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valve cavity housing (121) with a liquid inlet (123). A unitary valve
body (180) is located within the valve cavity housing (121). The unitary
valve body (180) includes a liquid inlet wiper valve (182), a liquid out-
let wiper valve (184), a hollow interior portion (190), an opening (192)
through the valve body (180) into the hollow interior portion (190), and
an outlet opening (194). The foam pump also includes a pump chamber
(128) and a pump chamber opening (192) through the valve cavity. The
pump chamber opening (192) is located between the liquid inlet wiper
valve (182) and the liquid outlet wiper valve (184). An air inlet (150)
into the valve cavity housing (121) is also included. The valve cavity in-
cludes a mixing chamber. A mix media (162) and foam outlet are in-
cluded. The foam pump may be connected to a container (112) to form
a refill unit.
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HORIZONTAL PUMPS WITH REDUCED PART COUNT, REFILL UNITS AND
DISPENSERS

RELATED APPLICATIONS

[0001] This application claims priority to and the benefits of U.S. Provisional Patent
Application Serial No. 61/815,926 filed on April 25, 2013 and entitled HORIZONTAL
PUMPS WITH REDUCED PART COUNT, REFILL UNITS AND DISPENSERS, and

which is incorporated herein by reference in its entirety.
TECHNICAL FIELD

[0002] The present invention relates generally to pumps, refill units for dispensers, and
dispensers, and more particularly to horizontal pumps with reduced part count, refill units and

dispensers.
BACKGROUND OF THE INVENTION

[0003] Liquid dispensers, such as liquid soap and sanitizer dispensers, provide a user with a
predetermined amount of liquid upon actuation of the dispenser. In addition, it is sometimes
desirable to dispense the liquid in the form of foam by, for example, injecting air into the
liquid to create a foamy mixture of liquid and air bubbles. Many dispensers are refillable
with refill units that comprise a pump (or a pump and an air compressor) and a container.
The refills are disposable when the liquid held within the refill unit is emptied. The
components of the refill units and pumps are manufactured on one station and then assembled
at another station. Accordingly, the more parts utilized in the pump, the more costly the

pump is to manufacture.
SUMMARY

[0004] Exemplary embodiments of foam pumps, refill units and dispenser systems are
disclosed herein. Some embodiments have a foam pump that includes a valve cavity housing.

The valve cavity housing includes a liquid inlet. A unitary valve body is located within the
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valve cavity housing. The unitary valve body includes a liquid inlet wiper valve, a liquid
outlet wiper valve, a hollow interior portion, an opening through the valve body into the
hollow interior portion, and an outlet opening. The foam pump also includes a pump
chamber and a pump chamber opening through the valve cavity. The pump chamber opening
is located between the liquid inlet wiper valve and the liquid outlet wiper valve. The pump
chamber opening places the interior of the valve cavity housing in fluid communication with
the interior of the pump chamber. An air inlet into the valve cavity housing is also included.
The valve cavity includes a mixing chamber. A mix media is located downstream of the
mixing chamber. The foam pump further includes an outlet nozzle. The foam pump may be
connected to a container to form a refill unit and the refill unit may be inserted into a

dispenser to form a dispensing system.

[0005] Another exemplary foam pump includes a valve cavity housing that includes a
liquid inlet in the valve cavity housing. A unitary valve body is located within the valve
cavity housing. The unitary valve body includes a liquid inlet wiper valve and a liquid outlet
wiper valve. A pump chamber and a pump chamber opening through the valve cavity are
also included. The pump chamber opening is located between the liquid inlet wiper valve
and the liquid outlet wiper valve and places the interior of the valve cavity housing in fluid
communication with the interior of the pump chamber. An air inlet into the valve cavity
housing is also included. A mixing chamber is located at least partially within the valve
cavity. The foam pump also includes mix media located downstream of the mixing chamber

and an outlet nozzle.

