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POWER SPRAYER
CROSS-REFERENCE TO RELATED APPLICATION

[001]) This application is a continuation-in-part of U.S. patent application Ser.
No. 12/136,451, filed June 10, 2008, which is a continuation of U.S. patent
application Ser. No. 10/925,539, filed August 25, 2004, now U.S. Patent
7,384,006, which is a continuation-in-part of U.S. patent application Ser. No.
10/915,954, filed August 9, 2004, which is a continuation-in-part of U.S. patent
application Ser. No. 10/863,817, filed June 8, 2004, now U.S. Patent 7,328,859,
which is a continuation-in-part of U.S. non-provisional patent application Ser. No.
10/832,682, filed April 27, 2004, now U.S. Patent 7,097,119 and it claims briority
to U.S. provisional patent application Ser. No. 60/530,869, filed December 18,
2003, each of which is incorporated herein by reference in its entirety. The
application is also a continuation-in-part of U.S. patent application Ser. Nos.
11/693,426, filed March 29, 2007 and 11/963,282, filed December 21, 2007, each

of which is incorporated herein by reference in its entirety.
BACKGROUND

[002] The present invention relates to devices and methods for dispensing
substances. More particularly, the present invention relates to devices and
methods for dispensing fluids and to a powered dispenser for attachment to a
reservoir containing a fluid to be dispensed.

[003] Hand operated sprayers are often mounted on containers of household
liquids‘such as window and bathroom cleaners or ARMOR ALL ®. A household
liquid is dispensed from the hand-operated sprayer by repeatedly squeezing a
lever on the sprayer. This can be tiresome. Consequently, powered sprayers have
been previously developed to replace the hand-operated sprayers.

[004] These previous powered sprayers suffer from several drawbacks. First,

they often cannot be mounted on an off-the-shelf container of household liquid,
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instead relying on a special reservoir that must be refilled by the user. This can be
messy and/or inconvenient for a user.

[005] Second, the previous powered sprayers have spray heads or housings that
are substantially larger and heavier than the standard hand operated sprayers. As
a result, the previous powered sprayers tend to be top heavy and unwieldy. They
tend to be expensive in comparison to non-powered sprayers and, for at least these
reasons, are not optimally marketable.

[006] The present disclosure further relates to flow controls, valves, and devices
for controlling, starting, and stopping a flow, and to methods of making and using
such controls, valves, and devices. More particularly, the present disclosure
relates to controls, valves, and devices that control, start, and/or stop a flow in one
direction and, more particularly, to one-way valves having an actuator assist.
[007] Valves, including one-way valves, are used in many situations and arts to
influence, control, or regulate flows of substances. Examples include the refining
or chemical processing industries, coating systems or mechanisms, and dispensing
systems or mechanisms, such as handheld sprayers, water guns, robotic sprayers,
and the like.

[008] No matter what flow, spray system, or flow path a valve may be
associated with or used in, the flowing substance to be controlled may include
aggressive formulas that leak and/or leave a sticky residue in the interior of a
nozzle, dispensing system or sprayer head, and on valve components or surfaces,
e.g., the seat, stem, peripheral edge, etc. Valves provided inside a sprayer head,
for example, may be used to regulate the flow of air and fluid in the sprayer and
prevent leaks. However, such valves may become sticky due to the residues left
by the fluids. Thus, the valves may tend to stick open and leak, and/or stick
closed and prevent the air or fluid from passing through. The sticky residue may
be caused by direct contact between the valves and fluid from a reservoir of the

sprayer or by contact with vapors from the fluid in the reservoir.
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[009] There is a need in the art for a powered sprayer that has a spray head or
housing that is similar in size and configuration to a standard hand operated
sprayer. There is also a need in the art for a valve, and in some embodiments a
one-way valve, that compensates for and/or reduces the likelihood of leakage,
substandard performance, or malfunction. There is a need in the art for a valve
having an actuator assist for initiating and/or facilitating the opening of the valve.
There is a further need in the art for a dispensing or spray system, sprayer, power
sprayer, or the like that maintains a properly pressurized fluid reservoir and a

valve that maintains proper operation under use with aggressive formulas.
SUMMARY

[010] The present invention, in one embodiment, is a sprayer comprising 2a
motorized liquid spray head or spray pump assembly. It includes an operating
mechanism adapted to provide the user a push button actuated, automatic power
spray for any of a variety of generally liquid or fluid materials. Examples of
material that can be dispensed or sprayed by the power sprayer of the present
invention include cleaning substances such as glass cleaner and the like. The
present invention may also be used to spray or mist items with water, and it can
be used to dispense insecticides, fungicides or the like. It also may be used for a
wide range of other products or substances, e.g., sunscreens, liquid cleaners,
disinfectants, herbicides, virtually any substance which can be dispensed, applied
or used in a spray, atomized, vapor, stream, aerosol, or mist form.

[011] In one embodiment, the sprayer of the present invention comprises a
housing or attachment designed to fit typical, common bottles or other containers
for containing substances. An example of such a container is the type used to
contain common window cleaner. The sprayer, particularly the nozzle, of the
present invention may be adjustable from a fine mist to a strong, and in some

embodiments, generally coherent stream.
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[012] In one embodiment, the present invention comprises a dispenser adapted
to be coupled to a fluid container. The dispenser comprises a dispensing head, an
energy source, and a fluid pathway. The dispensing head includes a fluid pump, a
motor adapted to power the pump, a trigger adapted to control the motor, and a
nozzle orifice in fluid communication with a discharge end of the pump. The
fluid pathway has one portion in fluid communication with an intake end of the
pump and another portion inside the éontainer.

[013] In one embodiment, the invention includes a pick up tube, disposed inside
the container or bottle to which the sprayer is attached, that is wéighted and
sufficiently flexible to allow the power sprayer to work at any angle and upside
down. |

[014) Inone embodiment, the weight at the end of the pick-up tube may be a die
cast or brass weight with a slot in the end. The slot keeps the intake associated
with the weight from being blocked or shut off against the side of the bottle. In
one embodiment, the pick up tube to which the weight is attached is a very
flexible silicon or like material, although any material may be selected as long as
it is sufficiently flexible. The length of the pick up tube should be selected so it
doesn’t get caught or tangled.

[015] In one embodiment, the present invention comprises a battery operated
liquid spray pump which may be used interchangeably on typical containers or
bottles for a variety of substances. The spray pump of the present invention may
be used for a variety of purposes. For example, in the hoﬁle, cleaning solutions
such as window cleaners may be sprayed or dispensed with it. In the garage, for
automotive uses, various cleaning materials may be dispensed or applied using the
sprayer of the present invention. In the garden, the present invention may be used
for spraying or dispensing insecticides, herbicides or for misting plants. It may be
used in a wide variety of applications or uses at home or on the job, anywhere

hand-pumped sprayers are currently in use.
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[016] In one embodiment, the pump' unit or sprayer of the invention has two
batteries (as many batteries as suitable may be used) that are housed inside the
container or bottle neck in a tube-like housing when the sprayer of the invention is
attached to a bottle or container. In an alternate embodiment, the pump unit or
sprayer of the invention has two batteries which are contained in an isolated
compartment in the sprayer housing. In other embodiments, other suitable power
sources (e.g., a capacitor, capacitors, etc.) may be used.

[017] In one embodiment, the sprayer of the present invention comprises a
trigger, for example, a push button type trigger, that turns on a motorized
pumping system, bringing the liquid to the sprayer nozzle under pressure and
producing an adjustable spray mist. The trigger permits on/off fingertip control.
The user simply touches or depresses the button when the spray is desired; release
the button and the spray stops. In one embodiment, a weighted in-bottle pick up
tube allows for any angle spraying.

[018] In one embodiment, the sprayer unit of the present invention is designed to
fit any standard cleaner bottle, but it may also comprise an empty bottle that the
user can fill and use to dispense substances. '

[019] In some embodiments, a small funnel may be provided. Other features of
the present invention may include a nozzle which is adjustable from a fine mist to
a strong, substantially coherent stream. The attachment feature of the spray head
unit of the present invention should be adapted to fit a typical standard size bottle
or container, and in some embodiments, it may be adapted to be adjusted to
containers with openings of various sizes. In one embodiment, the attachment
feature or connector is a threaded adapter piece. The electrical system associated
with the present invention should be water resistant whereby components should
not rust or corrode due to contact with water or chemicals, including cleaning
agents or soap. In one embodiment, the present invention comprises a motorized

piston pump and nozzle for attaching to a container whereby the contents of the
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container may be dispensed. In other embodiments, the present invention may
comprise a gear pump or other suitable pumping mechanism.

[020] In one embodiment, the present invention comprises a dispensing
attachment for mounting on or to a container containing a substance to be
dispensed wherein the dispenser comprises a power source, e.g., batteries, a
motor, a operating mechanism, a pump, a nozzle, and a pick up tube.

[021] In some embodiments, the present invention includes a safety lock, which
can comprise any suitable method for an operator to conveniently and easily lock
and unlock the trigger or operating button of the invention. In one embodiment,
this may comprise a safety lockout lever or slide type button. In some
embodiments, the invention may be made available with a child safety cap.

[022] In one embodiment, the present invention comprises a motorized spray
unit comprising a motor, a piston pump, a flex weighted liquid draw or pick up
tube, a battery housing and an adjustable nozzle. Suitable liquid conduits may be
used to connect the liquid conducting portions of the invention and to provide a
flow path. In one embodiment, the present invention uses a simple trigger or push
button actuation switch to replace the manual pump and pump trigger or operating
mechanisms typically found on such sprayers, and allows the user to spray
without excessive finger or hand pumping or flexion. In some embodiments, the
switch may be an “on/off” switch having two states. In other embodiments, a

variable speed switch arrangement may be used. Such an arrangement may

incorporate microprocessor, rheostatic or other suitable control components.

[023] An advantage of one embodiment of the spray head of the present
invention is that the batteries, or other suitable power source, fit inside the neck of
the bottle when the spray head is attached to a bottle, whereby convenience,
comfort, handling and use of the invention are balanced and facilitated.

[024] In one embodiment, the entire pump unit including its handle portion and

the battery unit which extends inside the bottle, should be adapted to be pivotal
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around a screw-on cap as one piece. This facilitates installing the spray head on a
bottle or other container.

[025] In one embodiment, the nozzle is rotatable between selected dispensing
configurations including spray and stream. The nozzle, and/or the sprayer, may
be adapted to provide indications, graphically or otherwise, of these and/or other
operable conditions. In some embodiments, the sprayer may be adapted, by
incorporating suitable electronic components to provide sensing and indicating
features, and/or electronic control features, e.g., adjustable, rheostatic output
pressure control. For example, the sprayer could sense and display dispensing
pressure, contents remaining, etc. It could also be adapted to provide a visual
signal of operating states, e.g., battery capacity remaining, by providing a suitable
light source, e.g., a bulb, LED, etc. It could also be adapted to provide other types
of signals, e.g., visual, tactile, audible, etc. to users or potential purchasers.

