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TITLE
SELF-CONTAINED MULTI-SPRAYER

CROSS REFERENCE TO RELATED APPLICATIONS

5 [0001] Not applicable

REFERENCE REGARDING FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT
[0002] Not applicable |
10
SEQUENTIAL LISTIi\IG
[0003] Not applicable
BACKGROUND OF THE INVENTION
15 1. Field of the In;/ention

[0004] The present invention relates to a self-contained pressure sprayer, and more

particularly to a rolling sprayer assembly that includes a wheel driven pumping mechanism

and a fluid-driven motor for pumping a chemical concentrate and a diluting fluid.

2. Description of the Background of the Invention

20  [0005] Pressure sprayers with wheel-driven pumping mechanisms have been used to

spray mixtures of fluids. In one type of wheel-driven sprayer, an axle that extends between

two wheels includes a cam disposed thereon. Rotational movement of the axle imparts

similar rotational movement to the cam. The rotational motion of the cam is utilized to

operate a pressure pump attached thereto. The pressure pump pumps pressurized liquid from

25  astorage tank into an accumulator tank. A relief valve is provided on the accumulator tank to

relieve excessive buildup of pressure within the accumulator tank. The liquid is sprayed from

the accumulator tank through the use of a spray wand.
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[0006] In a different wheel driven sprayer, the sprayer includes two wheels connected by
an axle. Rotational movement of the axle is translated into motion for actuating several
pumps. The several pumps receive fluid from a tank and pump the pressurized fluid into a
pressure tank. A discharge pipe is connected to the pressure tank by way of a two-way valve
that allows the discharge of pressurized fluid from the sprayer through a nozzle pipe line or

an agitating nozzle.

[0007] Pressurized sprayers with self-cleaning systems have also been used. In one
example, a sprayer includes a chemical concentrate tank used to store a mixture of a first
pressurized chemical concentrate. During a cleaning cycle a line not used in a spraying
operation of the first chemical concentrate is used to inject pressurized water into the
chemical concentrate tank. Thus, the chemical concentrate tank is purged of any residual
amount of the first chemical concentrate so that the chemical concentrate tank can be used for

a second, different chemical concentrate.

SUMMARY OF THE INVENTION

[0008] According to one embodiment of the present invention a pressure sprayer

comprises an accumulator vessel adapted to hold a pressurized fluid therein and a connector

. adapted to connect with a container holding a chemical concentrate. A motor is in fluid

communication with the accumulator vessel and the container when so connected. The motor
is adapted to be driven by the pressurized fluid and to pump the pressurized fluid and the
chemical concentrate. A chamber is adapted to receive the chemical concentrate and the
pressurized fluid from the motor to form a chemical solution. A nozzle is in fluid

communication with the chamber.

[0009] According to another embodiment of the present invention, a pressure sprayer
comprises a housing having a first piston, a second piston, and a mixture controller disposed
therein. The first piston is adapted to be driven by a first fluid under pressure. The second
piston is adapted to pump a quantity of a second fluid. A mixture controller is also provided
that operatively couples the first and second pistons to control the quantity of the second fluid

pumped by the second piston.
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[0010] In a different embodiment of the present invention, a pressure sprayer comprises a
housing supported by at least one wheel. Further, a tank is provided for holding a fluid and
an accumulator vessel for holding a pressurized fluid. A pump is provided for pressurizing
and advancing the fluid from the tank to the accumulator vessel in response to movement of
the at least one wheel. A container is configured to hold a chemical concentrate. A fluid
motor is in fluid communication with the accumulator vessel and the container. The fluid
motor is adapted to be driven by the pressurized fluid from the accumulator vessel and to
pump the chemical concentrate from the container to a static mixer. The static mixer is
adapted to mix the chemical concentrate with the pressurized fluid to form a chemical

solution. A nozzle is also provided that is adapted to spray the chemical solution.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a front isometric view of a sprayer device;
[0012] FIG. 2 is a rear isometric view of the sprayer device of FIG. 1;
[0013] FIG 2A is another rear isometric view of the sprayer device similar to FIG. 2;
[0014] FIG. 3 is an isometric view of a container depicted in FIG. 1;

[0015] FIG. 4 is an enlarged, partial sectional view taken along the lines 4-4 of FIG. 1
showing an interior of the housing and omitting portions behind the plane of section for

purposes of clarity;
[0016] FIG. 5 is an enlarged front elevational view of the gear depicted in FIG. 4;
[0017] FIGS. 5A is a side elevational view of the gear of FIG. 5;

[0018] FIG. 6 is a schematic representation of a wheel driven fluid pressurization system

and a motor.
[0019] FIG. 7 is a schematic view of a first embodiment of a mixture controller;
[0O20] FIG. 8 is a schematic view of a second embodiment of a mixture controller;

[0021] FIG. 9 is a schematic view of a mixture controller similar to FIG. 8 with only one

pumping piston shown,;
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[0022] FIG. 10 is a schematic view of a mixture controller similar to FIG. 8 with several

pumping pistons shown;
[0023] FIG. 11 is a schematic view of a third embodiment of a mixture controller;
[0024] FIG. 12 is a schematic view of a fourth embodiment of a mixture controller; and

[0025] FIGS. 13 and 13A are schematic views of a fifth embodiment of a mixture

controller.

