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UNLOADER VALVE FOR SPRAY GUNS

Matter enclosed in heavy brackets L J appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

UNLOADER VALVE FOR SPRAY GUNS

This application is a continuation-in-part of my co-
pending application filed July 6, 1970, under Ser. No.
55,319, now abandoned, which in turn is a continua-
tion of my earlier application Ser. No. 797,196, filed
Feb. 6, 1969, now abandoned.

This appllcauon is directed to improvements in by-
pass or relief valves of the type used with pump sup-
plied spray guns.

Pump supplied spray guns of the type found in agn-
cultural and industrial applications include some provi-
sion for preventing excessive build-up of pressure on
the pump when the spray gun is stopped. Usually it is

not desirable to stop the pump at the time the spray gun

iIs stopped. Unless some prmrlswn is made for relieving
the pressure, the pressure can increase to a level where
the pump motor, pump and/or motor bearings may be
overloaded and seriously damaged or ultimately de-
stroyed, particularly in positive displacement pumps.
Even centrifugal pumps or the drive therefor may be
damaged from an overloaded condition due to an in-
crease in pressure.

[n the past, spring biased pressure relief valves have
been used to limit the pressure rise when spraying has
stopped. These open at a pressure somewhat above the
normal spraying pressure and hence the 'pressure and

work of the pump are increased when the gun is idle.

Other types of valves such as unloaders use a bypass
line and spring biased valve system which opens the

bypass when the pressure increases at the time that the
spray gun is stopped. The valve arrangement is such as
to reduce the pumping system pressure well below the
spraying pressure, once the spray gun is stopped and
the valve for the bypass is open.
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The spring biased pressure relief valves are nnt desir-

able where the spraying pressure is very close to the
maximum rated pressure for the pumping system and
because of unnecessary wear of the pumping system.
Also, as pointed out in my earlier applications, the
opening and closing of the piston in the unloader type
of valve is dependent upon the relationships in flow
area through the valve as well as operating pressures

and flow rates. These operating pressures and flow
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rates may vary from one installation to the next and |

may vary in the same installation from time to time due

to wear or changes desired by the operator. Hence, the
unloader valve has heretofore been designed for spe-

cific conditions of operating pressures and flow rates.

When so designed, the unloader valve is not easily
adaptable to other pressure and flow rate conditions
and does not accommodate changing conditions.

My earlier applications were directed to unloader
valves specifically designed to provide a vanable orifice
for the flow passage through the valve to thereby vary
the flow rate through the valve. The valves were de-
signed so that the same basic unloader valve assembly
could be utilized with a variety of variable orifices,
preferably in the form of removable orifice plates so
that the exact flow area required for proper operation
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of the valve with any particular pumping system and
spray gun could be accommodated. The arrangement,

however, was not easily adjustable when the same
pumping system is used with a different operating pres-
sure.

With the foregoing in mind, the major purposes of
the present invention are to provide a spring biased
type unloader valve which quickly reduces operating
pressures on the pumping system when a spray gun is
stopped; to provide such a valve wherein the pressure
necessary to open the valve may be quickly and easily
adjusted over a wide range; to provide such a valve with
variable flow facilities so that the flow rate through the
valve may be varied over a relatively wide range while,
when combined with the variable pressure feature of
the valve, permits an extremely wide range of operating
pressures and flow rates and a highly versatile accom-
modation of different operating conditions; to provide
such a valve with built-in safety features which prevent

‘adjustment of the valve to a point where the pumping

system could be damaged; to arrange such a valve so
that it can easily be adjusted in the field by an operator
so as to properly match the exact operating conditions
of the particular spray gun and pumping system with
which the valve is associated; and to arrange such a
valve for simple manufacturing techniques.

These and other purposes will appear from time to
time in the course of the ensuing specification and
claims, when taken in connection with the accompany-
ing drawings, in which:

FIG. 1 is a diagrammatic view of a typical spray gun
and pumping system therefor and with a valve incorpo-
rating the principles of the present invention connected
with the system and gun;

FIG. 2 1s a perspective view of the unloader valve
illustrated in F1G. 1; and

FIG. 3 is a cross-sectional view of the valve illustrated
in FIGS. 1 and 2. |

Like elements are designated by like characters
throughout the specification and drawings.