[0006] Another exemplary pump includes a valve cavity housing having a liquid inlet in the
valve cavity housing. A unitary valve body located within the valve cavity housing. The
unitary vale body includes a liquid inlet wiper valve, a liquid outlet wiper valve, a hollow
interior portion, an opening through the valve body into the hollow interior portion, and an
outlet opening. The pump includes a pump chamber and a pump chamber opening through
the valve cavity. The pump chamber opening is located between the liquid inlet wiper valve
and the liquid outlet wiper valve. The pump chamber opening places the interior of the valve
cavity housing in fluid communication with the interior of the pump chamber. The pump

includes an outlet nozzle.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007] These and other features and advantages of the present invention will become better

understood with regard to the following description and accompanying drawings in which:

[0008] Figure 1 is a cross-section of an exemplary dispenser having a refill unit with a foam

pump installed;

[0009] Figure 2 is a partial cross-section of another refill unit with yet another exemplary

foam pump;

[0010] Figure 3 is a partial cross-section of another refill unit with yet another exemplary

liquid pump;

[0011] Figure 4 is a partial cross-section of another refill unit with yet another exemplary

foam pump and an off-set outlet nozzle; and

[0012] Figure 5 is a partial cross-section of another refill unit with yet another exemplary

foam pump.

DETAILED DESCRIPTION

[0013] Figure 1 illustrates an exemplary embodiment of a foam dispenser 100. Foam
dispenser 100 includes a housing 102 and a disposable refill unit 110. The disposable refill
unit 110 includes container 112 connected to foam pump 120. Foam dispenser 100 may be a
wall-mounted dispenser, a counter-mounted dispenser, a portable dispenser movable from

place to place or any other kind of foam dispenser.

[0014] The container 112 forms a liquid reservoir that contains a supply of a foamable
liquid within the disposable refill unit 110. In various embodiments, the contained liquid
could be for example a soap, a sanitizer, a cleanser, a disinfectant or some other liquid that
may be foamable or not foamable. In some embodiments, a liquid pump is used, and in such

embodiments, the liquid need not be foamable.

[0015] In the exemplary disposable refill unit 110, the container 112 is a collapsible
container and is made of thin plastic or plastic-like material. In some embodiments, the
container 112 may be non-collapsible during use, or may have another suitable configuration
for containing the foamable liquid without leaking. In the event that a non-collapsible

container 112 is used, a vent (not shown) may be used to vent the container 112 as liquid is
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removed from the container 112. The container 112 may advantageously be refillable,

replaceable or both refillable and replaceable.

[0016] In the event the liquid in the container 112 of the installed disposable refill unit 110
runs out, or the installed refill unit 110 otherwise has a failure, the installed refill unit 110
may be removed from the foam dispenser 100. The empty or failed disposable refill unit 110

may then be replaced with a new disposable refill unit 110.

[0017] Dispenser 100 is a touch-free dispenser and is electronically activated. The
dispenser includes a housing 102. Located at least partially within housing 102 is a liquid
pump actuator 140, an air compressor 156, circuitry 170, a power supply 172 and an object
sensor 174. Actuator 140 is generically illustrated because there are many different kinds of
actuators which may be employed in the foam dispenser 100. Similarly, air compressor 156,
circuitry 170 are generically illustrated because many different types and configurations of
these components may be used and these components are known by those skilled in the art.
In addition, power supply 172 may be one or more batteries, an alternating current source and
a transformer, or the like. Housing 102 also includes an aperture 104 located in the bottom

for allowing foam to be dispensed to an object (not shown) below.

[0018] Although dispenser 100 is a touch-free dispenser, the dispenser may be a manual
dispenser and the actuator for actuating the liquid piston 130 and air compressor 156 may a
manual type actuator such as, for example, a manual lever, a manual pull bar, a manual push
bar, a manual rotatable crank, a mechanically/electrically-activated actuator or other means

for actuating the liquid piston 130 and air compressor 156.

[0019] Air compressor 156 is permanently secured to housing 102 and remains with the
housing 102 when refill unit 110 is removed or replaced. The term “permanently secured” is
used because the air compressor 156 remains with the dispenser when the refill unit 110 is
removed. It is possible to remove and replace air compressor 156 if air compressor 156 fails
over time. Thus, permanently secured means the air compressor 156 is not routinely removed

and replaced with each refill.

[0020] Foam pump 120 includes a closure 122 for connecting foam pump 120 to container
112. Closer 122 may be connected to container 112 by any means, such as, for example, a
snap fit connection, a threaded connection, an adhesive connection, a welded connection or

the like. Closure 122 includes a liquid inlet aperture 123. Foam pump 120 also includes a
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valve cavity housing 121 secured to closure 122. Valve cavity housing 121 is at least

partially cylindrical.

[0021] Extending outward from valve cavity housing 121 is liquid pump cavity housing
126. Liquid pump cavity housing 126 is cylindrical and extends along a horizontal axis. A
pump cavity aperture 142 is located through the wall of valve cavity housing 121 placing the
interior of liquid pump cavity housing 126 in fluid communication with the interior of valve

cavity housing 121 to form a pump chamber 128.