DETAILED DESCRIPTION

[0026] Mobile spraying assemblies such as the one described herein are utilized to hold
and discharge fluids under pressure. Typically, the fluid discharged will be a mixture or
solution having desirable characteristics for commercial or private applications. For
example, a person could use a mobile spraying assembly to dispense a fertilizer or cleaning
solution, or an herbicide, fungicide, insecticide, or other pesticide or surface treatment
product onto the ground, a plant, or other surface. Indeed, any type of fluid with or without
particles suspended therein may be dispensed ﬁom a mobile spraying assembly described

herein.

[0027] FIGS. 1, 2, and 2A depict one embodiment of a mobile spraying assembly
indicated as a spraying device 20. The spraying device 20 generally includes a body 22. The
body 22 comprises a fluid tank 24 mounted on a top end 26 of a housing 28. The
mechanisms for operating the spraying device 20, which will be described in detail
hereinafter, are disposed within a hollow inner portion of the housing 28. The fluid tank 24 is
generally curvilinear in shape with truncated flat top and bottom ends 30, 32, respectively.
The fluid tank 24 is characterized by a bulbous portion adjacent the bottom end 32 that tapers
inwardly toward the top end 30. The fluid tank 24 includes a curved front wall 34 and a
curved rear wall 36 that taper into adjacent portions of side walls 38a, 38b. The fluid tank 24
may be removably mounted to the housing 28 or permanently mounted thereto. In the
present embodiment, the entire area of the fluid tank 24 is transparent to provide a fluid level
indicating system to a user. In other embodiments, opaque or partially transparent or

translucent walls or areas may be provided.



10

15

20

25

30

WO 2007/133639 PCT/US2007/011312

-5-

[0028] A cover plate 40 is secured to the top end 30 of the fluid tank 24. In the present
embodiment, the cover plate 40 is removably secured to the fluid tank 24 by corresponding
screw threads adjacent the top end 30 of the fluid tank 24 and an interior of the cover plate
40. An elongate structure 42 extends upwardly, for example, away from the fluid tank 24,
from the cover plate 40. A lower portion 44 of the elongate structure 42 includes a switch 46.
The switch 46 is toggled by a user to vary the rate at which a chemical concentrate, or other
fluid, is dispensed from the spraying device 20 during an in use condition. A medial portion
48 of the elongate structure includes a container housing 50 that is integrally attached to, and
protrudes from, the elongate structure 42. On an opposing side of the medial portion 48, a
member 52 protrudes from the elongate structure 42. The member 52 includes a recess 54 for
receipt of a spraying wand 56 or other spraying means. Two hooks 58a, 58b, are disposed on
the elongate structure 42 adjacent a distal portion 60 thereof. Further, a handle 62 is disposed
on the distal portion 60 of the elongate structure 42 that is adapted to be gripped by a user’s
hand. In one embodiment, the elongate structure 42 is adjustable so that varying heights may:
be imparted to the handle 52 based upon the height of the user.

[0029] The container housing 50 is generally cylindrical in shape and includes a sidewall
64 and a top end 66 adjacent the distal portion 60 of the elongate structure 42. The container
housing 50 includes an axial length that extends in a similar direction as an axial length of the
elongate structure 42. The container housing 50 is adapted to receive a container 68 such as
the one shown in FIG. 3. The container 68 includes a cylindrical body section 70 with a
bottom end 72 and a top end 74. The top end 74 includes a valve mechanism 76 that is
capable of opening and closing to dispense fluid from the container 68. The container 68 is
inserted into the container housing 50 by, for example, sliding the top end 74 of the container
68 through a recess 78 in the top end 66 of the contaifler housing 50. Upon disposing the
container 68 into the container housing 50, a tip 80 of the valve mechanism 76 is inserted into
a receiving socket (not shown) within an interior of the container housing 50. In the present
embodiment, interior su_rfaées of the sidewall 64 are sized to cooperatively interact with the
body 70 of the container 68 to guide same into the container housing 50 and the tip 80 of the
valve mechanism 76 into the receiving socket. In one embodiment, a rib (not shown) is

disposed on the body 70 of the container 68 to engage with a detent (not shown) on the