With specific reference now to the drawings, and in
the first instance to FIG. 1, the numeral 10 generally
designates a hand manipulated spray gun of the type
utilizing a trigger or lever to open an outlet from the
gun to direct a spray therefrom. A fluid supply line 11
is connected to the gun and supplies fluid thereto from
a pump 12 which is illustrated as a positive displace-
ment type of pump. A motor 13 drives the pump.
Spraying assemblies of this type in the past have In-
cluded unloader valves in a bypass line from the fluid
supply line 11 to the inlet of the valve. Such a bypass
line is designated at 14 with the unloader valve 15 of
the present invention connected 1n the bypass line. The
inlet of the valve is connected by a line 11a to supply
line 11. The bypass line 14 is connected to the inlet line
16 for the pump. Inlet 16 is also connected to a suitable
fluid source (not shown).

In systems of this type, a pressure gauge 17 may be
included in the fluid supply line 11. Other optional
facilities may be included in the same line.

The unloader valve in systems of this general type are
intended to close under normal spraying conditions
when the spray gun 10 is open and delivering fluid
therefrom. When the spray gun 10 is closed, the pump
12 increases the pressure in the hine 11 immediately
and this immediately opens the unloader valve to divert
fluid back to inlet of the pump to prevent a pressure
build-up.
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The unloader valve of the present invention, as is
zen in FIGS. 2 and 3 is defined by a hollow valve body
7 having an L outlet ] inler fitting 18 threaded in an
nd bore of the body and an outlet fitting 19. Inlet
tting 18 may be formed as an exteriorly threaded plug
aving an itnternally threaded passage 20 communicat-
1g with an intenor passage 21 of reduced diameter.
he inlet fitting may of course be provided with exte-
or threads to receive a suitable hose coupling instead
f the interior threads shown. A variety of sizes and
yles of inlet fittings may be provided for the present
alve to enable adaptation of the valve to existing con-
uits of different styles and sizes. Outlet fitting 19 is
efined by a threaded bore 22. The bore 22 extends at
ght angles to the axis of the inlet fitting and communt-
ates with an interior operating chamber or space 23 in
1€ valve body.

The valve body is formed with a tubular extension 24
xially aligned with and opposite to the inlet fitting 18.
he extension 24 carries an adjusting screw 25 for
arying the operating pressure of the valve in a manner
thich will be described. The valve body also includes a

1ibular portion 26 on the side thereof opposite to the
utlet 19. The tubular portion 26 carries an adjusting
:rew 27 for adjusting the flow rate through the valve in
manner which will be described.

The operating chamber 23 of the valve has a piston
8 slidably mounted in an enlarged portion of the
hamber. The peripheral wall of the piston has a groove
1 which an O-ring 29 is mounted for sealing the piston
» the chamber wall. Piston 28 has a portion of reduced
iameter 30 facing the inlet 21. The overall piston
ross-sectional area is considerably greater than the
ross-sectional area of the inlet passage 21. Reduced
ortion 30 of the piston carries a long wearing insert 31
f Teflon or equivalent material and this insert includes
projection 32 which is adapted to seat against a valve
:at 33 formed around the inlet passage 21 at the inner
de thereof to close off flow through the inlet passage
1 and to the interior space of the valve. A coil spring
4 biases the piston 30 to the closed position illustrated
1 FIG. 3.

In valves of this general type the piston will move to

1e right (as seen in FIG. 3), when the force of the

ressure in the inlet passage 21 rises to a point exceed-

1g the force of the spring 34. When the piston moves
y the right and thus opens the valve to receive flow
om inlet 21, the pressure required to hold the piston
1 the open position is much less than the pressure
:quired to open the piston due to the fact that, when
1€ piston is open, the entire piston cross-sectional area
- subjected to pressure.