[0022] In addition, a cylindrical air inlet housing 150 extends outward from valve cavity
housing 121. Located within cylindrical air inlet housing 150 is a passageway 152 to the

interior of valve cavity housing 121.

[0023] A filter 154 may be included in passageway 152. Filter 154 may be sized, for
example, to prevent mold or bacteria in air compressor 156 from being injected into foam
pump 120. A releasable connection (not shown) is used to fluidly connect air passage 152
with the outlet of air compressor 156. The releasable connection allows refill unit 110 to be
removed and replaced without removing the air compressor 156 from dispenser housing 102.
When the refill unit 110 is installed in housing 102, the air inlet passage 152 connects to the
outlet of air compressor 156. Preferably closure 122, valve cavity housing 121, liquid pump
cavity housing 126, air inlet housing 150 are made as a single molded piece. However, these

components could be made of two or more components.

[0024] A valve body 180 is located within valve cavity housing 121. Valve body 180 is
stationary and does not move up and down during operation of foam pump 120. Valve body
180 includes a liquid inlet wiper valve 182, a liquid outlet wiper valve 184, an air inlet wiper
valve 186 and a stabilizing ring 188. The area between liquid inlet wiper valve 182, liquid
outlet wiper valve 184 and piston 130, including the interior of pump housing 126 form liquid
pump chamber 128. The area between liquid outlet wiper valve 186 and air inlet wiper valve
186 form a mixing chamber. Valve body 180 includes an hollow interior portion 190 and one
or more apertures 192 that connect the hollow interior portion 190 to the mixing chamber

124.

[0025] Stabilizing ring 188 holds valve body 180 in place and also forms a seal between
valve body 180 and valve cavity housing 121. Although one stabilizing ring 188 is shown

and described herein, embodiments without a stabilizing ring may be used. In addition, in
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some embodiments, valve bodies having a plurality of stabilizing rings are used. In some
embodiments, one or more stabilizing rings have apertures therethrough and allow fluid to
freely flow through the stabilizing ring. In other embodiments, the stabilizing ring 188 forms

a barrier that prevents fluid from passing by the stabilizing ring 188.

[0026] Foam pump 120 also includes an outlet nozzle 160. Outlet nozzle 160 is secured to
valve cavity housing 121. Outlet nozzle 160 may be secured to valve cavity housing 121 by
any means, such as, for example, a snap-fit connection, a threaded connection, an adhesive
connection, a friction-fit connection, a welded connection, or the like. Outlet nozzle 160
includes one or more mix media 162. Mix media 162 may be screens (as illustrated), other

porous members or baffles that agitate the liquid air mixture to create foam.

[0027] During operation, the liquid pump chamber 128 is primed by the liquid pump
actuator moving piston 130 outward to expand liquid pump chamber 128. In some
embodiments, a biasing member (not shown), such as, for example, a spring, is used to move
piston 130 outward to expand liquid pump chamber 128. As pump chamber 128 expands,
liquid is drawn in past liquid inlet wiper vale 182 into pump chamber 128. Once liquid pump
chamber 128 is primed, the foam pump 120 is ready for to dispense. When an object is
detected by object sensor 174, circuitry 170 provides power from power source 172 to
actuator 140, which moves piston 130 inward. Liquid inlet wiper valve 182 prevents liquid
from flowing back into container 112 and the liquid from liquid pump chamber 128 is forced

to flow past liquid outlet wiper valve 184 into mixing chamber 124.

[0028]  Air from air compressor 156 travels through filter 154, which may remove mold
and/or bacteria from the air stream, through air inlet passage 152 past air inlet wiper valve
186 and into mixing chamber 124. Air inlet wiper valve 186 allows air to flow into mixing
chamber 124 and prevents liquid from traveling back through air inlet passage 152 and
contacting the air compressor 156 which remains with the dispenser 100 when the refill unit
is removed. The air and liquid mix together to form a mixture that is forced through the one
or more apertures 192 into the interior of valve body 180. The liquid air mixture flows out of
the open end 194 of valve body 180 through the mix media 162 and is dispensed out of outlet

164 in the form of a foam.

[0029] Figure 2 is a cross-sectional view of an exemplary embodiment of a refill unit 210

suitable for use in foam dispensers, such as foam dispenser 100. Foam pump 220 includes a
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closure 222 for connecting foam pump 220 to container 212. Closer 222 may be connected
to container 212 by any means, such as, for example, a snap fit connection, a threaded
connection, an adhesive connection, a welded connection or the like. Closure 222 includes a
liquid inlet aperture 223. Foam pump 220 also includes a valve cavity housing 221 secured

to closure 222. Valve cavity housing 221 is at least partially cylindrical.