interior of the sidewall 64 to assist in releasably retaining the container 68 within the
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container housing 50. The sidewall 64 is also provided with an aperture 82 to provide the user
an indication of the level of fluid remaining within the container 68. Upon insertion of the tip
80 into the receiving socket, the valve mechanism 76 is opened to allow fluid from within the
container 68 to be drawn into the sprayer device 20. An O-ring seal 84 surrounding the tip 80
prevents fluid from within the container 68 from leaking. A relief valve 86 is disposed in an
interior of the container 68 adjacent the bottom end 72 thereof to relieve the negative pressure
that would otherwise occur as the fluid in the container 68 is drawn into the sprayer device
20. A protective cap 88 is disposed over the bottom end 72 in a non-air tight manner for
aesthetic purposes and for protecting the relief valve 86 from becoming clogged with debris
or the like. Couplings and valves suitable for use in this arrangement are available from the

Colder Products Company of St. Paul, Minnesota.

[0030] With reference again to FIG. 1, the spraying wand 56 is connected to a hand-held
trigger device 90 at a first end thereof 92. The trigger device 90 is manipulated by a user to
commence or stop a spraying operation of the spraying device 20 in a manner known to those
skilled in the art. The trigger device 90 is also connected to a hose 94 at a second end 96
thereof. The hose 94 is preferably flexible and extends to and through an orifice 98 in the
lower portion 44 of the elongate structure 42. The spraying wand 56 may be wrapped around
one or more of the hooks 58a, 58b during a non-use condition as depicted in FIG. 1.
Alternatively, the spraying wand 56 may be inserted into the recess 54 of the member 52 on
the elongate structure 42. FIG. 2 depicts the spraying wand 56 being inserted into the recess
54 and FIG. 2A depicts the spraying wand 56 resting completely within the recess 54.

[0031] With respect to FIGS. 1 2, and 2A, wheels 100a, 100b are rotatably mounted
adjacent side walls of the housing 28. FIG. 4 depicts a partial view of the spraying device 20
of FIGS. 1, 2, and 2A and an axle 102 that the wheels 100a, 100b are mounted to. FIG. 4
also shows that the axle 102 extends through a hole 104 in the housing 28. When the
spraying device 20 is in an operational state, the wheels 100a, 100b are rigidly mounted to the
axle 102 on an exterior side of the housing 28. The wheels 100a, 100b facilitate movement
of the spraying device 20 over a surface. Further, movement of the spraying device 20 via
the wheels 100a, 100b causes a pump gear 106 (such as the one depicted in FIGS. 4, 5 and
SA) that is fixedly attached to the axle 102 to rotate therewith.
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[0032] The pump gear 106 is fixedly attached to a portion of the axle 102 within the
interior of the housing 28. FIG. 4 depicts one example of the pump gear 106 positioned on
the axle 102. The pump gear 106 is generally hexagonal in shape and includes two opposing
outer sides 108a, 108b. A hole 110 extends through a center of the pump gear 106 between
the outer sides 108a, 108b. The axle 102 is fixedly attached to portions of the pump gear 106
that define the hole 110. The pump gear 106 further includes a sidewall 112 that extends
between the opposing outer sides 108a, 108b. A recess 114 extends circumferentially about
the pump gear 106 within the sidewall 112. The recess 114 is defined by opposing inner
sides 116a, 116b and a bottom side 118. Each of the inner sides 116a, 116b includes a
hexagonal groove 120a, 120b, respectively, that extends circumferentially about the pump

gear 106 in a similar manner as the sidewall 112.

[0033] The pump gear 106 is adapted to functionally interrelate with a pump 122
disposed within the housing 28, that is, the pump gear 106 drives the pump 122 to pressurize
a fluid, such as water or a solution containing a surfactant or other material intended to
improve the performance of the chemical concentrate to be dispensed by the sprayer. The
pump 122 may be any type of positive displacement pump. However, it is envisioned that
any other pump known to those skilled in the art may also be used with the present
embodiments. The pump 122 includes an arm 124 with opposing fingers 126a, 126b on a
distal end 128 thereof. The fingers 126a, 126b are sized to fit within the hexagonal grooves
120a, 120b, respectively. During operation of the spraying device 20 a user pushes the
device 20 over a surface by imparting rotational motion to the wheels 100a, 100b. The
rotational movement of the wheels 100a, 100b is translated into rotational movement of the
axle 102 and the pump gear 106. When the pump gear 106 is rotated the fingers 126a, 126b
are forced to follow the path defined by the hexagonal grooves 120a, 120b. However, unlike
the axle 102 that is not displaced about an X axis 130, a Y axis 132, or a Z axis 134 with
respect to a center of the pump gear 106 during rotation thereof, the hexagonal grooves 120a,
120b are displaced about the Z axis 134 during rotation of the pump gear 106. Therefore, as
the pump gear 106 is rotated about the axle 102, the rotational movement of the pump gear
106 is translated into linear motion of the fingers 126a, 126b within the hexagonal grooves
120a, 120b. The hexagonal grooves 120a, 120b cause the fingers 126a, 126b to be

alternatively raised and lowered about the Z axis 134. The linear motion of the fingers 126a,
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126b is similarly translated through the arm 124 and to the pump 122. The alternating
motion of the arm 124 about the Z axis 134 imparts alternating pressure differentials between

two chambers (not shown) of the pump 122.