[026] In one embodiment, the present invention comprises a powered, motorized
spray pump head including a battery housing, batteries, a straw-like liquid draw or
pick-up tube, a soft flexible tube, a pump, a motor and gear assembly, safety
lockout tab, a primer chamber, a multiple position nozzle, a trigger contact switch,
a trigger and a weighted pick-up tube. Note that the safety lock tab may be
adapted to interrupt the power supply and/or physically permit or not permit
positioning or depression of the trigger.

[027] The components of the present invention are appropriately housed in or
extend from a housing which may be formed of a number of connected pieces, or
which may be formed as a single piece.

[028] In one embodiment, the present invention comprises a housing for
containing or mounting the operable components and features of the present
invention. At the outlet end of the housing, the invention includes a cap of a
nozzle which provides for adjustment of the spray. An internal washer and rubber
washer are provided for sealing purposes, and an axial cover is provided to close

the end. The invention provides a fluid pathway in the housing which includes a
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first one-way valve, a suitable connector tube and a second one-way valve. One
end of the second one-way valve is coupled to a piston housing which contains a
piston ring and rod for reciprocating motion. The piston ring and rod are operably
coupled to a gear box containing a gear, in turn driven by a motor. These
components are suitably housed in the cover or housing. The housing is adapted
to carry a threaded, cap-like structure for connection to the neck of a bottle or
other container. A battery tube or housing extends generally from the underside
of the covér through the cap portion. This provides a water or liquid proof
housing for a required number of batteries.

[029] On the intake side, the present invention comprises an absorbent tube
carrying at one end a plastic ring and tube connector. A push button trigger is
associated with the housing, and a safety lock is operably coupled to the housing
whereby it can affect the function of the trigger. »

[030] A suitable valve or flow control arrangement is provided for pressure
equalization, using, for example, a suitable one way valve or valves.

[031] In one embodiment, the present invention comprises a hand held spray gun
and supply unit comprising a housing with a hand grip portion, a pump assembly
mounted in the housing including a pump and a nozzle, the pump comprising a
cylinder with an intake and a piston mounted in the cylinder to pump fluid from
the intake through the nozzle. An electric motor is mounted in the housing, and
batteries are within a special container associated with the housing. A switch on a
face of the housing adjacent to the hand grip is provided for actuating or operating
the motor and, therefore, the pump, and a tube depends from the housing into the
container for supplying liquid from the container to the intake for discharge
through the nozzle.

[032] The present invention, in another embodiment, is a dispenser adapted to
couple to a fluid container having an opening surrounded by a neck. The
dispenser comprises a cap, a dispenéing head, an energy source, and a conduit.

The cap is adapted to seal the opening fluid tight when the dispenser is coupled to
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the container. The dispensing head is pivotably secured to the cap and includes a
fluid pump, a motor adapted to power the pump, a trigger adapted to actuate the
motor, and a nozzle orifice in fluid communication with a discharge end of the
pump. The energy source is electrically connected to the motor and extends
inside the container. The conduit has a first end in fluid communication with an
intake end of the pump and a second end inside the container. In some
embodiments, the energy source (e.g., batteries, capacitors, etc.) may be located
adjacent to the caps without extending or only slightly extending into the
container.

[033] The présent invention, in another embodiment, is a dispensing attachment
for coupling to a container containing a substance to be dispensed. The
dispensing attachment comprises a motor, an actuating mechanism adapted to
actuate the motor, a pump driven by the motor and including an intake end and a
discharge end, a housing enclosing the motor and pump, a nozzle in fluid
communication with the discharge end of the pump, and a generally flexible pick-
up tube. The generally flexible pick-up tube has a first end and a second end.
The first end is in fluid is in fluid communication with the intake end of the pump.
The second end is free and carrying a weight formed of a corrosion and rust
resistant material.

[034] The present invention, in another embodiment, is a sprayer for dispensing
a fluid. The sprayer includes a fluid container and a motor operated pump. The
motor operated pump includes a pump cylinder, a fluid pathway, and a venting
arrangement. The fluid pathway operably connects the container, the pump and a
discharge opening. The venting arrangement includes a first vent and a second
vent associated with the pump cylinder. The first vent is adapted to allow air into
the cylinder and the second vent is in fluid communication with the container,
generally opposite to the first vent, and adapted to allow air and excess fluid into

the container.
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[035] One potential problem with motorized pump sprayers is that when an
operator of such a sprayer releases the actuating mechanism or trigger to stop
spraying, liquid or fluid being dispensed may continue to flow or dribble from the
nozzle. One cause may be that the piston happens to be moving forward in the
cylinder when the user decides to release the trigger. Inertia inherent in the drive
mechanism, e.g., piston, piston rod, etc., gradually slows down against friction
and fluid pressure, instead of stopping precisely as desired when the trigger is
released. Thus, the problem is that fluid delivered to the pump cylinder continues
to flow or dribble from the nozzle even after the operator’s intention is to stop it
by releasing the trigger. This becomes messy and/or inconvenient since the fluid
stream or spray does not entirely land on the intended surface or target and may
instead get on materials or surface for which the fluid or liquid is not intended,
perhaps causing damage. Furthermore, this problem is wasteful and costly since
more fluid will be needed to spray to complete a job. In some uses or applications
of motorized pump sprayers, for example, when the user is spraying poisons or
caustic fluids where precise application is important to avoid burning skin or other
items, this dribble or drip problem can become dangerous.

[036] In motorized sprayers, there may be an air bubble in the fluid in the pump
cylinder under compression. This compressed air exacerbates the drip problem by
providing a propellant pressure so that even after the piston is stopped at its top
dead center position, fluid may continue to drip or flow from the nozzle.

[037] In motorized sprayers, such as that of the present invention and others, it
would be advantageous to keep the motor running until the piston has actually just
begun its return or suction stroke, thus generating negative pressure in the
cylinder, at which time the electrical supply to the motor is interrupted or stopped.
[038] In one embodiment, the present invention comprises an “anti-dribble”
feature for sprayers. In one embodiment, the anti-dribble feature comprises a
switching circuit or arrangement that acts to prevent fluid from continuing to flow

from the nozzle of the sprayer after a user has released the actuating mechanism

-10-
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or trigger to stop spraying. Thus, an advantage of the present invention is that
addresses or avoids dribbling by using an economical positioning, timing or delay
switching circuit.

[039] In one embodiment, the present disclosure relates to a valve having first
and second ends or sides (e.g., an inlet and an outlet side) and a membrane for
controlling a flow through the valve between the first and second ends or sides,
the membrane having open and closed positions. An element urges the membrane
to a closed position, and a vacuum pressure at either the first or second end
overcomes the urging of the element, thereby moving the membrane to the open
position. An actuator is provided for easing or initiating the movement of the
membrane.

[040] The present disclosure, in another embodiment, relates to a one-way valve
having an actuator assist for initiating the opening of the one-way valve. The
present disclosure, in yet another embodiment, relates to a valve assembly
operably coupled to a reservoir, the valve assembly having a generally closed
position when the air pressure in the reservoir is substantially ambient air
pressure, and the valve assembly has a generally open position when the air
pressure in the reservoir is generally lower than ambient pressure allowing air
flow into the container.

[041] The present disclosure further relates to a valve assembly for relieving a
vacuum pressure. The valve assembly comprises an intake end, an exhaust end, a
valve membrane for controlling flow through the valve assembly between the
intake end and the exhaust end, a spring member providing a closed bias to the
valve membrane that the vacuum pressure may overcome in order to open the
valve membrane, and an actuator for initiating the opening of the valve
membrane. The valve assembly of the present disclosure is not limited to use
with power sprayers and may be used in a variety of applications including, but
not limited to, handheld sprayers, water guns or other toys, paint sprayers, or any

other environment where relief of a vacuum pressure is desired, including the

-11-
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return of air into a container having a fluid, where dispensing the fluid creates a
vacuum,.

[042] The present disclosure, in another embodiment, relates to a novel and
advantageous powered dispenser that includes means for returning air to the
reservoir of the dispenser. A powered dispenser may include a return air valve
that may be actuated by the vacuum created in the reservoir. The return air valve
may include a lever or tab, etc. that may be used to initiate the opening of the
valve, after which the vacuum created in the reservoir may then open the valve
and maintain the valve in an open position until the vacuum is minimized or
eliminated.

[043] In one embodiment, the dispenser of the present disclosure comprises a
motorized liquid spray pump which may be used interchangeably on typical
containers or bottles for a variety of substances. A spray pump of the present
disclosure may be used for a variety of purposes. For example, in the home,
cleaning solutions such as window cleaners may be sprayed or dispensed with it.
In the garage, for automotive uses, various cleaning materials may be dispensed
or applied using the sprayer of the present disclosure. In the garden, the spray
pump may be used for spraying or dispensing insecticides and herbicides or for
misting plants. It may be used in a wide variety of applications or uses at home or
on the job, anywhere, for example, that hand-pumped sprayers are currently in
use. In one embodiment, a spray pump of the present disclosure is designed to fit
any standard cleaner bottle, but it may also comprise an empty bottle that the user
can fill and use to dispense substances.

[044] While multiple embodiments are disclosed, still other embodiments of the
present invention will become apparent to those skilled in the art from the
following detailed description, which shows and describes illustrative
embodiments of the invention. As will be realized, the invention is capable of

modifications in various obvious aspects, all without departing from the spirit and
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scope of the present invention. Accordingly, the drawings and detailed

description are to be regarded as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[045] FIG. 1 is an elevation view of the non-safety lock side of the handheld
power sprayer of the subject invention mounted on a reservoir adapted to contain
a fluid.

[046] FIG. 2 is an elevation view of the safety lock side of the handheld power
sprayer and the reservoir wherein the sprayer is not mounted on the reservoir.
[047] FIG. 3 is a plan view of the safety lock in the off position as taken along
section line AA in FIG. 2

[048] FIG. 4 is an elevation view of the safety lock side of the sprayer wherein
the safety lock side of the housing is removed to reveal the pumping mechanism
and the cap is partially cut away to reveal a coupling used to threadably attach the
battery tube to the cap.

[049] FIG. 4a depicts an embodiment of a piston of the pumping mechanism
depicted in FIG. 4.

[050] FIG 5 is an exploded isometric view of the power sprayer.

[051] FIG. 6 is a vertical section taken through the nozzle assembly.

[052] FIG. 7 is an isometric view of the interior of the nozzle cap.

[053] FIG. 8 is an isometric view of the discharge end of the nozzle valve.

[054] FIG. 9 is a vertical section taken through the nozzle assembly.

[055] FIG. 10 is an isometric view of the discharge end of the nozzle valve.
[056] FIG. 11 is an elevation view of the interior of tﬁe nozzle cap.

