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A GEAR PUMP AND REPLACEABLE RESERVOIR 

FORA FLUID SPRAYER 

Field of the Invention 

The present invention relates to electrically powered fluid spray systems, 

and particularly· to those spray systems needing non-pulsating sprays. Even more 

particularly, the present invention relates to fluid sprayers using gear pumps and 

5 · replaceable fluid reservoirs. 

Background of the Invention 

Sprayer pumps needing continuous fluid spraying are known to use 

miniature gear pumps to lift fluid from a reservoir and to develop the necessary pressure 

10 to enable a sprayer head to breakup the fluid sufficiently to generate a non-pulsating 

spray. Priming such pumps.may take 10 seconds or more to replace air in a dip tube or 

delivery line with fluid. Expensive precision parts may be needed to lift a fluid more than 

a few inches. A check valve to prevent backflow to the reservoir may be needed to 

prevent losing the prime at the pump. 

15 Fluids having surfactants therein are difficult to contain without leakage. 

Dribble at a sprayer head is especially undesirable. A check valve is often used 

immediately upstream of the sprayer head to minimize fluid volume available for dribble 

at the sprayer head outlet. The check valve typically has a cracking pressure or threshold 

pressure that has to be exceeded before fluid flow to the sprayer head may occur. The 

20 .combination of suction needed for pump priming and fluid lifting, as well as the discharge 

cracking pressure, may be too much for an inexpensive gear pump to overcome. 
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What is needed is a simple gear pump and reservoir combination which 

minimizes the necessary suction for pump priming and fluid lifting so that a cracking 

pressure as high as 3.5 psig is exceeded by the pump. In addition, what is needed is a 

self-priming gear pump that is primed in one or two seconds. Furthennore, what is 

5 needed is a replaceable fluid reservoir that may be corinected to a gear pump simply, yet 

in a leak-resistant manner. 

Summary of the Invention 

In one preferred embodiment of the present invention, a gear pump and 

reservoir for a fluid sprayer comprise a motor driv~n gear pump having a mounting 

10 surface for attachment to a hand held appliance and a means for sealing the gear pump to 

a fluid reservoir. The fluid reservoir is located ~hove the gear pump so that a static head 

of fluid in the reservoir maintains the gear pump in a primed state. 

Also included is a fluid line leading from the gear pump to a sprayer he~. 

The fluid line has a discharge check valve located therein, and the check valve has a 

15 cracking pressure higher than the static head of fluid so that fluid passes to the sprayer 

head only when the gear pump operates to increase pressure in the fluid line above the 

cracking pressure. The gear pump and reservoir further include means for powering and 

operating the motor driven gear pump such that the gear pump provides a continuous· flow 

of fluid to the sprayer head upon demand by a user. 

20 Jn another preferred embodiment of the present invention, a gear pump and 

reservoir for a fluid sprayer comprise a pump housing having a mounting surface for 

attachment to a hand held appliance and a recessed portion for receiving and sealing to a 

fluid reservoir. The pump housing also has a cavity for locating a drive motor and gears 

therein. The cavity has ribs therein forming pump passages including a pump inlet and a 

25 pump outlet. The recessed portion has a rigid conical projection centered therein which 

has an orifice extending into the pump inlet. The gear pump also includes an electric 

motor having a motor housing and a rotating shaft ~xtending from the motor housing. 

The motor housing is connected to the pump housing via a resili~nt fluid sealing member. 

In addition, the gear pump includes a pinion gear mounted to the rotating shaft of the 

30 motor inside the cavity of the pump housing, and an idler gear rotatably connected within 

the cavity to engage the pinion gear. The gears, together with the pump passages in the 
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cavity, substantially~iii1hit fluid backflow between rffatjng gear teeth of the gears, and 

between gear teeth and pump walls, to form a gear pump. The pump outlet is in fluid 

communication with the gear pump and has a fluid line leading from the pump outlet to a 

sprayer head. The fluid line has a discharge check valve to minimize fluid dribbling at the 

5 sprayer head. The check valve has a cracking pressure. The gear pump further includes a 

fluid container mounted to the recessed portion of the pump housing to form a fluid 

reservoir. The container has an air vent valve to enable ambient air to replace fluid drawn 

from the reservoir and a fluid discharge valve. The fluid discharge valve is opened by 

engagement with the conical projection within the recessed portion to provide fluid 

lO communication to the pump inlet. The gear pump additionally includes means for 

powering and operating the ip.otor such that the gear pump provides a continuous flow of 

fluid to the sprayer head upon demand by a user. 