[0034] In a different embodiment, the pump gear 106 is provided with a differing shape
but still includes the hexagonal grooves 120a, 120b. In yet another embodiment, the grooves
120a, 120b are imparted with another geometric shape such as an octagon or a triangle that
similarly will allow for the rotational movement of the pump gear 106 to be translated into
linear motion of the arm 124. In still another embodiment, a cam may be disposed on the
axle 102 in contact with an appendage that depends from the pump 122 to translate rotational
movement of the pump gear 106 into linear motion. Further, the pump gear 106 may be
positioned anywhere along the axle 102 insofar as the functional relationship between the
pump gear 106 and the pump 122 is maintained.

[0035] Referring to FIG. 6, a fluid line 136 extends from the pump 122 to an outlet 138
of the fluid tank 24. The outlet 138 comprises an orifice disposed in the bottom end 32 of the
fluid tank 24. The pressure differentials within the pump 122 that are a result of the
movement of the spray device 20 force non-pressurized fluid from within the fluid tank 24
into the pump 122. Fluid from the pump 122 is discharged in a pressurized state through a
second fluid line 140. The second fluid line 140 extends to an accumulator vessel 142, which
acts as a repository for pressurized fluid. Continued motion of the spraying device 20 and the
attendant rotational motion of the pump gear 106 will continue to force non-pressurized fluid
from the fluid tank 24 through the pump 122 and into the accumulator vessel 142 in a
pressurized state. In this manner, a user may easily pressurize a fluid and store same for
future use. A relief valve 144 is also provided between the pump 122 and the accumulator
vessel 142 to prevent over pressurization of same. Excess pressurized fluid is shunted
through the relief valve 144 and back to the fluid line 136. The pressurized fluid in the
accumulator vessel 142 is prevented from flowing back toward the pump 122 by way of an

accumulator check valve_ 146.

[0036] In other embodiments, the accumulator vessel 142 may be pressurized in ways
other than a wheel driven pump such as the pump 122 shown herein. For example, the
accumulator vessel 142 may be adapted to be pressurized by a pressurized air and/or water

system such as a garden hose pressurized from a municipal water supply. Illustratively, a
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user attaches the garden hose (not shown) to an adaptor 147 that comprises a connector and a
one way check valve to fill the accumulator vessel 142 with the pressurized water to
pressurize the accumulator vessel 142. In another embodiment, an amount of water is added
to an opening in the accumulator vessel and is then sealed by, for example, securely closing a
cap or lid disposed on the accumulator vessel to provide an air-tight seal. In this
embodiment, the accumulator vessel 142 is then pressurized through the adaptor 147 by a
pressurized air or gas source such as from, for example, a remote air compressor, an air pump
such as a foot or hand pump, or a compressed CO, cylinder connected with the accumulator

vessel. A pressure gauge or other pressnire indicator (not shown) may be provided in any of

' the embodiments described herein to indicate that sufficient pressure is present in the

accumnulator vessel 142 to drive the various components of the spraying device 20.

[0037] The pressurized fluid in the accumulator vessel 142 is flowable through a third
fluid line 148 (FIG. 6). The third fluid line 148 extends between the accumulator vessel 142
and an inlet 150 of a valve 152. An accumulator filter 154 is provided between the
accumulator vessel 142 and the valve 152 to filter incidental debris, rust or lime particles, or

other particles that could interfere with operation of the sprayer.

[0038] The valve 152 is preferably a four-way valve similar to the one depicted in FIG. 6.
The valve 152 is in fluid communication with a motor 156, which comprises two
operationally connected pistons. A first piston is generally referred to as a power piston 158
and is disposed within a power cylinder 160. A second piston is generally referred to as a
pumping piston 162 and is disposed within a pumping cylinder 164. A mixture controller
166, which will be described in detail hereinafter, operationally connects both the power
piston 158 and the pumping piston 162.