[057] FIG. 12 is a front elevation view of the spherical weight that is mounted
on the end of the flexible intake tube.

[058] FIG. 13 is an isometric view of the spherical weight that is mounted on the

end of the flexible intake tube.
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[059] FIG. 14 is a schematic of one embodiment of an anti-dribble switch for
use with the sprayer of the present invention.

[060] FIG. 15, including FIGS. 15a and 15b, is a schematic depicting two
operational positions of the switch of FIG. 14.

[061] FIG. 16 depicts one embodiment of the present invention, wherein a
switching arrangement of the type shown in FIG. 14 is incorporated.

[062] FIG. 17 is a schematic of a braking circuit which may be incorporated in
some embodiments of a sprayer in accordance with the present invention.

[063] FIG. 18 is a elevational view representing of one embodiment of the

- sprayer of the present invention, and depicting an incorporated motor brake,

control chip and indicator.

[064] FIG. 19 is a elevational view representing of one embodiment of the

- sprayer of the present invention, and depicting an incorporated rheostatic

actuating mechanism or trigger.

[065] Figure 20 depicts another embodiment of the present invention.

[066] Figure 21 depicts detailed components of the embodiment depicted in
Figure 20.

[067] Figure 22 is a plan view depicting, in representation, another embodiment
of the present invention.

[068] Figure 23 is a side view of the embodiment of Figure 22.

[069] Figure 24 is another side view of the embodiment of Figure 22.

[070] Figure 25 is a side view of an exemplary embodiment of the present
invention in accordance with the embodiment of Figure 22.

[071] Figure 25a is a representational side view of the embodiment of Figure 25.
[072] Figure 25b is a perspective view of a peristaltic pump in accordance with
one embodiment of the present invention.

[073] Figure 25¢c is a further embodiment of a sprayer comprising a peristaltic

pump in accordance with the present invention.

-14-

PCT/US2009/004488



10

15

20

25

WO 2010/016902

[074] Figure 25e is a top, side, cutout front view of another embodiment of a
sprayer comprising a peristaltic pump in accordance with the present invention.
[075] Figure 25¢ is yet a further embodiment of a sprayer comprising a
peristaltic pump in accordance with the present invention.

[076] Figure 26 is a view of an exemplary prototype of the present invention in
accordance with the embodiment of Figure 25.

[077] Figure 27 is a front view depicting another embodiment of the present
invention.

[078] Figure 28 is a side view of the embodiment of Figure 27, depicting several
operational or use positions..

[079] Figure 29 is an assembly view of the embodiment of Figure 27.

[080] Figure 30 depicts another embodiment of the present invention.

[081] Figure 31A depicts another embodiment of the present invention.

[082] Figure 31B depicts a side view‘ of the present invention in accordance with
the embodiment of Figure 31A.

[083] Figure 32 depicts another embodiment of the present invention.

[084] Figure 33A depicts another embodiment of the present invention.

[085] Figure 33B depicts another view in accordance with the embodiment of
Figure 33A.

[086] Figure 34A depicts another view in accordance with the embodiment of
Figure 33A.

[087] Figure 34B depicts another view in accordance with the embodiment of
Figure 33A.

[088] Figure 35 depicts another embodiment of the present invention.

[089] Figure 36A depicts top and side cross-sectional views of an embodiment
of the present invention illustrating one location of the isolated battery
compartment.

[090] Figure 36B is a top cross-sectional view and an elevation view of the

isolated battery compartment of the present invention.
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[091] Figure 37A depicts further cross-sectional views of an embodiment of the
present invention illustrating one location of the isolated battery compartment.
[092] Figure 37B depicts a cross-sectional view of a dual reciprocating pump for
use in accordance with the present invention.

[093] Figure 38 is a cross-sectional view of the lock button and shut off valve in
accordance with one embodiment of the present invention.

[094] Figure 39 is a cross-sectional view of the trap valve in accordance with
one embodiment of the present invention.

[095] Figure 40 is a cross-sectional view of one embodiment of the present
invention illustrating one location of the trap valve.

[096] FIG. 41 includes a top, side, front, and back view as well as a side cross-
sectional view of a valve assembly in accordance with the present disclosure.
[097] FIG. 42 is a partial side cross-sectional view of an embodiment of a
handheld power sprayer having an air flow valve assembly in accordance with the
present disclosure.

[098] FIG. 43 is a partial side cross-sectional view of another embodiment of a
handheld power sprayer having an air flow valve assembly in accordance with the

present disclosure.
DETAILED DESCRIPTION

[099] The present invention is a novel and advantageous handheld power
sprayer that has a motorized means for pumping a fluid from a reservoir
containing the fluid. As will be understood from this detailed description, the
power sprayer of the present invention has a configuration that allows it to more
closely resemble the size, appearance and feel of standard hand operated sprayers.
Thus, the power sprayer of the present invention is easier to hold and less
fatiguing to use as compared to prior power sprayers.

[0100] The present disclosure further relates to novel and advantageous flow

controls, valves, and devices for controlling, starting, and stopping a flow, and to
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methods of making and using such controls, valves, and devices. More
particularly, the present disclosure relates to controls, valves, and devices that
control, start, and/or stop a flow in one direction and, more particularly, to one-
way valves having an actuator assist. The present disclosure further relates to
novel and advantageous dispensing or spray systems, sprayers, power sprayers,
handheld sprayers, water guns or other toys, paint sprayers, or the like that include
means for returning fluid or air to a reservoir of the device. Particularly, a
dispensing device, for example, may include a return air valve that may be
actuated by the vacuum created in the reservoir. In a further embodiment, the
return air valve may include an actuator, such as a lever, tab, etc., that may be
used to initiate the opening of the valve, after which the vacuum created in the
reservoir may then open the valve and maintain the valve in an.open position until
the vacuum is minimized or eliminated. A dispensing device ‘of the present
disclosure may further include means for returning air to a reservoir during the
removal of fluid from the reservoir or shortly after removal of fluid from the
reservoir, such that the air pressure inside the reservoir returns to substantially the
ambient air pressure.

[0101] FIG. 1 is an elevation view of the non-safety lock side of the handheld
power sprayer 2 of the subject invention mounted on a reservoir 4 (i.e., a
container of common household, garage or gardening liquid such as bathroom
cleaner, window cleaner, ARMOR ALL ®, fungicides, herbicides, pesticides,
water, etc.). As shown in FIG. 1, the power sprayer 2 includes a spray head 3, a
cap 14, a battery tube 16, and a flexible intake tube 18 with a weight 20. When
the sprayer 2 is mounted on the reservoir 4, the spray head 3 and cap 14 are
located outside the reservoir 4, while the battery tube 16, flexible intake tube 18,
and weight 20 are located inside the reservoir 4.

[0102] FIG. 2 is an elevation view of the safety lock side of the handheld power

sprayer 2 and the reservoir 4 wherein the sprayer 2 is not mounted on the
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reservoir 4. As shown in FIG. 2, the spray head 3 includes a housing 6, a nozzle
cap 8, a trigger 10, and a safety lock 12.

[0103] As can be understood from FIGS. 1 and 2, the housing 6 is ergonomically
contoured such that the portion of the hand between the thumb and forefinger
abuts against contoured portion X while the forefinger is positioned to depress the
trigger 10. The housing 6 contains the spraying mechanism of the sprayer 2.
[0104] As indicated in FIG. 2, the reservoir 4 has an opening surrounded by a
neck 22 with male threads. As shown in FIG. 1, the cap 14 connects the sprayer 2
to the reservoir 4 via female threads adapted to mate with the male threads of the
neck 22. The cap 14 is adapted to be compatible with most containers 4 used to
hold common household, garage and garden liquids. However, in one
embodiment, one or more adaptérs are provided with the sprayer 2 to facilitate the
sprayer’s connection to the necks 22 of most, if not all, containers 4.

[0105] In one embodiment, the spray head 3 is pivotably attached to the cap 14
such that the spray head 3 may freely pivot 360° about a vertical axis passing
through the center point of the neck 22. This eases the attachment of the sprayer
2 to the neck 22 of the reservoir.

[0106] The trigger 10 is used to actuate the sprayer 2. As indicated in FIGS. 1
and 2, in one embodiment, the power sprayer 2 is actuated by partially displacing
the trigger 10 into the housing 6.

[0107] As illustrated in FIG. 2, in one embodiment, the safety lock 12 is
horizontally displaceable along the housing 6 between a position marked “OFF”
and a position marked “ON.” As shown in FIG. 3, which is a plan view of the
safety lock 12 in the off position as taken along section line AA in FIG. 2, when
the safety lock 12 is slid into the off position, which is closer to the trigger 10 than
the on position, the safety lock 12 prevents the trigger 10 from displacing into the
housing 6. Thus, when the safety lock 12 is in the off position, the power sprayer

2 cannot be actuated via the trigger 12. Conversely, when the safety lock 12 is in
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the on position, the trigger 10 may be displaced into the housing 6 to actuate the
power sprayer 2.

[0108] As illustrated in FIG. 3, the safety lock 12 includes a slide button 25
attached by a screw 27 to a block 29. The housing 6 is sandwiched between the
button 25 and block 29 and has a slot 31 through which the button 25 extends to
join the block 29. The slot 31 is sufficiently long to allow the safety lock 12 to
slide into or out of engagement with the trigger 10. The block 29 has a bump 33
that mates with a depression 35 in the housing 6. The bump 33 and depression 35
serve to positively maintain the safety lock 12 in the off position and to provide a
click sound to indicate engagement of the safety lock 12.

[0109] In other embodiments, the sprayer 2 may employ other safety measures for
preventing unintentional discharge from the sprayer 2. These safety measures
may include other mechanical means for locking and unlocking the trigger 10 of
the sprayer 2, means for preventing the completion of the electrical circuit
powering the sprayer 2, and/or a child-proof safety cap for placement on the
nozzle cap 8.

[0110] As indicated in FIGS. 1 and 2, the nozzle cap 8 is pivotally attached to the
housing 6 and allows a user to select between a spray or stream-type application
of the fluid. In one embodiment, the nozzle cap 8 has four sides and each side
could have a word or other indicia on it, such as “SPRAY” or “STREAM.” In
some embodiments other indicators, words or indicia, e.g., the word “OFF” could
be used on one of the sides. To select a stream-type application (i.e., the liquid
flow from the nozzle cap 8 is a strong, generally coherent stream), the nozzle cap
8 is pivoted until a side of the nozzle cap 8 with the word “STREAM?” is facing
upwards. Similarly, to select a spray-type application (i.e., the liquid flow from
the nozzle cap 8 is a generally fine mist), the nozzle cap 8 is pivoted until a side
of the nozzle cap 8 with the word “SPRAY” is facing upwards. In embodiments

including an off setting, when the nozzle cap 8 is pivoted until a side of the nozzle
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cap 8 with the word “OFF” is facing upwards, the nozzle cap 8 will be shut off
and no flow will be able to emit from the nozzle cap 8.

