other stroke of said member, and
control means in fluid circuit connection with said fluid
pressure actuated means comprising an inlet valve having
open and closed positions, manually operable mechanical
means for controlling said inlet valve and an outlet valve
actuated by fluid pressure to a closed position and spring
biased to an open position in response to manual actua-
tion of the inlet valve.

3. A pump including, a casing having a fluid displacing
member therein with an intake stroke and a delivery
stroke, a spring biasing said fluid displacing member to
move it throughout one stroke, a fluid pressure actuated
power member connected to the fluid displacing menl-
ber for moving it throughout its other stroke against the
urge of said spring, and control means in fluid circuit
connection with said power member comprising an in-
let valve having open and closed positions, manually op-
erable mechanical means for controlling said inlet valve
and an outlet valve actuated by fluid pressure to a closed
position upon movement of the inlet valve to the open
position and spring biased to an open position upon move-
ment of the inlet valve to the closed position.

4. A pump including, a casing having a fluid displacing
member therein with an intake stroke and a delivery
stroke, a spring biasing the fluid displacing member to
move it throughout one stroke, a fluid pressure actuated
power piston connected with the fluid displacing mem-
ber for moving it through the other stroke against the
urge of said spring, and control means in fluid circuit
connection with said power piston including an inlet valve
having open and closed positions, manually operable
mechanical means for controlling the open and closed
positions of said inlet valve and an outlet valve actu-
ated by fluid pressure to a closed position and spring
biased to open position in response to manual actuation
of the inlet valve between the open and closed positions.

5. A pump including, a casing having a fluid displac-
ing member therein with an intake stroke and a delivery
stroke, resilient means biasing said fluid displacing mem-
ber to move it throughout one stroke, said casing having
a cylinder bore therein, a fluid pressure actuated power
piston reciprocable in said cylinder bore and connected
to said fluid displacing member for moving it throughout
its other stroke, and means for controlling the application
of fluid pressure to and drain from said cylinder bore
comprising an inlet valve having open and closed posi-
tions, a spring engaging the inlet valve for normally
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maintaining it in the closed position, manually operable
means engageable with the inlet valve for moving it to
the open position and disengageable therewith for per-
mitting the spring to move it to the closed position, and
an outlet valve actuated by fluid pressure to a closed
position when the inlet valve is open and spring biased
to an open position when the inlet valve is closed.

6. Control means for a fluid motor having a cylinder
with a reciprocable piston therein having a fluid pres-
sure actuated power stroke and a spring actuated return
stroke, including, an inlet valve for controlling the appli-
cation of pressure fluid to said cylinder having open and
closed positions, manually operable mechanical means
engageable with the inlet valve for controlling the open
and closed positions thereof, and an outlet valve con-
nected with said cylinder so as to be actuated by fiuid
pressure to a closed position and a spring biased to an
open position in response to manual control of said inlet
valve between the open and closed positions.

7. Control means for a fluid motor having a cylinder
with a reciprocable piston therein having a fluid pres-
sure actuated power stroke and a spring actuated return
stroke, including, an inlet valve having open and closed
positions, resilient means engaging said inlet valve for
moving it to the closed position, manually operable me-
chanical means engageable with the inlet valve for mov-
ing it to an open position to apply fluid under pressure
to said cylinder and disengageable therewith for permit-
ing said spring to move the inlet valve to the closed posi-
tion and interrupt the application of pressure fluid to
said cylinder, and an outlet valve connected with the
cylinder actuated by fluid under pressure to a closed
position when the inlet valve is open and spring biased
to an open position when the inlet valve is closed.

8. Control means for a fluid motor having a cylinder
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with a reciprocable piston therein having a fluid pres-
sure actuated power stroke and a spring actuated return
stroke, including, a chamber connected with said cylinder
having an outlet ball valve therein, a seat for said out-
let ball valve, a spring engaging said outlet ball valve
for moving it to an open position, a pressure inlet passage,
an inlet ball valve disposed in the pressure inlet passage,
resilient means engaging the inlet ball valve for nor-
mally preventing communication between the inlet pres-
sure passage and the pressure chamber, and manually
operable means engageable with the inlet ball for moving
it to an open position whereby the pressure fluid acting
on the outlet ball will move the outlet ball valve to a
closed position to effect the power stroke of said piston,
said manually operable means being disengageable with
the inlet ball valve to permit said resilient means to move
the inlet ball valve to the closed position whereupon the
resilient means engaging the outlet ball valve will move
the outlet ball valve to the open position to facilitate the
spring actuated return stroke of said piston. :

9. The combination set forth in claim 8 wherein said
manually operable means engageable with said inlet ball
valve comprises a shaft arranged transversely of the in-
let pressure passage having a flat thereon permitting said
resilient means to close the inlet ball valve, said shaft
being rotatable so as to move said inlet ball valve to an
open position when the cylindrical periphery thereof en-
gages the inlet ball valve.
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