[0039] Referring again to FIG. 6, the operation of the valve 152 and the motor 156 will
be described in more particularity. When the spraying device 20 is in an operational spraying
mode, the valve 152 is opened to provide the pressurized fluid to the power piston 158 and
the power cylinder 160. The valve 152 is adapted to initiate one of two operational
sequences dependent on the initial position of the power piston 158 within the power cylinder
160. In a first configuration, the power piston 158 is disposed adjacent a first end 168 of the
power cylinder 160. When the power piston 158 is in the first configuration, a first

operational sequence provides for the release of the pressurized fluid from a first opening 170
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of the valve 152. Release of the pressurized fluid from the first opening 170 causes the
pressurized fluid to enter the power cylinder 160 adjacent the first end 168 thereof. The
pressurized fluid thereafter forces the power piston 158 toward a second end 172 of the
power cylinder 160. Movement of the power piston 158 toward the second end 172 forces
pressurized fluid in the power cylinder 160 adjacent the second end 172 to be ejected through
an outlet 174 of the valve 152. Thereafter, fluid is released through a second opening 176 of
the valve 152. Release of the pressurized fluid from the second opening 176 causes the
pressurized fluid to enter the power cylinder 160 adjacent the second end 172 thercof. The
pressurized fluid thereafter forces the power piston 158 toward the first end 168 of the power
cylinder 160 and ejects fluid adjacent the first end through the outlet 174 of the valve 152.
These steps are repeated by alternating the release of the pressurized fluid between the first
and second openings 170, 176 of the valve 152 dependent on the position of the power piston
158. Similarly, a second configuration is provided for whén the power piston 158 is disposed
adjacent the second end 172 of the power cylinder 160. When the power piston 158 is in the
second configuration, a second operational sequence provides for the release of the
pressurized fluid from the second opening 176 of the valve 152 first and thereafter alternates

between the first and second openings 170, 176 of the valve 152 as indicated above.

[0040] The timing for switching between the release of the pressurized fluid from the first
and second openings 170, 176 coincides with the position of the power piston 158 within the
power cylinder 160. The control of the timing is accomplished by providing a pair of limit
switches 178a, 178b as shown in FIG. 6. Illustratively, when the power piston 158 moves
toward the first end 168 of the power cylinder 160, the limit switch 178a is triggered after the
power piston 158 finishes a complete stroke, for example, the power piston 158 is at the
proscribed limit for movement in a certain direction whether the proscribed limit is dependent
on user defined parameters or physical limitations. Upon triggering the limit switch 178a, the
valve 152 responds by releasing the pressurized fluid through the first opening 170 adjacent
the first end 168 of the power cylinder 160. Thereafter, the power piston 158 moves toward
the second end 172 of the power cylinder 160 and continues such movement until the limit
switch 178b is triggered, wherein the valve 152 stops the release of the pressurized fluid from
he first opening 170 and begins the release of the pressurized fluid from the second opening
176. The release of the pressurized fluid from the first and second openings 170, 176
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continues to alternate based upon the activation of the limit switches 178a, 178b. The valve
152 and the power cylinder 160 arrangement discussed above may be similar to, for example,
the FV-5D four-way stem valve and the SDR-40-0.5” cylinder, respectively, manufactured by
Clippard Instrument Laboratory, Inc.

[0041] As noted above, the power piston 158 is operatively attached to the pumping
piston 162 by the mixture controller 166. In one embodiment, the mixture controller 166
comprises a fixed linkage. FIG. 7 depicts one such fixed linkage in the form of a connecting
member 180. During an operational sequence, as the power piston 158 moves toward the
first end 168 of the power cylinder 160, the pumping piston 162 similarly moves a
predetermined distance toward a corresponding first end 182 of the pumping cylinder 164.
Likewise, as the power piston 158 moves toward the second end 172 of the power cylinder
160 the pumping piston 162 moves toward a second end 184 of the pumping cylinder 164..
As the power piston 158 is reciprocally driven by the pressurized fluid from the accumulator
vessel 142, the connecting member 180 concurrently drives the pumping piston 162. A.
pumping cylinder similar to the one described herein is manufactured by, for example,

Clippard Instrument Laboratory, Inc., under the product name “SDR-05-0.5.”

[0042] Similar to the power piston 158 discussed above, reciprocal motion of the
pumping piston 162 alternatively increases and decreases the volume on opposing sides of
the pumping piston 162 within the pumping cylinder 164. As the pumping piston 162 moves
toward the first end 182, the volume expansion within the pumping cylinder 164 adjacent the
second end 184 thereof draws a predetermined amounf of the fluid from within the container
68 through a first inlet check valve 186 and into a portion of the pumping cylinder 164
adjacent the second end 184. Concurrently, the volume contraction on the opposing side of
the pumping cylinder 164 adjacent the first end 182 causes the expulsion of a predetermined
amount of the fluid through a first outlet check valve 188. Similarly, when the pumping
piston 162 is directed toward the second end 184 of the pumping cylinder 164, fluid from the
container 68 is drawn into the pumping cylinder 164 adjacent the first end 182 through a
second inlet check valve 190. The volume contraction 6n the opposing side causes the fluid
disposed within the pumping cylinder 164 adjacent the second end 184 thereof to be
dispensed through a second outlet check valve 192. Inlet and outlet check valves similar to
the first and second inlet check valves 186, 190 and the first and second outlet check valves
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188, 192 are manufactured and sold under the product names of, for example, MCV-1AB and
MCV-1, respectively, by Clippard Instrument Laboratory, Inc. Thus, by operation of the
motor 156 as described, a consistently measured quantity of chemical concentrate is pumped