[0111] As shown in FIG. 1, when the sprayer 2 is mounted on a reservoir 4, the
battery tube 16 extends from the cap 14 down into the reservoir 4. In one
embodiment, as indicated in FIG. 2, the battery tube 16 contains three AAA
batteries 24 that may be replaced when depleted. In other embodiments, the
battery tube 16 may include a greater or lesser number of batteries 24. Also, the
batteries 24 may be other sizes, such as AA. To allow the replacement of the
batteries 24, the battery tube 16 is threadably removable from the sprayer 2.
[0112] In one embodiment, the disposable batteries 24 illustrated in FIGS. 1 and 2
are replaced with a rechargeable battery that is permanently installed in the
battery tube 16. Once the energy is depleted from the rechargeable battery, the
battery tube 16 is threadably removed from the sprayer 2 and inserted into a
charger for recharging. In some embodiments, recharging may be accomplished
inductively.

[0113] In an alternate embodiment, as shown in FIGS. 36 and 37, an isolated or
separate battery compartment 802 is contained within the sprayer housing 6, to
the rear of the housing, and spaced away from and generally downwardly from
the pump and motor. The battery compartment, and the batteries contained
therein, are therefore separated from other sprayer components in the housing
Typically, the isolated battery compartment 802 contains two AA batteries 24
arranged side-by-side. In other embodiments, the isolated battery compartment
802 may contain a greater or lesser number of batteries 24 or contain batteries 24
of different sizes, such as AAA. The batteries 24 are isolated and separated from
the other elements contained within the housing 6. The isolated battery
compartment 802 is accessible through a removable cover 804 positioned at the
rear of the housing 6. In one embodiment of the present invention, the removable

cover 804 completes a portion of the electrical circuit powering the motor.
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[0114] In one embodiment, where the sprayer 2 itself is meant to be disposable,
the disposable batteries 24 illustrated in FIGS. 1 and 2 are replaced with a
capacitor and coil system or a set of permanently installed non-rechargeable
batteries. Thus, once the energy in the capacitor or non-rechargeable batteries is
depleted, the entire sprayer 2 is thrown away. In some embodiments, the energy
source may be located adjacent to the cap 14, as shown in phantom in Fig. 2,
depicting a capacitor 24’ near the cap 14,

[0115] Positioning the sprayer energy source (i.e., the batteries 24) within the
reservoir 4 or adjacent to the cap 14 is advantageous for at least two reasons.
First, the sprayer 2 can have an energy source that is long lasting and powerful
without resulting in an oversized and cumbersome housing 6. Second,
positioning the batteries 24 within the reservoir lowers the sprayer’s center of
gravity. This makes a reservoir 4 equipped with the sprayer 2 less likely to tip
over when set on a surface. Also, placing the weight of the batteries 24 below the
gripping point of the sprayer 2 reduces the fatigue caused by using the sprayer 2,
as compared to placing the weight of the batteries 24 above the gripping point
(i.e., in the upper portions of the housing 6). Another advantage is that placing
the batteries in a position in which the contents of the reservoir can contact them
or their housing is that the contents help keep the batteries cool. Reduction of
heat advantageously helps prolong battery life.

[0116] Alternatively positioning the sprayer energy source (i.e., the batteries 24)
within an isolated battery compartment 802 contained in the housing 6 is
advantageous for several reasons. First, the sprayer 2, when unattached to a
reservoir 4, is less bulky and easier to handle. Thus, transfer from one reservoir 4
to another is easier. Second, because the isolated battery compartment 802 is
accessible through the removable cover 804, the batteries 24 can be replaced at
any time with relative ease. That is, the sprayer 2 does not need to be removed
from the reservoir 4 to access the battery compartment 802. Another advantage of

the isolated battery compartment 802 is the proximity to the trigger 10. Less or
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no wire is necessary to form a complete electrical circuit, and thus, a more
efficient circuit is created, i.e., there is less of a voltage drop.

[0117] As shown in FIG. 36A, the flexible wires, illustrated in FIG. 4 and
described below, associated with an energy source positioned in the neck of the
reservoir 4 are replaced by a rigid electrical framework. A contact pin 806
manufactured of conductive material, e.g. a conductive metal, protrudes from the
isolated battery compartment 802 in the direction of the trigger 10 replacing the
need for any wires connecting the power source to the trigger 10. When the
trigger is depressed, a rigid electrical contact 810 which is either attached and/or
part of the trigger 10 comes in contact with the contact pin 806 protruding from
the isolated battery compartment 802. As a result, a direct electrical link, i.e. a
hard contact to hard contact, is provided between the power source and the trigger
10. One advantage provided by this arrangement is a more efficient circuit, and
therefore, a lower voltage drop, is obtained. Longer battery life results from the
more efficient circuit, and the sprayer becomes generally more durable. There is
less chance of short circuits, electrical malfunction, contamination of sprayer
components by leaky or run down batteries, disconnections, contamination or
fouling of electrical components and connections by the material or substance
being dispensed or sprayed. Voltage conservation is optimized. These
advantages, and others, stem from the electrical arrangement, and/or further the
isolation battery compartment.

[0118] As shown in FIG. 1, the flexible intake tube 18 has a discharge end that is
in fluid communication with the spraying mechanism contained in the housing 6
and an intake end that terminates within the weight 20 and is in fluid
communication with the fluid 26 contained within the reservoir 4. The weight
equipped flexible intake tube 18 is advantageous because it allows the sprayer 2
to operate regardless of the orientation of the sprayer 2 and its attached reservoir
4. For example, when the sprayer 2 is operated in an upright position as depicted

in FIG. 1, the weight 20 causes the intake end of the flexible tube 18 to sink to the
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bottom of the fluid 26. Likewise, when the sprayer 2 is operated in an upside
down position and the fluid 26 has accumulated near the neck 22 of the reservoir
4, the weight 20 causes the intake end of the flexible tube 18 to sink to the bottom
of the fluid 26 (i.e., near the cap 14). Thus, regardless of the orientation of the
reservoir 4, the weight 20 causes the intake end of the flexible tube 18 to be kept
in fluid communication with the fluid 26 in the reservoir 4.

[0119] For a detailed description of the pumping mechanism contained in the
housing 6 and a description of the overall operation of the power sprayer 2,
reference is now made to FIGS. 4 and 5. FIG. 4 is an elevation view of the safety
lock side of the sprayer 2 wherein the safety lock side of the housing 6 is removed
to reveal the pumping mechanism and the cap 14 is partially cut away to reveal a
coupling 28 used to threadably attach the battery tube 16 to the cap 14. FIG. S is
an exploded isometric view of the power sprayer 2.

[0120] As indicated in FIGS. 4 and S, the pumping mechanism is contained
within the housing 6 and includes an electric motor 30, a transmission 32 and a
pump 34. The motor 30 includes a drive gear 36, and the transmission 32
includes a series of three gears 38a, 38b, 38¢c, a cam 40, and a cam follower shaft
42. The pump 34 includes a piston 44 that is linearly displaceable within a
cylinder 46 of the pump 34. FIG. 4a depicts in more detail that the piston has
flanges 45, with tips 47, which help clear, purge or “sweep” the cylinder 46. The
flanges facilitate the pumping of the contents, helping to seal the cylinder by
acting as “O-rings,” and maximizing the pump suction to draw in and push out the
fluid or liquid being dispensed. The flanges also assist in the replacement of air
pressure in and return of excess liquid or fluid to the container, thereby helping to
prevent both leaking and a vacuum in the reservoir. Although two generally
annular, circumferential flanges are depicted, it should understood that other
embodiments, for example, using a different number of flanges or flanges of a
different shape, may be used. Also, the flanges may be generally flexible,
particularly the tips, and/or integrally formed with the piston, or they may be
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separate structures, e.g., rings, that are operably coupled to or carried by the
piston. While FIGS. 4, 4a and 5 illustrate the employment of a reciprocating
piston-type pump 34, those skilled in the art will readily understand that a dual
reciprocating pump, a gear pump, a peristaltic pump or other suitable pumping
assembly may be substituted for the piston pump 34 without departing from the
spirit of the invention. Those skilled in the art will recognize that a dual
reciprocating pump 808, such as the one illustrated in FIG. 37B, is advantageous
for use in the present invention to achieve a more continuous flow and/or even
dispersion or emission of the pumped material. Any conduits and/or fluid
couplings suitable to accommodate the selected type and capacity of pump may
be used.

[0121] With reference to FIGS. 14-16, some embodiments of the present
invention can include a switch mechanism 140. This switch mechanism 140 may
be thought of as a timing, positioning or delay circuit. It provides for and/or
enhances the clearing, purging or sweeping of the cylinder 46, and/or helps to
prevent the fluid to be dispensed from continuing to flow, drip or leak from the
nozzle of the sprayer after a user has released the trigger. Thus, the switch
mechanism 140 provides an “anti-dribble” feature for embodiments of motorized
pump sprayers. With reference to FIGS. 14 and 15, in one embodiment the
switch mechanism 140 comprises a cam 142, a spring 144, an electrical contact
146 and suitable wires 148. Two wires 148 are shown but as many as necessary
may be used. In some embodiments, the switch 140 may be what is commonly
known as a leaf-type switch, but any suitable arrangement of similar or other
suitable components for providing similar functions may be used.

[0122] The above-identified switch components are arranged to control the
position of the piston 44 in the cylinder 46. In effect, the switch mechanism 140
creates a secondary operating circuit (indicated generally at “B” in FIG. 14) to
keep an electrical supply on to the motor (even though the trigger is released and

the primary or trigger circuit, indicated generally at “A” is broken) until the piston
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44 is in a desired position. In one embodiment, the cam 142 is coupled to or into
the gear assembly (although it could be located in a separate housing, on the
piston actuating arm or in another suitable location). The cam 142 is shaped and
positioned adjacent to the switch mechanism 140 is such a way that when the
operator lets go of the trigger, the secondary circuit provided by the switching
mechanism 140 is kept closed until the piston 44 begins its return stroke. At that
time, the cam 142 is turned to present its flattened area 143 to the switch,
allowing the switch to open via the urging of the spring 144, which stops all
power to the motor. Thus, any residual inertia and/or gradual slow down of the
piston 44 occurs on its return stroke, thereby eliminating or substantially reducing
further filling of the cylinder.

[0123] AFigure 15 depicts two states of one embodiment of the switch mechanism
140, namely with the switch mechanism on (FIG. 15a) and with the switch
mechanism off (FIG. 15b). Figure 16 depicts one arrangement of the switch
mechanism 140 as it might be used in a sprayer such as the sprayer of the present
invention.