15 

20 

Brief Description of the Drawings 

FIG. I is an exploded cross-sectional vie:w of a preferred embodiment of 

the gear pump and reservoir for a fluid sprayer of the present invention, disclosing a 

portion of an inverted container having a fitment closure and valving, a pump housing 

having a mounting surface and being flexibly connected to a sprayer head, and a pump 

motor having a fluid sealing member and two gears. 

FIG. 2 is a cross-sectional view showing the assembly of the components 

of FIG. I and a schematic representation of batteries and a closed switch in series for 

operating the gear pump to spray fluid from the inverted container through the sprayer 

head. 

FIG. 3 is a bottom .view of the inverted container with the fitment and 

25 valving of FIG. 1, showing a normally closed slit valve in the center of the fitment, which 

prevents fluid escaping from the container. 

FIG. 4 is a top view of the pump housing of FIG. l, showing a recessed 

portfon for receiving the inverted container and fitment, and showing a conical projection 

for openirig the slit valve when the inverted container is inserted into the recessed portion, 

30 as shown in.FIG. 2. 
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FIG. S is a bottom view of the pump housing of FIG. 1, showing a cavity 

for receiving a pair of gears and a drive motor to form the gear pump. 

FIG. 6 is a top view of the pump mo~or of FIG. I, showing the pair of 

gears, one of which is slidablymounted to the motor shaft. 

Detailed Description Of The Invention 

Referring to FIGS. 1 and 2, there is shown a first preferred embodiment of 

the gear pump and reservoir, generally shown at 10, having a pump housing 12 for a fluid 

sprayer of the present invention. The pump housing 12 has a mounting surface. 14 for 

10 attaching the gear pump and reservoir 10 to a hand held appliance having a fluid spray. 

The pump housing 12 also has a recessed portion 16 which has a rigid conical projection 

18 which is preferably centered and projects within the housing 12. The conical 

projection 18 has an orifice 20, which has fluid communication with a pump inlet 2~. 

The pump housing 12 has a cavity 24 for receiving pump components, preferably on the 

15 opposite side of the housing 12 from the recessed portion 16. The cavity 24 has .ribs 26 

therein which form pump passages. These passages lead from the inlet 22 through a 

pump portion to a pump outlet 28. 

A flexible fluid line 30 is connected to the pump outlet 28, which directs 

fluid from the outlet 28 to a sprayer head 32. A discharge check valve 34 is located 

20 adjacent, and immediately upstream, to the sprayer head 32~ The check valve 34 may be 

a spring loaded ball valve or other type of check valve commonly known in the art. The 

purpose of the check valve 34 is to limit dribbling of fluid from the sprayer head 32. The 

check valve 34 generates a cracking pressure so that fluid entering into the sprayer head 

32 has sufficient energy to drive the fluid through the sprayer head 32 and break the fluid 

25 up into fine droplets in preferably a fan-shaped pattern. 

The gear pump and reservoir I 0 also has a fluid container 36 which serves 

as a reservoir of fluid to be sprayed by the sprayer head 32. The container 36 has a finish 

38 to which a closure 40 is preferably removably attached but which may also be fixedly 

attached. The attachment of the closure 40 is preferably by a "bayonet" twist and lock 

30 system commonly known in the bottle art. Alternatively, the closure 40 may be threaded 

or even welded onto the finish 38. The closure 40 preferably has two openings 42 and 44. 
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The opening 42 is 8l}~~r vent opening which intersec:i\~~~ groove 46 and serves as a path 
··.·. . ··,· .. 

for ambient air to reach the opening 42 when the gear pump and reservoir I 0 are fully 

assembled. Inside the opening 42 is an elastomeric gasket 48 which compression seals 

the finish 38 to the closure 40. The gasket 48 has two inwardly facing slit valves 50 and 

5 52, preferably molded as part of the gasket 48. The slit valve 50 is preferably smaller than 

the valve 52 and serves as an air vent valve to the fluid container 36. That is, as a fluid 54 

is pumped from the container 36, ambient air is admitted through the vent valve 50 to 

replace the fluid 54 so that the container 36 does not collapse or generate a vacuum within 

the container 36. 

.. 10 The opening 44 is preferably centered in a closure 40 such that it is aligned 

with a conical projection 18. The slit valve 52 is located directly behind the opening 44 

so that it too is aligned with the conical projection 18. The slit valve 52 serves as a fluid . . 

discharge valve such that the container 36 retains the fluid 54 until the fluid discharge 

valve 52 is opened by the conical projection 18 when the container 36 and the closure 40 
. . 