in correlation to a consistent quantity of fluid from the accumulator vessel 142.

[0043] Referring now to FIG. 6, it may be seen that the contents of the container 68
dispensed through the pumping piston 162 and the first and second outlet check valves 188,
192 are pumped toward a mixing chamber 194 through a fourth fluid line 196. Similarly, the
pressurized fluid ejected through the outlet 174 of the valve 152 is pumped to the mixing
chamber 194 through a fifth fluid line 198. A check valve 200 is érovided on the fifth fluid
line 198 between the outlet 174 and the mixing chamber 194 to prevent backflow of the
pressurized fluid to the valve 152. In one embodiment, the pressurized fluid dispensed from
the power piston 158 is water and the fluid dispensed from the pumping piston 162 is a
chemical concentrate. The water and chemical concentrate are received and mixed together
within the mixing chamber 194 to form a solution or mixture. The mixing chamber 194 may
be a chamber or passage with baffles or other structures to encourage mixing or, optionally,
may simply be a fluid line that receives and allows to mix therewithin fluid from both the
fourth and fifth fluid lines 196,198. The hose 94 connected to the second end 96 of the
trigger device 90 is also attached to an outlet 202 of the mixing chamber 194. A hose valve
204 and a nozzle 206 are disposed within the trigger device 90 and the spraying wand 56,
respectively. When a user desires to operate the spraying device 29 the hose valve 204 is
opened by actuating the trigger device 90 to dispense fluid therethrough and past the nozzle
206. The nozzle 206 may have varying characteristics known to those skilled in the art to
provide for projected streams of the dispensed fluid or certain other characteristics such as the

atomization of the fluid.

[0044] The present spraying device 20 may also include a cleaning hose 208. One end of
the cleaning hose 208 is connected to the fifth fluid line 198 via a cleaning hose valve 210.
The cleaning hose valve 210 is preferably disposed between the outlet 174 and the check
valve 200. The other end of the cleaning hose 208 is connectable to the receiving socket
within the container housing 50 in a similar manner as the container 68. When the cleaning
hose valve 210 is opened the pressurized water from the accumulator vessel 142 flushes out

any residual chemical concentrate within the spraying device 20.
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[0045] The connecting member 180 of the present embodiment allows a predetermined
and/or adjustable amount of fluid to be drawn from the containér 68 by the pumping piston
162 and mixed with a predetermined amount of pressurized fluid drawn from the accumulator
vessel 142 by the power piston 158. To change the ratio of fluids mixed within the mixing
chamber 194, the width of one or more of the power piston 158 and the pumping piston 162
may be altered to increase or decrease the corresponding amount of fluid drawn from the
accumulator vessel 142 and the container 68. Further, the stroke lengths of the power piston
158 and the pumping piston 162 could be changed or the timing for the limits switches 178a,
178b altered.

[0046] FIG. 8 depicts another embodiment of a connecting member 250 that may be used.
with the spraying device 20. In the present embodiment, the power piston 158 is operatively
coupled to a plurality of pumping pistons 252a, 252b, 252c, 252d, 252e with varying or
similar width dimensions. A user may choose which pumping piston 252a, 252b, 252c, 252d,
252¢ to link with the power piston 158. Alternatively, two or more of the plurality of
pumping pistons 252a, 252b, 252¢, 252d, 252e may be operatively linked with the power
piston 158 at the same time. In this embodiment, the plurality of pumping pistons 252a,
252b, 252c, 252d, 252e¢ could also have identical or differing width and/or volume
dimensions. Further, the exact shape of the connecting member 250 in the present
embodiment and the other embodiments herein is not limiting. | Rather, the connecting
member 250 need only impart to the pumping pistons 252a, 252b, 252c, 252d, 252¢ the
functional characteristics discussed herein. As noted in connection with other embodiments,
the ability to select one or more pumping pistons allows the amount of fluid drawn from the

container 68 by the pumping piston(s) to be variably controlled and/or application specific.