[0030] Extending outward from valve cavity housing 221 is liquid pump cavity housing
226. Liquid pump cavity housing 226 is cylindrical and extends along a horizontal axis. A
pump cavity aperture 242 is located through the wall of valve cavity housing 221 placing the
interior of liquid pump cavity housing 226 in fluid communication with the interior of valve

cavity housing 221 to form pump chamber 228.

[0031] In addition, a cylindrical air inlet housing 250 extends outward from valve cavity
housing 221. Located within cylindrical air inlet housing 250 is a passageway 252 to the

interior of valve cavity housing 221.

[0032] A filter 254 may be included in passageway 252. Filter 254 may be sized, for
example, to prevent mold or bacteria in air compressor 256 from being injected into foam
pump 220. A releasable connection (not shown) is used to fluidly connect air passage 252
with the outlet of air an air compressor, such as, for example, air compressor 156. The
releasable connection allows refill unit 110 to be removed and replaced without removing the
air compressor (not shown) from the dispenser housing (not shown). When the refill unit 210
is installed in a dispenser, the air inlet passage 252 connects to the outlet of an air compressor
(not shown). Preferably closure 222, valve cavity housing 221, liquid pump cavity housing
226, air inlet housing 250 are made as a single molded piece. However, these components

could be made of two or more components.

[0033] A valve body 280 is located within valve cavity housing 221. Valve body 280 is
stationary and does not move up and down during operation of foam pump 220. Valve body
280 includes a liquid inlet wiper valve 282, a liquid outlet wiper valve 284, an air inlet wiper
valve 286 and a stabilizing ring 288. Valve body 280 includes an hollow interior portion 290
and one or more apertures 292 that connect the hollow interior portion 290 to the mixing
chamber 296. Valve body 280 also includes a liquid outlet 299. The area between liquid
inlet wiper valve 282, liquid outlet wiper valve 284 and piston 230, including the interior of

pump housing 226 form liquid pump chamber 228. The area between liquid outlet wiper
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valve 286 and stabilizing ring 288 is a liquid staging area 225. The area between the liquid

outlet 299, air inlet wiper valve 286 and mix media 262 form a mixing chamber 224.

[0034] Stabilizing ring 288 holds valve body 280 in place and also forms a seal between
valve body 280 and valve cavity housing 221. Stabilizing ring 288 seals the upper portion of
valve cavity housing 221 from air and prevents fluid from the liquid staging area from

traveling down into the air inlet passage 252.

[0035] Foam pump 220 also includes an outlet nozzle 260. Outlet nozzle 260 is secured to
valve cavity housing 221. Outlet nozzle 260 may be secured to valve cavity housing 221 by
any means, such as, for example, a snap-fit connection, a threaded connection, an adhesive
connection, a friction-fit connection, a welded connection, or the like. Outlet nozzle 260
includes one or more mix media 262 and an outlet 264. Mix media 262 may be screens (as
illustrated) or other porous members or baffles that agitate the liquid air mixture to create

foam.

[0036] During operation, the liquid pump chamber 228 is primed by moving piston 230
outward to expand liquid pump chamber 228. In some embodiments, a biasing member (not
shown), such as, for example, a spring, is used to move piston 230 outward to expand liquid
pump chamber 228. As pump chamber 228 expands, liquid is drawn into pump chamber 228
past liquid inlet valve 282. Once liquid pump chamber 228 is primed, the foam pump 220 is
ready for to dispense. Piston 230 is moved inward. Liquid inlet wiper valve 282 prevents
liquid from flowing back into container 212 and the liquid from liquid pump chamber 228 is
forced to flow past liquid outlet wiper valve 284 into the liquid staging area 225, through
apertures 292 into the interior of valve body 280, through outlet 299 and into mixing chamber
244,

[0037] Air from an air compressor (not shown) travels through filter 254, which may
remove mold and/or bacteria from the air stream, through air inlet passage 252 past air inlet
wiper valve 286 and into mixing chamber 244. Air inlet wiper valve 286 allows air to flow
into mixing chamber 224 and prevents liquid from traveling through air inlet passage 252 and

contacting the air compressor (not shown) that is not removed when the refill unit is removed.