15 are inserted into the recessed portion 16 and held there by a clamp (not shown) at the 

upper end of the container 36. 

The gear pump and reservoir 10 further include a drive motor 56. The 

drive motor 56 is a direct current electric motor, preferably supplied with electrical energy 

by dry cell batteries (not shown). The drive motor 56 has a motor housing 58 and a 

20 · rotating shaft 60 extending from the motor housing ~8. A pinion gear 62 is fixedly 

attached or slidably attached to the shaft .60 and is driven by a shaft 60. A similarly 

shaped and sized idler gear 64 is engaged with the pinion gear 62. The idler gear 64 

preferably rotates freely about a pin 65 extending from the cavity 24 of the pump housing 

12. A resilient fluid sealing member 66 is located between the motor housing 58 and 

25 gears 62 and 64, and fonns a static seal with walls of the pump housing cavity 24 and a 

dynamic seal with the rotating shaft 60 when the drive motor 56 is inserted into the cavity 

24 to form the gear pump. Preferably, the drive motor 56 is held in place within the 

cavity 24 by two screws (not shown), which are threaded into holes 68 and 70 in the 

motor housing 58, as shown in FIG. 6. . These screws preferably extend from th~ pump 

30 hou8ing 12 through clearance holes 72 and 74 located therein, as shown in FIGS. 4 and 5, 

and through the resilient member 66. 
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The drive motor 56 has two electrical c43nnections 76 and 80 extending 

therefrom, to· which is preferably connected in series ·~ electrical circuit having four 

standard AA size batteries 82 and a user operated, normally open switch 84, such as a 

spring-loaded push button. When the switch 84 is clos~d, as shown in FIG. 2, a current 

, 5 flows through the drive motor 56, which rotates gears 6~ and 64 and generates a pressure 

sufficient to open the check valve 34 and forces fluid ·through the sprayer head 32. The 

switch 84 and batteries 82 represent one means for powering and operating the preferred 

gear pump and reservoir 10. However, other alternatives may be used which are well . 

known in the art, without deviating from the intent of the invention. 

10 In a particularly preferred embodiment of the present invention, the 

container 36 is a 10 inch tall by 2.5 inch diameter bottle injection blown from high density 

polyethylene. The closure 40 is injection molded of polypropylene. The gasket 48 is 

injection molded of silicone rubber as are the slit valves 50 and 52. The pump housing 12 

is injection molded of a.Cetal, and the recessed portion 16 is approximately 0.5 inches deep 

15 and l.3 inches in diameter. The gears 62 and 64 are also injection.molded of acetal and 

are preferably 14 tooth gears which are 0.312 inches in diameter and 0.134.inches in 

thickness. The resilient member 66 is injection molded of ethylene propylene rubber, and 

like the motor 56, the member 66 is approximately 1 inch in diameter. The member 66 i~ 

approximately 0.3 inches thick. The motor 56 is preferably a 6 volt direct c.urrent motor, 

20 Model No. S3635-4040P-470, made by Sun Motor of Industrial, CO. The shaft 60 is 

0.09 inches in diameter and has a 11D11 shape cross-section that is slidably attached to the 

driven gear 62. The shaft 60 preferably rotates at approximately 12,000 RPM under load 

and the gears 62 and · 64 produce · a flow rate of the fluid 54 of approximately 220 

milliliters per minute at an outlet pressure of 24 psig. The input power is approximately 

25 3 watts. The fluid 54 has a viscosity similar to water and preferably comprises water and 

a surfactant, such as a light duty peroxide solvent or an alcohol based solvent. The 

sprayer head 32 is preferably a Bowles Fluidic Nozzle, Model No. 3164P027, made by 

Bowles Fluidics Corporation of Columbia, MO. 

Although gear pumps are able to lift fluid from a container below them, 

30 gear pump precisiOn and power determines the suction head available. In order to 

minimize precision and power, and therefore size and cost, the reservoir 36 of the present 
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invention is preferaql)f~()cated directly above the ge3f,ijw.r1P so that a static head is always 
.. ··t··~· :: . . . . y,.,, .. _, .. 

present to prime the pump, and no suction is required. Because of the continuous static 

head from the reservoir 36, the discharge check valve 34 ahead of the sprayer head 32 has 

a cracking pressure greater than the static head, so that no leakage occurs through an 

5 inactive pump of the sprayer head 32 as this leakage would contribute to fluid dribble 

from the sprayer head 32. The cracking pressure is preferably higher than the static head 

to the extent that fluid passing through the discharge check valve 34, when the pump 

operates, has sufficient pressure to cause the sprayer head 32 to produce a fine spray. 