[0124] Figure 17 depicts a circuit 160 of the type which may be used to provide
electrical motor braking, particularly as to small DC motors. It is described by
Reed Electronics. In the present invention, as shown at 160 in FIG. 18, such a
circuit 160 may be used to enhance the anti-dribble, clear, purge, or sweep
features. As set forth above, one possible difficulty with motorized sprayers is
that the piston may travel after the actuator is released. Further, the motor as well
may tend to move after the trigger is released depending on its initial speed and
inertia. The circuit depicted in Figure 17 can be useful for applications and
systems that may not need absolutely precise speed of control and stopping.
positions, but which can benefit from enhanced deceleration.

[0125] Generally, the circuit depicted in FIG. 17 comprises two portions. Q
plays the role of the switch. D3 protects Q> against inductive surges. Resistor Ry

keeps Q) off as long as Switch S; is open. R; limits the base current of Q; when

.25.

PCT/US2009/004488



10

15

20

25

WO 2010/016902

Si1is closed. S; can be a manual switch, a relay contact, an optocoupler, or a

_ transistor. If Sy is closed, Q; turns on, and the motor runs.

[0126] Q2, Dy and R3 comprise the braking circuit. This circuit is similar to the
output circuit of TTL gates. Dj3 protects Q; from inductive surges. When S,
closes, Qi turns on, and the voltage at Point A goes high (near V). The voltage
at the base of Q is higher than the voltage at the emitter, because of the voltage
drop is D1. If you open S; while the motor is running, Q; turns off. The voltage
at Point A is near zero. The self-induced, back-EMF voltage from the motor sees
a short circuit in Q,, whose emitter is more positive than its base and thus
conducts. Short-circuiting the motor results in braking it. the higher the speed or
the motor, the stronger the braking effect.

[0127] A braking circuit or function such as that depicted in Figure 17 can be
used in conjunction with the anti-dribble switch mechanism 140 as described with
reference to Figures 14-16. Further, it may be used in any embodiment of a
power sprayer in accordance with the present invention, with or without an anti-
dribble switch mechanism and/or with or without features for helping to clear,
purge or sweep, to help prevent accidental dripping or discharge of the fluid to be
dispensed after the actuator or tigger is released to stop spraying.

[0128] As indicated in FIGS. 4 and 5, the drive gear 36 powers gear 38a, which in
turn powers gear 38b, which in turn powers gear 38c. Gear 38¢ causes the cam 40
to rotate, which causes the cam follower shaft 42 to reciprocally, linearly displace.
The linear displacement of the cam follower shaft 42 causes the piston 44 to
reciprocally, linearly displace within the cylinder 46 of the pump 34.

[0129] As shown in FIGS. 4 and 5, the base of the housing 6 has a grooved neck
48 that receives a disc 50 therein. The disc 50 is secured to the top of coupling
28, which is pivotally mounted within the cap 14. As shown in FIG. 5, the cap 14
has a waterproof ring 54 for sealing the opening in the neck 22 of reservoir 4

when the cap 14 is threaded on tight.

-26-

PCT/US2009/004488



10

15

20

25

WO 2010/016902

[0130] As illustrated in FIG. 5, the top of the battery tube 16 has a plurality of
male threads 56 for threadably engaging the female threads within the coupling
28. When battery tube 16 is threaded tightly into the coupling 28, a sealing ring
58 prevents any fluid 26 from entering the battery tube 16 from the reservoir 4.
[0131] As shown in FIG. 4, a negative conductor 60 makes electrical contact with
the negative pole of the bottom battery 24. The negative conductor 60 is
electrically connected to a first negative conductive pathway 62 that runs the
length of the battery tube 16 to make electrical contact with a negative conductor
ring 64 mounted in the bottom inside surface of the coupling 28. The negative
conductor ring 64 makes electrical contact with a second: negative conductive
pathway 66 that runs to a first electrical lead on the motor 30.

[0132] As shown in FIG. 4, the coupling 28 has a positivé conductor 68 for
making electrical contact with the positive pole of the top battery 24 in the battery
tube 16. The positive conductor 68 is electrically connected to a first positive
conductive pathway 69 that is electrically connected to a conductive sleeve 70
near the trigger 10. A conductive saddle 72 is mounted on the trigger 10 and
oriented and configured to mate with the conductive sleeve 70 when the trigger 10
is depressed by the user.

[0133] As indicated in FIG. 4, a second positive conductive pathway 74 is
electrically connected to the conductive saddle 72 and runs to a second electrical
lead on the motor 30. When the trigger 10 is depressed, the conductive saddle 72
and the conductive sleeve 70 are placed in electrical contact. This completes the
electrical circuit between the energy supply (i.e., the batteries 24) and the motor
30 and causes the sprayer 2 to function. In one embodiment, a portion of the
second positive conductive pathway 74 is formed around the pivot point 76 of the
trigger 10 to serve as a spring to forwardly bias the trigger 10.

[0134] As shown in FIG. 4, when the piston 44 is displaced towards the nozzle
cap 8, air is drawn in through a first air check valve 78 (which in one embodiment

is a spring loaded ball type check valve) into the rearward section 46a of the
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cylinder 46. in one embodiment, the first air check valve 78 is located near the
top of the cylinder 46. On its backstroke, as the piston 44 displaces away from
the nozzle cap 8, the air is forced out of the rearward section 46a of the cylinder
46, into an air tube 80, through a second air check valve 82 (which in one
embodiment is a spring loaded ball type check valve), through an air channel 84
running through the coupling 28, and into the reservoir 4 to prevent vacuum lock
when the sprayer 2 is operating. In one embodiment, the second air check valve
82 is located near the bottom of the cylinder 46 approximately opposite the first
air check valve 78. This linear or in-line arrangement allows any moisture
accumulating in the rearward section 46a of the cylinder 46 to be purged, flushed,
swept from and/or drained from the rearward section 46a into the reservoir 4.
This purging is enhanced by the flanges 45.

[0135] As indicated in FIG. 4, when the piston 44 is displaced away from the
nozzle cap 8, the fluid 26 is drawn into the intake opening 86 of the flexible
intake tube 18, through the flexible intake tube 18 (which passes through the
coupling 28), through a fluid check valve 88 (which in one embodiment is a
spring loaded ball type check valve), and into the front section 46b of the cylinder
46. In one embodiment, the fluid check valve 88 is located near the bottom of the
cylinder 46. As the piston 44 displaces towards the nozzle cap 8, the fluid 26 is
forced out of the front section 46b of the cylinder 46 and through the nozzle
assembly 90 to the atmosphere.

[0136] As shown in FIG. 5, the nozzle assembly 90 includes a nozzle tube 100, a
nozzle valve 102 and the nozzle cap 8. As illustrated in FIG. 6, which is a vertical
section taken through the nozzle assembly 90, the nozzle tube 100 has a nozzle
channel 110, a pivot surface wall 111, and a pin 112 on which the nozzle valve
102 is mounted. The nozzle cap 8 is pivotally mounted about the pivot surface
wall 111, and' the pivot surface wall 111 has at least one retaining ridge 113 that
mates with a corresponding groove in the nozzle cap 8 to retain the nozzle cap 8

in place.
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[0137] As indicated in FIG. 6 and more clearly depicted in FIG. 7, which is an
isometric view of the interior of the nozzle cap 8, the nozzle cap 8 has at least one
cap channel 114 that is in fluid communication with the nozzle channel 110. The
nozzle cap 8 also has a recessed area 115 surrounding a discharge orifice 116.
[0138] As illustrated in FIG. 6 and more clearly depicted in FIG. 8, which is an
isometric view of the discharge end of the nozzle valve 102, the nozzle valve 102
has a radial channel 120 and a tangential channel 122 that lead to a circular
recessed center 124 at the center of the nozzle’s end. The circular recessed center
124 and the recessed area 115 in the nozzle cap 8 combine to form a swirl
chamber. The tangential channel 122 and the radial channel 120 each have a
leader channel 126 that is recessed into the cylindrical side 128 of the nozzle
valve 102.

[0139] As shown in FIG. 6, when the nozzle cap 8 is pivoted about the pivot
surface wall 111 such that the word “STREAM” on the nozzle cap 8 is oriented
upwards, the cap channel 114 is placed in fluid communication with the leader
channel 126 that is associated with the radial channel 120. Thus, when the
sprayer 2 is actuated, liquid travels through the nozzle channel 110, the cap
channel 114, the leader channel 126, the radial channel 120, the swirl chamber
115, 124, and out the orifice 116 as a stream-type flow.

[0140] Similarly, when the nozzle cap 8 is pivoted about the pivot surface wall
111 such that the word “SPRAY” on the nozzle cap 8 is oriented upwards, the cap
channel 114 is placed in fluid communication with the leader channel 126 that is -
associated with the tangential channel 122. Thus, when the sprayer 2 is actuated,
liquid travels through the nozzle channel 110, the cap channel 114, the leader
channel 126, the tangential channel 122, the swirl chamber 115, 124, and out the
orifice 116 as a spray-type flow.

[0141] In some embodiments, when the nozzle cap 8 is pivoted about the pivot

surface wall 111 to a selected position, the leader channels 126 are not placed in
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fluid communication with the cap channel 114. Consequently, liquid cannot flow
through the nozzle assembly 90.

[0142] An alternative configuration for the nozzle assembly 90 is shown in FIG.
9, which is a vertical section taken through the nozzle assembly 90. As indicated
in FIG. 9 and more clearly depicted in FIG. 10, which is an isometric view of the
discharge end of the nozzle valve 102, the nozzle valve 102 has a leader channel

126 that is recessed into the cylindrical side 128 of the nozzle valve 102. The

‘leader channel 126 runs from near the base of the nozzle valve 126 to the end 150

of the nozzle valve 102, which is generally uniformly planar.

[0143] As indicated in FIG. 9 and more clearly depicted in FIG. 11, which is an
elevation view of the interior of the nozzle cap 8, the nozzle cap 8 has at least one
radial channel 220 recessed into the interior surface of the nozzle cap 8. The
nozzle cap 8 also has at least one tangential channel 222 recessed into the interior
surface of the nozzle cap 8. Each radial and tangential channel 220, 222 extends
to a central circular recessed area 215 in the interior surface of the nozzle cap 8.
The circular recessed area 215 surrounds the discharge orifice 116. The circular
recessed area 215 serves as a swirl chamber.

[0144] In one embodiment, as illustrated in FIG. 9, the circular recessed area 215
tapers towards the discharge orifice 116 and, as a result, has a Y-shaped cross-
section. In another embodiment, the circular recessed area 215 does not taper
towards the discharge orifice 116, but has a surface that is generally perpendicular
to the axis of the discharge orifice 116. In other words, the circular recessed area
215 has a T-shaped cross-section as depicted in FIG. 6.