[0038] The air and liquid mix together to form a mixture that is forced through the mix
media 262 and is dispensed out of outlet 264 in the form of a foam. In some embodiments,

the liquid is moved into the mixing chamber 224 prior to the air being forced into mixing
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chamber 224. In some embodiment, the air and liquid are simultaneously injected into the
mixing chamber 224. In some embodiments, the timing is offset and the start of the air being
injected into the mixing chamber 224 lags the start of the liquid being injected into the

mixing chamber 224.

[0039] Figure 3 is a cross-sectional view of an exemplary embodiment of a refill unit 310
suitable for use in liquid dispensers. Liquid pump 320 includes a closure 322 for connecting
liquid pump 320 to container 312. Closer 322 may be connected to container 312 by any
means, such as, for example, a snap fit connection, a threaded connection, an adhesive
connection, a welded connection or the like. Closure 322 includes a liquid inlet aperture 323.
Liquid pump 320 also includes a valve cavity housing 321 secured to closure 322. Valve

cavity housing 321 is at least partially cylindrical.

[0040] Extending outward from valve cavity housing 321 is liquid pump cavity housing
326. Liquid pump cavity housing 326 is cylindrical and extends along a horizontal axis. A
pump cavity aperture 342 is located through the wall of valve cavity housing 321 placing the
interior of liquid pump cavity housing 326 in fluid communication with the interior of valve

cavity housing 321 to form pump chamber 328.

[0041] A valve body 380 is located within valve cavity housing 321. Valve body 380 is
stationary and does not move up and down during operation of liquid pump 320. Valve body
380 includes a liquid inlet wiper valve 382, a liquid outlet wiper valve 384 and a stabilizing
ring 288. Valve body 380 includes an hollow interior portion 390 and one or more apertures
392 that connect the hollow interior portion 390 to a liquid staging area 325. Valve body 380
also includes a liquid outlet 399. The area between liquid inlet wiper valve 382, liquid outlet
wiper valve 384 and piston 330, including the interior of pump housing 326 form liquid pump
chamber 328. The area between liquid outlet wiper valve 386 and stabilizing ring 388 is a
liquid staging area 325. Stabilizing ring 388 holds valve body 380 in place and also forms a

seal between valve body 380 and valve cavity housing 321.

[0042] Liquid pump 320 also includes an outlet nozzle 360. Outlet nozzle 360 is secured to
valve cavity housing 321. Outlet nozzle 360 may be secured to valve cavity housing 321 by
any means, such as, for example, a snap-fit connection, a threaded connection, an adhesive

connection, a friction-fit connection, a welded connection, or the like.
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[0043] During operation, the liquid pump chamber 328 is primed by moving piston 330
outward to expand liquid pump chamber 328 and draws liquid in from container 312 past
liquid inlet wiper seal 382 into pump chamber 328. In some embodiments, a biasing member
(not shown), such as, for example, a spring, is used to move piston 330 outward to expand
liquid pump chamber 328. Once liquid pump chamber 328 is primed, the liquid pump 320 is
ready for to dispense. Piston 330 is moved forward. Liquid inlet wiper valve 382 prevents
liquid from flowing back into container 312 and the liquid from liquid pump chamber 228 is
forced to flow past liquid outlet wiper valve 284 into the liquid staging area 325 and through
apertures 392 into the interior of valve body 380, through outlet 399 and through outlet

nozzle 360.

[0044] Figure 4 is a cross-sectional view of an exemplary embodiment of a refill unit 410
suitable for use in foam dispensers, such as foam dispenser 100. Foam pump 420 includes a
closure 422 for connecting foam pump 420 to container 412. Closer 422 may be connected
to container 412 by any means, such as, for example, a snap fit connection, a threaded
connection, an adhesive connection, a welded connection or the like. Closure 422 includes a
liquid inlet aperture 423. Foam pump 420 also includes a valve cavity housing 421 secured

to closure 422. Valve cavity housing 421 is at least partially cylindrical.

[0045]  Valve cavity housing 421 is placed at an angle allowing the liquid inlet aperture 423
and foam outlet 464 to be off-set. Thus, this exemplary embodiment allows a container 412
to have a neck 413 that is in the center of the container 412 and have a foam outlet 464 that is
located closer to the front of the dispenser (not shown). Locating the neck 413 of the
container 412 in the center of the container 412 allows the container walls to be more uniform
and helps to eliminate blow mold lines that occur with a neck that is off-set from the center of
the container. Having an outlet 464 closer to the front of the dispenser allows for better

placement of the foam in a user’s hand.