Spring 34 has one end thereof seated in a recess 35 in

1e piston and the other end thereof carried by a spring

‘tainer 36 which is carried on the end of the adjusting -

:rew 25. The spring retainer 36 has a groove in the
eripheral wall thereof. An O-ring 37 is seated in this
roove to seal the bore of the tubular extension 24
sainst leakage. The exterior end of the screw 25§ is
otted as at 38 to receive a screw driver or equivalent
ljusting tool. By rotating the screw, the spring retamer
b is moved inwardly and outwardly within the tubular
(tension to thereby adjust the force developed by the
yring 34 against the piston. A lock nut [ 38 J 38a is
arried by the screw 25 and is adapted to bear against
ie end of the tubular extension 24 to thereby lock the
ljusting screw 25 in a selected axial position.
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The end of the operating chamber 23 adjacent to the
inlet passage communicates with a bypass passage
formed through the tubular portion 26. The bypass
passage is defined by a first bore 39 extending at right
angles to the valve body and opening into the chamber
23. Bore 39 communicates with a passage formed as
bore 40 extending at right angles to the bore 39 and
formed through the tubular portion 26. Bore 40 com-
municates with another bore 41 which is formed coaxi-
ally with the outlet 19 and which opens into the operat-
ing chamber 23 on the side of the piston opposite to the
inlet side. The cross-sectional flow area of the passage
means defined by the bores 39, 40 and 41 should be at
least as great and preferably greater than the flow area
of the inlet passage 21.

Adjustmg screw 27 is threadably received 1n a plug
42 which is threaded into an enlarged bore portion 43
in tubular portion 26. Bore 43 is coaxial with bore 40.
Screw 27 has a cylindrical extension 44 with a flat end
face 45. The extension 44 is sealed to the wall of an

interior bore in plug 42 by means of an O-ring 46 car-

ried in a peripheral groove in the extension.

Screw 27 has a slotted exterior end as at 47 for re-
ceiving a screw driver or similar adjusting tool. A lock
nut 48 is carried by the screw and is adapted to abut
against the exterior end of plug 42 to fix the screw in a
selected axial position. The end face 45 of the cylindri-
cal portion 44 may be moved inwardly and outwardly
over the bore 41 to thus selectively vary the flow area
through the bore 41 and thus vary flow rate through the
valve.

It is preferred to form the cylindrical portion 44 on a
diameter slightly larger than the diameter of bore 40
while having the enlarged bore portion 43 overlying the
bore passage 41. This enlargement commences at a
shoulder 50 Spaced within the outline of bore 41. The
cylindrical portion 44 may thus abut against this shoul-
der, whereupon the inward adjustment of the cylindri-
cal portion 44 is limited to a position allowing some
flow through the valve. This prevents some accidental
positioning of the cylindrical portion 44 which would
close off the bore 41 completely and thus present
dangerous pressure conditions in the pumping system.
The cylindrical portion is movable to the right (F1G. 3)
to a position fully opening bore 41.

In operation, and with the valve as disclosed in FIGS.
2 and 3 installed in a pump supplied spray gun assembly
as illustrated in FIG. 1, the adjusting screw 25 is moved
to a position where the spring force exerted on the
piston is relatively light. The flow rate adjusting screw
27 is rotated until the cylindrical portion 44 moves to
its dead end position within the plug 42, thus fully
opening the bypass passage. The pumping system is
then started and the spray gun opened. Adjusting screw
25 is then rotated until the force developed by spring
34 is sufficient to close the piston inert' 31 against the
seat 33. The screw 25 is preferably turned slightly more
(as for example one-fourth or one-half turn) than that
just necessary to close the valve. The spray gun is then
turned off. With the bypass passage in a maximum flow
rate condition, flow through the bypass passage will be
sufficiently rapid to cause a large pressure drop and this
will cause the piston to close, whereupon pressure
builds up and the piston will open. This “open and
closed” condition will be repeated in a cyclic manner.

The flow rate adjusting screw 27 is then rotated to
move the cylindrical portion inwardly to gradually re-
strict flow. This inward movement of the cylindrical
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portion 44 1s continucd until the cyclic reciprocation of
the piston stops. The screw 27 is then rotated an addi-
tional small amount such as one-quarter turn, where-
upon the lock nut 1s rotated to fix the screw in the
adjusted position. The setting is then checked by open-
ing and closing the spray gun several times. If the piston
should cycle between open and closed positions when
the spray gun 1s opened, the adjusting screw 25 is then
rotated inwardly to create additional closing forces by
the spring 34 until the cycling stops. If the piston should
continue to cycle when the spray gun is closed, the flow
ratc adjusting screw 27 i1s then rotated to further re-
strict flow.