[0145]) As shown in FIG. 9, when the nozzle cap 8 is pivoted about the pivot
surface wall 111 such that the word “STREAM” on the nozzle cap 8 is oriented

upwards, the radial channel 220 is placed in fluid communication with the leader

. channel 126. Thus, when the sprayer 2 is actuated, liquid travels through the

nozzle channel 110, the leader channel 126, the radial channel 220, the swirl

chamber 215, and out the orifice 116 as a stream-type flow.
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[0146] Similarly, when the nozzle cap 8 is pivoted about the pivot surface wall
111 such that the word “SPRAY” on the nozzle cap 8 is oriented upwards, the
tangential channel 222 is placed in fluid communication with the leader channel
126. Thus, when the sprayer 2 is actuated, liquid travels through the nozzle
channel 110, the leader channel 126, the tangential channel 222, the swirl
chamber 215, and out the orifice 116 as a spray-type flow.

[0147] As indicated in FIGS. 12 and 13, which are front elevation and isometric
views, respectively, of the spherical weight 20 that is mounted on the end of the
flexible intake tube 18, the intake opening 86 is recessed in the center of a disc 92
mounted on the spherical weight 20. The disc 92 has channels 94 that run from
the outer circumference of the disc 92 to the intake opening 86, thereby forming
protrusions 96 that extend beyond the intake opening 86. The protrusions 96 and
channels 94 combine to prevent the intake opening 86 from being blocked by a
surface of the reservoir 4 or the cap 14.

[0148] In one embodiment, the weight 20 is a very dense polymer sphere. In
other embodiments, the weight 20 may be ceramic, glass, rubber, die cast metal,
brass, etc. Regardless of the material selected, the material should be resistant to
the corrosi've effects of the liquid contained in the reservoir 4 and dense enough to
sink in the liquid. The weight 20 is sized to be sufficiently heavy to draw the
intake opening 86 of the flexible tube 18 to the bottom most portion of the fluid
26 contained in the reservoir 4, regardless of whether the reservoir 4 is oriented
upright, sideways, upside down, etc.

[0149] In one embodiment, the flexible intake tube 18 is a very flexible silicone
rubber. In other embodiments, the flexible intake tube 18 is another very flexible
polymer. The length of the flexible intake tube 18 is sufficient to reach the
bottom of the container, but not so excessive that it tangles with itself.

[0150] FIG. 18 is a elevational view representing of one embodiment of the
sprayer of the present invention, and depicting an incorporated motor brake 160

of the type depicted in Figure 17. FIG. 18 further depicts the incorporation of a
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suitable microprocessor control chip or PCB board 162. Such a controller 162
may be programmed and/or used to sense, remember, control and regulate
functions and operations of a sprayer in accordance with the present invention.
FIG. 18 further depicts the incorporation of an indicator or display feature 164.
This indication or display feature 164 may be visual, in the form of a suitable
LED (as shown), bulb, LCD, etc., or it may be audible or tactile. Such an
indicator 164 may be used to, for example, indicate low battery power or as an in-
store attraction device. It can be operably coupled to the controller 162 if such a
controller is used. It may have its own power source, e.g., a button battery, or it
may share the sprayer power source. It could be operated independently of the
trigger or it could be activated by depressing the trigger.

[0151] FIG. 19 is a elevational view representing of one embodiment of the
sprayer of the present invention, and depicting a rheostat or rheostatic switch 166
operably coupled to the actuating mechanism or trigger 10. Rheostatic
arrangements, switches or circuits are well-known, and any suitable rheostatic
arrangement, switch or circuit can be used in a sprayer in accordance with the
present invention to, for example, control or regulate the speed of the motor at the

actuating mechanism or trigger, thereby controls the speed that the pump cycles

- and the amount of fluid discharged. Note that, in a sprayer in accordance with the -

present invention, the trigger may be urged to its off position by a suitable spring
168 or other biasing or tensioning device.

[0152] Figures 20 and 21 depict an embodiment of the sprayer of the present
invention, wherein the sprayer 3 is operably coupled to, but remote from,
separate, or not directly connected to the container 4 of material to be dispensed.
As shown in Figure 21, this embodiment comprises a nozzle 300, stopper valve
302, nozzle 304, valve case 306, gear 308, seal 310 (and other seals and washers
as needed), gear box 312, gears 314, 316, 317. As further shown in Figure 20,
this embodiment comprises a generally pistol-shaped sprayer or spray head 3,

comprising a housing 320 formed by housing halves and containing or mounting
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the components referenced in Figure 21. The spray head further comprises, a
PCB 322, a conduit 324, battery housing 326 with suitable battery contacts 328
and an actuator comprising a trigger 330 and trigger switch 332. The conduit 324
operably connects the spray head to a container 334 through a cap 336. The
container may be any suitable distance from the spray head and may be carried
separately from the spray head. The spray head may have a storage position in
which it is detachably connected to a container, as by a hook and loop connector.

[0153] It should be appreciated that any embodiment of the spray head 3 in

accordance with the present invention could be disposable. That is, any spray

" head or assembly 3 could be adapted to carry non-replaceable alkaline batteries,

for example in a suitable location such as in the head or the handle. Thus, for
example, a disposable spray head could be purchased, coupled to a container and
disposed of when the container is empty.

[0154] Figures 22-26 depict an embodiment of a pump suitable for use with the
sprayer of the present invention, more particularly, a peristaltic-type pump.
Referring to Figures 25a and 25b, generally, the depicted pump includes a pump
housing shell 340, including formed by appropriate housing portions or shells.
One or the other part of the housings or shells carries suitable axes or pins 342,
which in turn carry a gear and roller assembly 343, comprising rollers 344 and
gears 346. Any number of rollers, for example 3, driven by any number of gears
could be used. A suitable size motor 348 is incorporated with the pump housing
or suitably mounted adjacent the pump housing in the spray head. A flexible
plastic tube 350 made out of a suitable material such as silicon extends from the
container to the mnozzle 352 thereby forming a fluid pathway operably
incorporating the peristaltic pump. In use, the rollers 344, driven by the gears 346
periodically and repeatedly compress the flexible tube 350 to send a pulse or
surge of the substance to be dispensed through the tube and out the nozzle. The
pump embodiment of Figures 22-26 may be actuated by a suitable trigger

mechanism 354, and it may have a safety lock 356. A suitable motor is a FA-
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130RA-2270 motor, but any suitable motor might be used. The gear ratio of the
depicted gear arrangement is 30:1, but that may be varied as required. As in any
of the embodiments of the present invention, it should be understood that the
motor can be positioned as selected relative to the gear assembly. In other words,
a suitable motor can be directly or indirectly coupled to provide the desired
motive-or drive effect.

[0155] Figures 25 and 26 depict an exemplary embodiment of the sprayer of the
present invention comprising a peristaltic pump, and depict how the compressible
conduit 350 passes through the pump unit from the container 4 to the nozzle 8.
Figures 25c, 25d, and 25e depict further embodiments of the sprayer of the
present invention comprising a peristaltic pump, including a gear and roller
assembly 343, comprising rollers 344 and gears 346. A flexible plastic tube 350
made out of a suitable material such as silicon extends from the container to the
nozzle 352 thereby forming a fluid pathway operably incorporating the peristaltic
pump. As can be seen from these figures, a sprayer having a peristaltic pump
may or may not comprise an isolated battery compartment, as has been described
above.

[0156] Any of the embodiments of the powered sprayer of the present invention
may be provided with a suitable dispense characteristic adjustment nozzle. Such
nozzles include standard-type spray, stream, adjustable nozzles which provide for
a stream of the substance to be dispensed, e.g., a nozzle with straight channels
inside the nozzle cap to produce a high velocity narrow stream. For spray or mist
characteristics, the nozzle may be adapted by having, for example, suitable
grooves in a spiral to impart spin and turbulence. Such a nozzle can produce a
plume or cloud of the product to be dispensed in fine, medium and coarse
characteristics. Fine spray would correspond to a highly atomized mist, medium
to an atomized spray and coarse to a spray or rough stream.

[0157] The nozzle 8 for the present invention may be available in a spray only

configuration, or it could be available in a foaming nozzle arrangement wherein
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air intakes allow air to be introduced into the stream of material passing through
the nozzle either in a stream or spray pattern. This air introduction creates
turbulence to mix air and the fluid to be dispensed for foaming action. Any of the
nozzle could be adapted to accommodate attachments, working ends or tools for
specific purposes, e.g., scrubbing, polishing, disinfecting, etc.

[0158] In another embodiment, the nozzle may comprise a “infinity” spray to
stream adjustable nozzle. This type of adjustable nozzle is well known to those

skilled in the art and includes or is exemplified by screw-type nozzles with a full

- range of stream and spray patterns. Any of the nozzle embodiments may include

a snap fit, removable cap rinsing or cleaning the cap and/or the nozzle.

[0159] The components which are integrated to form the present invention,
including the outer shells and components which contact substances to be
dispensed may be made of any suitable material. For example, the flexible tube
could be made of silicon. Polyethylene or stainless steel are other exemplary
materials which have good resistance to organic solvents, acids and bases and
other chemicals which could be applied using the present invention.

[0160] In accordance with one embodiment, the present invéntion can include an
unwanted fluid flow stop element. In use, a sprayer can continue to leak or
otherwise release small portions of fluid from the nozzle after trigger actuation
has been completed. The stop element shuts off or cuts off fluid flow to the
nozzle during periods when the trigger is not being actuated.

[0161] The stop element, in accordance with one aspect of the invention, is a
trigger that can not only actuate the sprayer, but also can stop unwanted fluid flow
when the trigger is released. FIGS. 31A and 31B depict a sprayer 500 havihg a
trigger 502 that toggles between an actuated position, as shown in FIG. 31A, and
a non-actuated or released position, as shown in FIG. 31B. In one embodiment,
the trigger has a actuation portion 504 and a stop portion 506 and a pivot element
508. The sprayer 500 has a tube 510 in fluid communication with a nozzle 512.

In one embodiment, the tube 510 is a nozzle tube. Alternatively, the tube can be
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any portion or element of the sprayer system that allows for or provides for fluid
to flow through it. In addition, the sprayer 500 has an opposing element 514
positioned on the side of the tube 510 opposite the contact portion 506 of the
trigger 502 and a spring element 516 positioned to urge the actuation portion 504
in a direction opposite the direction that actuation portion 504 moves during
actuation by a user.

[0162] In use, the trigger 502 can be actuated by a user depressing the actuation
portion 504 of the trigger 502, thereby causing the trigger 502 to rotate or
“toggle” on the pivbt element 508. This rotation actuates the spraying action by
any mechanism disclosed herein, and further causes the contact portion 506 to
move away from the tube 510, allowing fluid to flow through the tube 510. When
the actuation portion 504 is subsequently released, the spring element 516 urges
the actuation portion 504 in the opposite direction, thereby causing the trigger 502
to rotate or toggle on the pivot element 508 such that the contact portion 506
moves toward the tube 510 until the tube 510 is squeezed between the contact
portion 506 and the opposing element 514, thereby preventing any fluid from
flowing through the squeezed portion of the tube 510.