[0047] FIGS. 9 and 10 provide one example of how the plurality of pumping pistons
252a, 252b, 252c, 252d, 252e may be operated to work individually or in conjunction with
one another. Each of the plurality of pumping pistons 252a, 252b, 252¢, 252d, 252¢ includes
a pair of vent valves 254a and 254b, 256a and 256b, 258a and 258b, 260a and 260b, and 262a
and 262b, respectively, on opposing sides thereof, for example, on an upstream side and a
downstream side of the respective pumping piston. Further, each of the pumping pistons
252a, 252b, 252¢, 252d, and 252¢ includes a first pair of inlet and outlet check valves 264a
and 264b, 266a and 266b, 268a and 268b, 270a and 270b, and 272a and 272b, respectively,
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on opposing sides thereof, and a second pair of inlet and outlet check valves similarly
disposed on opposing sides of the pumping pistons 252a, 252b, 252c, 252d, and 252¢ (not
shown for purposes of clarity). To select a particular pumping piston for operation the
corresponding vent valves are placed in an active position. For example, FIG. 9 depicts the
pumping piston 252a with the vent valves 254a and 254b. Placing the vent valve 254a in an
active position allows for the chemical concentrate to pass therethrough and to the first inlet
check valve 264a and a second inlet check valve 274a for the pumping piston 252a. Further,
placing the vent valve 254b in an active position allows the chemical concentrate pumped
from the pumping piston 252a to pass through the first outlet check valve 264b and a second
outlet check valve 274b and through the vent valve 254b. Conversely, placing the vents 254a
and 254b in an inactive position entails adjusting the vents 154a and 154b to be disposed in a

venting position so that only air is pumped through the pumping piston 152a.

[0048] FIG. 11 depicts yet another embodiment of a connecting member that comprises a
pivoting linkage 300 that operatively connects the power piston 158 to the pumping piston
162. The pivoting linkage 300 includes a pivotal attachment point 302 that is connected to a
movable fulcrum 304. The stroke length of the power piston 158 is fixed. Movement of the
attachment point 302 of the movable fulcrum 304 toward the power piston 158 increases the
stroke length of the pumping piston 162. Movement of the attachment point 302 of the
movable fulcrum 304 away from the power piston 158 decreases the stroke length of the
pumping piston 162. Changing the stroke length of the pumping piston 162 allows a user to

variably control the amount of fluid drawn into the pumping piston 162.

[0049] In still another embodiment of a connecting member, which is depicted in FIG. 12
the operative connection between the power piston 158 and the pumping piston 162 is a rack
and pinion gear system that has a gear transmission 350. A first rack gear 352 is attached to
the power piston 158 for engagement with a primary gear 354. The primary gear 354 is
mounted on a gear shaft 356. A first transmission gear 358 is similarly mounted to the gear
shaft 356. The first transmission gear 358 engages a corresponding second transmission gear
360 mounted to a gear shaft 362. The second transmission gear 360 engages a second rack
gear 364 attached to the pumping piston 162. A plurality of gears may be provided in
conjunction with the first transmission gear 358 so that a user may adjust the amount of fluid

drawn by the pumping piston 162.
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[0050] FIGS. 13 and 13A depict another embodiment of a connecting member similar to
the one shown in connection with FIG. 12. However, the power piston 158 of the present
embodiment is operatively connected to the pumping piston 162 by a rack and pinion gear
system that has a cone and belt transmission 400. A first rack gear 402 is attached to tﬁe
power piston 158 for engagement with a primary gear 404. The primary gear 404 and a cone
406 are mounted on a primary gear shaft 408. A belt 410 operatively connects the cone 406
with a spool 412 mounted on a transmission gear shaft 414. A second gear 416 is also
mounted to the transmission gear shaft 414. The second gear 416 engages a second rack gear
418 attached to the pumping piston 162. A user may variably select the position of the belt
412 on the cone 406 to adjust the level of chemical concentrate drawn by the pumping piston
162. '

INDUSTRIAL APPLICABILITY

[0051] The mobile spraying assemblies described herein provides a fluid driven motor for
spraying a predetermined and/or adjustable mixture of two or more fluids, such as water and
a chemical concentrate. The pressure sprayer may be used to mix and spray any combination

of fluids and/or concentrates.

[0052] Numerous modifications to the present disclosure will be apparent to those skilled
in the art in view of the foregoing description. Accordingly, this description is to be
construed as illustrative only and is presented for the purpose of enabling those skilled in the
art to make and use the pressurized sprayer of the disclosure and to teach the best mode of

carrying out same.
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CLAIMS:

1. A pressure sprayer, comprising:

an accumulator vessel adapted to hold a pressurized fluid therein;

a connector adapted to connect with a container holding a chemical concentrate;

a motor in fluild communication with the accumulator vessel and the container when
so connected, wherein the motor is adapted to be driven by the pressurized fluid and to pump
the pressurized fluid and the chemical concentrate;

a chamber adapted to receive and combine the chemical concentrate and the
pressurized fluid from the motor to form a chemical solution; and

a nozzle in fluid communication with the chamber.