In the event that no cycling of the piston occurs when
the spray gun is open but that the piston fails to close,
unscrewing the adjusting screw 27 to increase the flow
through the bypass passage will relieve the pressure
conditions against the piston sufficiently to allow the
spring 34 to close the piston.

As may be noted in the foregoing, the valve is easily
set up to match exact operating conditions encoun-
tered in any spray gun and pump assembly. It is ad-
justed in the field for proper conditions of use. As these
conditions change, duc to wear or because of a man-
made change in conditions or any other cause, the
adjustments will enable proper use of the valve.

[ claim:

1. An unloader valve defined by a hollow valve body
having an inlet and an outlet leading to an interior
working space in the body, a pressure operated piston
movably mounted in the interior space of said body
thereby subdividing said interior space into spaces on the
oppostte sides of said piston, said valve body having a
valve seat of smaller cross-sectional area than said
piston and formed around said inlet [ passage J, said
piston including a reduced portion adapted to engage
said seat to close off flow through said body, said valve
body including a fluid passage [ means ) defined in
said valve body communicating the space between said
seat and said piston, when said piston is away from said
seat, with an outlet from said body, said fluid passage
being the sole source of fluid communication between
said inlet and said outlet, said passage being in communi-
cation with a lower face of said piston at one end and an
upper face of said piston and said outlet at another end,
adjustable means disposed in said passage between said
lower face of said piston and said upper face of said piston
for varying the flow arca through said passage
L means Y thereby providing variable control of the fluid

pressures exerted on said faces of said piston under maxi- 30

mum fluid flow through said body, a spring positioned
between said piston and an abutment in said valve body
to exert closing forces on said piston, and means for
adjusting the spring pressure to adjust the closing
forces exerted by said spring on said piston to thereby
vary the pressure force in said inlet [ passage J neces-
sary to move said piston away from said seat, the entire
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cross-sectional arca of said piston being subjected to
the pressure in said space when said piston is away from
said seat to thereby hold the piston away from said seat
as long as the total force due to pressure tn said space
exceeds the closing forces of said spring.

2. The [ structure ]} wunloader valve of claim 1
wherein said passage [ means Jis defined by a passage
positioned laterally of said intertor [ space J} spaces
and communicating with said space on opposite sides
of said piston.

3. The [ structure 1 unloader valve of claim 2
whercin said adjustable means for regulating flow s
defined by a flow restricting clement, and said clement
Is variably positionable across a portion of said passage
[ mcans } by an adjusting screw carried by said body.

4. The [ structure § unloader valve of claim 3
wherein said element is vartably positionable across a
portion of said passage, said portion of said passage
extending transversely to the axis of said piston and
satd passage has a shoulder positioned over said portion
and limiting movement of said element over said por-
tion to a position providing a small flow space through
said portion. |

§. The [ structure J unloader valve of claim 1
wherein said means for adjusting spring pressure In-
cludes a movable abutment engaging one end of said
spring, said abutment being axially movable against
said spring by a screw threaded in said body.

6. The [ structure J unloader valve of claim 5§
wherein said passage [ means } is defined by a passage
in said body and positioned laterally of said interior
space, said outlet being defined by a bore opening into
said interior space on the side of said piston opposite to
the inlet side, said passage communicating with said
interior space by a first bore positioned transversely of
said passage and opening into said L working J interior
space on the inlet side of said piston and a second bore
coaxial with said outlet bore and extending transverscly
of said passage.

7. The [ structure J unloader valve of claim 6
wherein said adjustable means for varying the flow arca
1s defined by an element positioned for movement axi-
ally of said passage and movable across said second
bore to restrict flow thercthrough, said valve including
means for moving said element and stop means for
limiting movement across said second bore to a posi-
tion leaving a small flow space through said sccond
bore.

8. The [ structure 3 unloader valve of claim 7
wherein said stop means is defined by a shoulder in said
passage.

9. The [ structure J unloader valve of claim 7
whercin said means for moving said element is defined
by a screw threaded in said body and carrying said

element,
* e ¥ L
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