[0163] FIG. 32 depicts the fluid flow stop element 502 as part of a sprayer
system, according to one embodiment of the present invention.

[0164] An alternative embodiment of the fluid flow stop element is depicted in
FIGS. 33A, 33B, 34A, and 34B. The stop element is a trigger and valve
mechanism 600 having a trigger 602 connected to a valve 604. The trigger 602 is
operably coupled to a valve stem element 606. The valve stem element 606 has
an opening 608 along its length. Further, the valve stem element is moveable in
the valve 604 between an flow position and a stop position. In the flow position,
as shown in FIGS. 33A and 33B, the opening 608 of the valve stem element 606
is positioned in fluid communication with a tube 610 such that fluid can pass
through the tube 610 and valve stem element opening 608. In the stop position, as
shown in FIGS. 34A and 34B, the opening 608 is position such that it is not in
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communication with the tube 610 and thus the valve stem element 606 prevents
flow of fluid through the tube 610.

[0165] In one embodiment, the tube 610 is a tube positioned between a reservoir
(not shdwn) and a pump (not shown). Alternatively, the tube can be any portion
or element of the sprayer system that allows for or provides for fluid to flow
through it.

[0166] In use, when the trigger 602 is depressed, the opening 608 is moved into
fluid communication with the tube 610 such that spray fluid is moveable through
the tube 610 and thus can result in a spraying action. When pressure on the
trigger is released, the valve stem element 606 is moved such that flow through
the tube 610 is stopped, thereby stopping fluid flow and, according to one
embodiment, preventing unwanted leakage or drippage from the device.

[0167] The fluid flow stop element, according to an alternative embodiment, is a
separate element and is not part of the trigger. In one embodiment, the fluid flow
stop element is similar to the slide button 25 depicted in FIG. 3. Such a slide
embodiment in the present embodiment would be operably coupled to a tube
constricting structure.

[0168] A tube constricting structure 700 according to one embodiment is depicted
in FIG. 35. The structure includes two contact elements 702, 704. One or both of
the contact elements 702, 704 are moveable at a pivot element 706 into a position
such that a fluid flow tube 708 is squeezed between the contact elements 702,
704, thereby stopping fluid flow in the tube 708. In such an embodiment, the
fluid flow stop element described above is operably coupled to one or both of the
contact elements 702, 704.

[0169] In one embodiment, the slide button 25 directly engages with a fluid shut
off valve 902. As illustrated by the embodiment of the present invention shown
in FIG. 38, a lock button 904 provides two distinct functions. One function is to
lock the electrical system by blocking movement of the trigger 10 thereby

preventing completion of the electrical circuit, similar to the slide button 25
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described previously. The second function is to shut off fluid flow using a shut
off valve 902 that is directly controlled by the lock button 904. When the lock
button 904 is pushed into the lock position, the trigger 10 is prevented from being
depressed and the shut off valve 902 is closed. In the closed position, the shut off
valve 902 prevents fluid from leaking from the sprayer 2. When the lock button
902 is in the ‘on’ position, the trigger 10 may be depressed and the shut off valve
902 is open. When the shut off valve 902 is in the open position, fluid is allowed
to flow to the pump 34.

[0170] Alternatively, the stop element is any known device, including any
actuable device, for stopping fluid flow.

[0171] In one embodiment, the present invention includes a trap valve 906 to trap
fluid in the pump 34. The trap valve 906 may be one of several types of valves
known to those in the art, such as a “duck bill” material memory slotted valve as
shown in FIGS. 39 and 40. The trap valve 906 traps fluid in the pump 34 by
allowing fluid to pass through the trap valve 906 when the pump 34 is running
and close when the pump 34 stops. The pressure applied above the trap valve 906
while the pump 34 is running opens or cracks the trap valve 906 allowing the
fluid to pass through and on to the pump 34. When the pump 34 stops, and thus
the pressure is stopped, the trap valve 906 closes. The ﬂuid above the trap valve
906 cannot escape back through the trap valve 906. Thus, fluid is trapped in the
pump 34 and will remain in the pump 34 until the pump 34 is reengaged. The
trap valve 906 may be located at any point along the fluid pathway in between the
intake opening 86 and the pump 34.

[0172] A trap valve 906 is advantageous in the present invention for at least two
reasons. First, the trap valve 906 helps keep the pump 34 lubricated. By
preventing the pump 34 from drying out, a sticking problem that can occur when
certain types of fluids are allowed to dry in the pump 34 is eliminated. Constant
lubrication provides a longer life span of the pump 34. Second, improved prime

force when the pump 34 is reengaged is achieved. By having fluid in the pump
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34, the pump 34 has stronger draw, and the prime force is more efficient than it
would be if the pump 34 was initially started while occupied by air.

[0173] In one embodiment, the present invention can comprise a caddy (which
also may be called a carrier, cart, barrow or the like) designed to be integrated
with aﬁd/or used with the power sprayer of the present invention. Figures 27-30
disclose and depict exemplary caddies for use in and around the home, garden,
shop or garage. As shown in Figures 27-29, the caddy 400 comprises a body, a
tank 404, and a telescoping handle 406 attached to the body and provided with a
comfort grip. The tank, which can be attached and detached from the body, or
which can be formed integrally with the body, includes a transparent portion 405
for monitoring contents level. The handle or the body may carry a holster 410 for
carrying a spray head 3. The caddy includes a pair of wheels 412 which may be
of the snap fit non-lube bearing-type wheels connected by a steel axle 414. A
hose 416 is operably coupled to the tank at one end and to the spray head 3 at the
other end. The spray head 3 depicted in Figure 28 can incorporate any pump
and/or any of the features described above with respect to the present invention
and, in some embodiments, can comprise a high output gear turbine pump. In
one embodiment, this type of pump comprises an high speed motor and a high
output fluid gear pump which can create a continuous stream of fluid up to 14 ft.,
or in a 25 ft. radius. The components of the caddy may be formed of appropriate
materials, for example, various suitable plastics may be used such as for the
molded portions, such include plastics commonly known as “PP>», “PV(C”,
“PVDF”, or “PBT” resins suitable soft tubing may be made out of FCR, nitrile-
PVC blend or other PVC-based materials. Suitable silicon or other type O-rings
may be provided for seals. Generally, any material with properties useful for use
with certain material to be dispensed, liquid or fluid, may be integrated as
components or the present invention.

[0174] In one embodiment, the caddy incorporates a power sprayer. The sprayer

may be operated or powered by a suitable pump, including gear, piston or
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peristaltic pumps. Any suitable motor and/or gear or power transfer arrangement
may be used to drive the selected type of pump. In some embodiments, the pump,
pump drive, conduit and nozzle features may be tuned together for optimum
performance. As described above, the nozzle itself may be a single dispense
mode nozzle, an adjustable spray nozzle, a foaming nozzle, or an infinitely
adjustable nozzle.

[0175] Figure 30 depicts an embodiment of the caddy, incorporating the power
sprayer of the present invention. This embodiment comprises a body 402 with a
tray-like container accommodating feature, one or more spray heads 3, and
suitable hoses or conduits (which may be part of the sprayer head(s) 3). The body
may be molded or otherwise suitably formed. Two pistol-type power sprayers 3
may be provided, as well as two separate containers or two separate areas within
the body for accommodating containers, as well as other items such as wash mitts,
chamois, etc. In this way, one of the sprayers 3 may be used for spraying a
window cleaner or vinyl protectant, and the other sprayer may be used to spray
waxes, tire dressing, bug cleaners, soap, etc. Each power sprayer may be
provided with an independent power source as described above (e.g., a battery or
batteries as shown in Figure 20) and are coupled to the container of material to be
dispensed by a suitable conduit or tube.

[0176] In a further embodiment, the sprayer of the present invention may further
include a valve with an actuator assist. In one embodiment, as illustrated in FIG.
41, a valve 1010, or similar device for controlling, starting, and stopping a flow
may be or comprise an umbrella-type valve or butterfly-type valve. In some
embodiments, the valve 1010 may be a unidirectional, or one-way valve, thereby
allowing fluid or air flow in a single direction. In further embodiments, the valve
1010 may be adapted to be coupled, operably coupled, or otherwise connected to
a system having an air or fluid reservoir. The valve 1010 may comprise an
umbrella membrane or disc 1012, a spring or spring-like structure 1014, an intake

end 1016, and an exhaust end 1018. The umbrella disc 1012 may be generally
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thin, flat and circular in shape. However, it is recognized that other suitable
shapes and thicknesses may be used, such as but not limited to, elliptical. The
material from which the umbrella disc 1012 may be manufactured can vary
depending on the use of the valve 1010, dispensing device or system in which the
valve 1010 is used, and/or fluid that is provided in a reservoir of the dispensing
device or system. The umbrella disc 1012 may be manufactured from any
suitable material, including but not limited to, rubber, plastic or other suitable
polymer, etc. The umbrella disc 1012 may have a normally closed position,
wherein the umbrella disc 1012 substantially forms a seal against disc seat 1020,
thereby preventing air to flow from the intake end 1016 to the exhaust end 1018.
[0177] The spring 1014 may provide a bias to the umbrella disc 1012 towards a
closed position. The valve 1010 may further include a support structure 1022
between the spring 1014 and the umbrella disc 1012. The support structure 1022
may prevent direct contact between the spring 1014 and the umbrella disc 1012,
thereby preventing damage to the umbrella disc 1012 that may be caused by direct
contact with the spring 1014.

[0178] In some embodiments, the valve 1010 may be used as an air return valve.
The intake end 1016 may comprise one or more slots or openings 1024 for
allowing air to enter the valve 1010. The exhaust end 1018 may be directly or
operably coupled to a reservoir or other source of vacuum pressure.

[0179] When.'the vacuum pressure at the exhaust end 1018, or pressure in the
reservoir, drops ibelow the ambient pressure by, for example, actuation of the
dispensing device or system and removal of air or fluid from the reservoir, the
vacuum created at the exhaust end 1018 may cause the valve 1010 to open. That
is, a vacuum created at the exhaust end 1018 may cause the umbrella disc 1012 to
overcome the bias of the spring 1014 and support structure 1022 and become
unseated from the disc seat 1020. Thus, the umbrella disc 1012 may open,
allowing air flow from the intake end 1016 to the exhaust end 1018, and, in some

embodiments, into a reservoir. In one embodiment, the umbrella disc 1012 and
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valve 1010 may be configured such that minimal vacuum pressure at the exhaust
end 1018 can open the umbrella disc 1012 or unseat the umbrella disc 1012 from
the disc seat 1020. However, the umbrella disc 1012 may also be configured to
be strong enough so that, in the closed or seated position, leaks of fluid from the
reservoir are not allowed through the valve 1010. Once the vacuum pressure at
the exhaust end 1018, or pressure in the reservoir, reaches substantially ambient
pressure, the bias of the spring 1014 and support structure 1022 may overcome
the vacuum created at the exhaust end 1018 and the umbrella disc 1012 may
become reseated on the disc seat 1020, thereby preventing air flow from the
intake end 1016 to the exhaust end 1018.