2. The pressure sprayer of claim 1, wherein the connector is adapted to releasably

connect with the container.

3. The pressure sprayer of claim 1, wherein the chamber receives the pressurized
fluid through a check valve that allows the pressurized fluid to flow from an outlet of the
motor to the chamber but prevents the chemical solution from flowing from the chamber to

the outlet of the motor.

4. The pressure sprayer of claim 1, wherein the motor is adapted to meter variable

amounts of the chemical concentrate from a connected container.

5. The pressure sprayer of claim 1, further comprising at least one wheel that .
supports the pressure sprayer in rolling relation to a supporting surface, a tank for holding a
fluid, and a pump powered by rotation of the at least one wheel to transfer fluid from the tank

to the accumulator vessel, pressurizing the fluid in the accumulator vessel.



10

15

20

25

WO 2007/133639 PCT/US2007/011312

-17-

6. The pressure sprayer of claim 1, wherein the motor comprises a first piston
operatively connected with a second piston, wherein the first piston is driven by the
pressurized fluid from the accumulator vessel, the first piston drives the second piston, and
the second piston, when so driven, pumps the chemical concentrate from a connected

container.

7. The pressure sprayer of claim 6, further comprising a mixture controller that
operatively couples the first and second pistons, controlling the quantity of the chemical

concentrate pumped by the second piston in response to movement of the first piston.

8. The pressure sprayer of claim 7, wherein the mixture controller can be adjusted to
select the quantity of chemical concentrate to be pumped by the second piston in response to

a given movement of the first piston.

9. The pressure sprayer of claim 8, wherein the mixture controller comprises a lever
having a pivotal attachment point that is movable with respect to the lever to allow the
location of pivotal attachment point to be selected to adjust the relative movement of each

end of the lever with respect to the other end.

10. The pressure sprayer of claim 7, wherein the mixture controller comprises a rack
and pinion system with the first and second pistons each operationally attached to first and

second gear racks, respectively.

11. The pressure sprayer of claim 10, wherein the first and second gear racks are in
operational contact with first and second transmission gears, respectively, arranged
longitudinally on a common shaft and wherein the first and second transmission gears
comprise a drive gear and a driven gear, respectively, wherein the driven gear is selectable

through a gear transmission.
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12. A pressure sprayer, comprising:

a housing having a motor, a mixture controller, an accumulator vessel to hold a first
fluid under pressure, and a container to hold a second fluid disposed therein, the motor
comprising a first piston and a second piston;

wherein the first piston is adapted to be driven by the first fluid under pressure, the
second piston is adapted to pump a quantity of the second fluid, and the mixture controller
operatively couples the first and second pistons for controlling the quantity of the second

fluid pumped by the second piston.

13. The pressure sprayer of claim 12, wherein the first fluid in the accumulator vessel
is pressurized by at least one of a fluid pump, a pressurized water system, or a pressurized air

system.

14. The pressure sprayer of claim 13, wherein the at least one of the fluid pump, the
pressurized water system, or the pressurized air system is disposed on or in the pressure

sprayer.

15. The pressure sprayer of claim 12, wherein the mixture controller comprises a

member operatively coupling the first piston to a plurality of second pistons.

16. The pressure sprayer of claim 15, wherein one of the plurality of second pistons is

at least one of selectable or of a differing size from the other plurality of second pistons.
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17. A pressure sprayer, comprising:

a housing supported by at least one wheel;

a tank for holding a fluid;

an accumulator vessel for holding a pressurized fluid;

a pump for pressurizing and advancing the fluid from the tank to the accumulator
vessel in response to movement of the at least one wheel;

a container configured to hold a chemical concentrate;

a fluid motor in fluid communication with the accumulator vessel and the container,
wherein the fluid motor is adapted to be driven by the pressurized fluid from the accumulator
vessel and to pump the chemical concentrate from the container to a mixer adapted to mix the
chemical concentrate with the pressurized fluid that drives the fluid motor to form a solution;
and

a nozzle adapted to spray the solution.

18. The pressure sprayer of claim 17, wherein the fluid motor comprises a mixture

controller adapted to entrain a variable amount of chemical concentrate.
19. The pressure sprayer of claim 17, wherein the container is replaceable.

20. The pressure sprayer of claim 17, wherein the mixer receives the pressurized fluid
through a check valve that allows the pressurized fluid to flow from an outlet of the fluid
motor to the mixer but prevents the chemical solution from flowing from the mixer to the

outlet of the fluid motor.
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