The conical projection 18 and slit valve 52 interface between the fluid 

10 container 36 and pump inlet 22 provide a short path for fluid to reach the pump from the 

reservoir. Thus, the static head in the reservoir is principally the height of fluid in the 

container 36. Removal of a depleted container 36 and replacement of a fresh container 36 

occur with minimal fluid leakage because of the conical projection 18 and slit valve 5~ 

interface. 

15 While particular embodiments of the present invention have been. 

illustrated and described, it will be obvious to those skilled in the art that various changes: 

and modifications may be made without departing from the spirit and scope of the, 

invention, and it is intended to cover in the appended claims all such modifications that 

are within the scope of the invention. 
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WHAT IS CLAIMED IS: I !fl/If I~ H~I n, U If II 
1. A_ gear pump/reservoir device for a fluid sprayer, ~omprising: 

a motor driven gear pump having a mounting surface for attachment to a hand held 

appliance and a meaiis for sealing said gear pump to a fluid reservoir, said fluid reservoir located above said 

gear pump so that a static head of fluid in said reservoir maintains said gear pump· in a primed state; 

a fluid. line leading from said gear pump to a sprayer head, said fluid line having a 

discharge check valve located therein, said check valve having a cracking pressure higher than said static . 

head . of fluid so that fluid passes to said sprayer head only when said gear pump operates to increase 

pressure in said fluid line above said cracking pressure; and 

means for powering and operating said inotor driven gear pump such that said gear pump 

provides a continuous flow of fluid to said sprayer head when said means is activated. 

2. The device of claim 1, wherein said cracking pressure ranges from 0.7 to 5.0·psig. 

3. A gear pump/reservoir device for a fluid sprayer, comprising: 

a pump housing having a mounting surface for attachment to a hand held appliance and a 

recessed portion for receiving aild sealing thereto a fluid reservoir, said pump housing also having a cavity 

for locating a drive motor and gears therein, said cavity having ribs therein forming pump passages 

including a pump inlet and a pump outlet, said recessed portion having a projection there.in. said projec;tion. 

having an orifice therethrough extending into said pump inlet; 

an electric motor having a motor housing and a rotating shaft extending therefrom. said 

motor housing connected to said pump housing via a resilient fluid sealing member located therebetween; 

a pinion gear mounted to said rotating shaft of said motor inside said cavity of said pump 

housing; 

an idler gearrotatably connected within said cavity to engage said pinion gear, said gears 

together with said pump passages in said cavity substantially limiting fluid flow between mating gear teeth 

of said gears to form a gear pump, said pump outlet being in fluid communication with said gear pump; 

a fluid line leading from said pump outlet to a sprayer head, said fluid line having a 

discharge check valve located therein to minimize fluid dribbling at said sprayer head, said check valve 

having a cracking pressure; 

a fluid container mo\Ulted to said recessed portion of said pump housing to form a fluid 

reservoir, said container having an air vent valve to enable ambient air to replace fluid drawn from said 

reservoir and a fluid discharge valve, said fluid discharge valve being opened by engagement with said 

projection within said recessed portion to provide fluid communication to said pump inlet; and 

means for powering and operating said motor such that said gear p~ provides a 

continuous flow of fluid to ·said sprayer head upon demand by a user. 
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4. The device of claim 3, wherein said cracking pressure ranges from 0. 7 to 5.0 psig. 

5. The device of claim 3, wherein said motor is a direct current motor and said means for 

powering is four size AA batteries wired to said motor in series with an on-off switch, said means for 

operating said motor being manually controlled. 

6. The device of claim 3, wherein said fluid container is replaceable in said recessed 

ponion of said pump housing. 

7. The device of claim 3, wherein said fluid container is located above said gear pump so 

that a static head of fluid in said reservoir maintains said gear pump in a primed state. 

8. The device of claim 7, wherein said cracking pressure of said discharge check valve 

exceeds said static head of fluid in said reservoir. 

9. The device of claim 3, wherein said projection is conical. 

10. The device of claim 3, wherein said projection is at least one of rigid and centered within 

said recessed portion. 