[0180] In some cases, fluid in the reservoir may include air fresheners,
insecticides, Soap scum remover, tile grout cleaner, window cleaner, all purpose
cleaner, etc. Therefore, in some cases, the fluid méy comprise an aggressive
formula that may leave a sticky residue on the umbrella disc 1012, thereby
causing valve failure or inconsistency in valve operation, etc. and preventing
correct air flow into the reservoir. For examplé, the sticky residue may cause the
umbrella disc 1012 to stick in an open position and allow leaks and/or stick in a
closed position such that fluid or air is prevented from passing through. The
sticky residue may be caused, for example, by direct contact between the umbrella
disc 1012 and fluid from the reservoir that has seeped up into the valve 1010 or by
contact with vapors from the fluid in the reservoir.

[0181] Therefore, in one embodiment, the valve 1010 ‘may further include a
mechanical actuator, such as a mechanical tab, rod, or lever, etc., that may open or
initiate the opening of the valve 1010. Once the opening of the valve 1010 has
been initiated using the mechanical actuator, the vacuum created by the reservoir
may maintain the valve 1010 in an open position, or continue opening the valve
1010, such that air may flow from the intake end 1016 to the exhaust end 1018.
The mechanical actuator, in one embodiment, may be a push rod 1026 generally

near the intake end 1016. The push rod 1026 may have a normal position with
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one end protruding from the intake end 1016 of the valve 1010. In one
embodiment, the push rod 1026 may be activated by a trigger of the dispensing
device or system. Upon actuation of the trigger, the trigger may abut the
protruding end of the push rod 1026 and cause the opposite end of the push rod to
contact the umbrella disc .1012. Contact between the push rod 1026 and the
umbrella disc 1012 may unseat, or initiate the unseating of, the umbrella disc
1012 from the disc seat 1020. As the trigger may also actuate flow of air or fluid
from a reservoir, the resulting vacuum created in the reservoir may cause the
umbrella disc 1012 to remain unseated or continue to become unseated from the
disc seat 1020, thereby opening the valve 1010. In other embodiments, the
vacuum at the exhaust end 1018 may be created independently from the
mechanism used to actuate the push rod 1026. In alternative embodiments, the
push rod 1026 may be activated by a component other than a trigger, such as but
not limited to, a switch, a gear box assembly, etc. In further embodiments, the
push rod 1026 may be activated by any suitable mechanism in the dispensing
device or system, such as any cam or lever assembly from a pump, gear box,
motor assembly, etc. of the dispensing device or system.

[0182] In one embodiment, the mechanical actuator does not open the valve 1010
enough to sufficiently allow air or fluid to flow from the intake end 1016 to the
exhaust end 1018. Rather, the mechanical actuator initiates the opening while the
vacuum created in the reservoir may provide the force to sufficiently open the
umbrella disc 1012. Once the pressure in the reservoir reaches substantially
ambient pressure, the bias of the spring 1014 and support structure 1022 may
overcome the vacuum created by the reservoir and the umbrella disc 1012 may
become reseated on the disc seat 1020, thereby preventing flow from the intake
end 1016 to the exhaust end 1018. In alternative embodiments, the mechanical
actuator opens the valve 1010 enough to sufficiently allow air or fluid to flow
from the intake end 1016 to the exhaust end 1018, and the vacuum created in the .

reservoir may provide the force to maintain the valve 1010 in an open position.
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Furthermore, the mechanical actuator may be used to unseat the umbrella disc
1012 to any suitable extent, such that the vacuum created in the reservoir can
maintain the umbrella disc 1012 in an open position or continue to open the
umbrella disc 1012 to a fully opened position. In other embodiments, mechanical
actuators other than a push rod may be used, such as a tab or mechanical slider,
etc.

[0183] As illustrated in FIGS. 42 and 43, in some embodiments, an air return
valve 1030 may be used to allow air to return to a reservoir 1032 of a dispensing
device or system 1028, such as, but not limited to, a sprayer. The air return valve
1030 may be a one-way valve that allows air flow in one direction while
preventing air flow or fluid flow in the opposite direction. For example, the air
return valve 1030 may only allow air flow towards and into the reservoir 1032,
but may not allow air flow out of the reservoir 1032, The air return valve 1030
may be directly or operably coupled to the reservoir 1032. As such, air may flow
through the air return valve 1030 and into the reservoir 1032.

[0184] In one embodiment, the air return valve 1030 may allow air to flow into
the reservoir 1032 when the seal of the air return valve is released or open. The
seal in the air return valve 1030 may be released or opened by the vacuum
pressure created in the reservoir 1032 when fluid is pulled from, and out of, the
reservoir 1032. Thus, in one embodiment, the air return valve 1030 may open and
allow air to flow into the reservoir 1032 during the removal of fluid from the
reservoir 1032 or shortly after removal of fluid from the reservoir 1032.
Particularly, the air return valve 1030 may allow air to flow into the reservoir
1032, upon, during, and/or shortly after actuation of the dispensing device 1028
by, for example, a trigger 1034.

[0185] In further embodiments, as discussed above, the push rod 1026 of the air
return valve 1030 may be activated by the trigger 1034. The trigger 1034, as
illustrated in FIG. 43, may have a tab, lever, contact point, or the like 1036 that
may abut and/or push on push rod 1026 when the trigger 1034 is activated. In
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alternative embodiments, the trigger 1034 need not include tab 1036, but may be
shaped or configured in any other suitable manner such that the trigger 1034
activates push rod 1026. In yet further embodiments, the trigger may include
another tab, lever, contact point, or the like 1038 that, upon activation of the
trigger 1034, may abut and/or contact an isolated battery compartment, further
discussed below, to complete an electrical circuit and activate a dispensing device
1028. In alternative embodiments, the trigger 1034 need not include tab 1038, but
may be shaped or configured in any other suitable manner such that the trigger
1034 completes an electrical circuit to activate the dispensing device 1028. In one
embodiment, the tabs 1036 and 1038 are configured so that upon activation of the
trigger 1034, the tab 1036 and tab 1038 generally simultaneously, and
respectively, activate the push rod 1026 and the dispensing device 1028.

[0186] Again, components of the present invention may be formed from any
suitable material, including plastics, vinyis, resins, metals, alloys, adhesives and
other suitable materials, and suitable forming or manufacturing and assembly
processes may be used.

[0187] Although the present invention has been described with reference to
preferred embodiments, persons skilled in the art will recognize that changes may
be made in form and detail without departing from the spirit and scope of the
invention. For example, although described in some embodiments with respect to
a power sprayer, the air valve of the present disclosure is not limited to use with
power sprayers and may be used in a variety of applications including, but not
limited to, refining or chemical processing industries, coating systems or
mechanisms, handheld sprayers, water guns or other toys, paint sprayers, or any
other environment where relief of a vacuum pressure is desired, including the
return of air into a container having a fluid, where dispensing the fluid creates a
vacuum. Although illustrated as having a generally horizontal position, the air

return valve may be oriented generally vertically, diagonally, or at any other
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suitable angle without departing from the spirit and scope of the present

disclosure.
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CLAIMS
We claim:

1. A dispenser adapted to be coupled to a container to dispense a

substance in the container, the dispenser comprising:

a dispensing head including a peristaltic pump, a motor and gear
assembly adapted to power the peristaltic pump, a trigger
adapted to actuate the motor, a conduit having a first end in
fluid communication with a nozzle orifice and a second end in

fluid communication with the container; and
an energy source electrically connected to the motor;

wherein the energy source is isolated from the peristaltic pump,

motor, trigger, and nozzle orifice.

2. The dispenser according to claim 1 further comprising a lock,
wherein the lock has a first and second position, the first position allowing the
trigger to be actuated and the second position preventing the trigger from being

actuated.

3. The dispenser according to claim 1 further comprising a valve in
the conduit, wherein the valve allows fluid to flow in only one direction, the one

direction being towards the peristaltic pump.

4. ' The dispenser according to claim 4, wherein the valve is a duck

bill material memory slotted valve.

5. ' The dispenser according to claim 1, wherein the energy source
includes a first rigid electrical contact, wherein the first electrical contact comes
in contact with a second rigid electrical contact when the trigger is actuated,

thereby completing the electrical circuit and activating the motor.
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6. The dispenser according to claim 1, wherein the pathway of the

conduit incorporates the peristaltic pump.

7. The dispenser according to claim 1, further comprising an air

return valve for returning air to the container.

8. The dispenser according to claim 7, wherein the air return valve

comprises:

a first and a second side;

a membrane for controlling a flow through the valve between the
first and second sides, the membrane having open and closed

positions;

an element urging the membrane to a closed position, wherein a
vacuum pressure at one of the first or second sides overcomes
the urging of the element, thereby moving the membrane to

the open position; and

an actuator for one of easing or initiating the movement of the

membrane,

9. The dispenser according to claim 8,, wherein the air return valve is

a one-way valve, allowing flow from one side to the other.

10. The dispenser according to claim 9, wherein the membrane is an

umbrella-like valve membrane.

11. The dispenser according to claim 9, wherein the vacuum pressure

is operably coupled to the second side.

12. A dispenser adapted to be coupled to a container to dispense a

substance in the container, the dispenser comprising:
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a dispensing head including a peristaltic pump, a motor and gear
assembly adapted to power the peristaltic pump, a trigger
adapted to actuate the motor, a conduit having a first end in
fluid communication with a nozzle orifice and a second end in

fluid communication with the container; and

a valve assembly in the dispensing head and operably connected to
the container, the valve assembly allowing air flow into the
container, wherein a valve membrane in the valve assembly is

opened by the creation of a vacuum in the container.

13. The dispenser according to claim 12, wherein the valve membrane

is an umbrella-like valve membrane.

14. The dispenser according to claim 12, wherein the valve assembly
further comprises a spring member to provide a closed bias to the valve
membrane that the vacuum in the container overcomes in order to open the valve

membrane.

15. The dispenser according to claim 12, wherein the valve assembly
further comprises mechanical means for initiating the opening of the valve

membrane.

16. The dispenser according to claim 15, wherein the mechanical
means for initiating the opening of the valve membrane is actuated by actuation of

the trigger.

17. The dispenser according to claim 12, wherein the valve assembly
further comprises a mechanical rod that initiates the opening of the valve

membrane by.contacting the valve membrane.

18. The dispenser according to claim 17, wherein the mechanical rod

is actuated by actuation of the trigger.
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19. The dispenser according to claim 18, wherein the vacuum in the

container is created by pumping fluid from the container.

20. The dispenser according to claim 12, further comprising an energy
source electrically connected to the motor, wherein the energy source is isolated

from the peristaltic pump, motor, trigger, and nozzle orifice.
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