[0046] Extending outward from valve cavity housing 421 is liquid pump cavity housing
426. Liquid pump cavity housing 426 is cylindrical and extends along a horizontal axis. A
pump cavity aperture 442 is located through the wall of valve cavity housing 421 placing the
interior of liquid pump cavity housing 426 in fluid communication with the interior of valve

cavity housing 421 forming a liquid pump chamber 428.

10
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[0047] In addition, a cylindrical air inlet housing 450 extends outward from valve cavity
housing 421. Located within cylindrical air inlet housing 450 is a passageway 452 to the

interior of valve cavity housing 421.

[0048] A filter 454 may be included in passageway 452. Filter 454 may be sized, for
example, to prevent mold or bacteria in air compressor 456 from being injected into foam
pump 420. A releasable connection (not shown) is used to fluidly connect air passage 452
with the outlet of air an air compressor, such as, for example, air compressor 156. The
releasable connection allows refill unit 110 to be removed and replaced without removing the
air compressor (not shown) from the dispenser housing (not shown). When the refill unit 410
is installed in a dispenser, the air inlet passage 452 connects to the outlet of an air compressor
(not shown). Preferably closure 422, valve cavity housing 421, liquid pump cavity housing
426, air inlet housing 450 are made as a single molded piece. However, these components

could be made of two or more components.

[0049] A valve body 480 is located within valve cavity housing 421. Valve body 480 is
stationary. Valve body 480 does not move up and down during operation of foam pump 420.
Valve body 480 includes a liquid inlet wiper valve 482, a liquid outlet wiper valve 484, an air
inlet wiper valve 486 and a stabilizing ring 488. Valve body 480 includes a hollow interior
portion 490 and one or more apertures 492 that connect the hollow interior portion 490 to the

mixing chamber 496. Valve body 480 also includes a liquid outlet 499.

[0050] The area between liquid inlet wiper valve 482, liquid outlet wiper valve 484 and
piston 430, including the interior of pump housing 426 form liquid pump chamber 428. The
area between liquid outlet wiper valve 486 and stabilizing ring 488 is a liquid staging area.
The area between the liquid outlet 499, air inlet wiper valve 486 and mix media 462 form a

mixing chamber 424.

[0051] Stabilizing ring 488 holds valve body 480 in place and also forms a seal between
valve body 480 and valve cavity housing 421. Stabilizing ring 488 seals the upper portion of
valve cavity housing 421 from air and prevents fluid from the liquid staging area from

traveling down into the air inlet passage 452.

[0052] Foam pump 420 also includes an outlet nozzle 460. Outlet nozzle 460 is secured to
valve cavity housing 421. Outlet nozzle 460 may be secured to valve cavity housing 421 by

any means, such as, for example, a snap-fit connection, a threaded connection, an adhesive

11
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connection, a friction-fit connection, a welded connection, or the like. Outlet nozzle 460
includes one or more mix media 462. Mix media 462 may be screens (as illustrated) or other
porous members or baffles that agitate the liquid air mixture to create foam. Operation of

foam pump 420 is similar to operation of foam pump 120 described above.

[0053] Figure 5 is a cross-sectional view of an exemplary embodiment of a refill unit 510
suitable for use in foam dispensers. Refill unit 510 includes an integrated foam pump 520.

Integrated foam pump 520 includes a liquid pump portion and an air compressor portion

[0054] Foam pump 520 includes a closure 522 for connecting foam pump 520 to container
512. Closer 522 may be connected to container 512 by any means, such as, for example, a
snap fit connection, a threaded connection, an adhesive connection, a welded connection or
the like. Closure 522 includes a liquid inlet aperture 523. Foam pump 520 also includes a
valve cavity housing 521 secured to closure 522. Valve cavity housing 521 is at least

partially cylindrical.

[0055] Extending outward from valve cavity housing 521 is liquid pump cavity housing
526. Liquid pump cavity housing 526 is cylindrical and extends along a horizontal axis. A
pump cavity aperture 542 is located through the wall of valve cavity housing 521 placing the
interior of liquid pump cavity housing 528 in fluid communication with the interior of valve

cavity housing 521.

[0056] In addition, a cylindrical air inlet housing 550 extends outward from valve cavity
housing 521. Located within cylindrical air inlet housing 550 is a passageway to the interior
of valve cavity housing 521. Preferably closure 522, valve cavity housing 521, liquid pump
cavity housing 526, air inlet housing 550 are made as a single molded piece. However, these

components could be made of two or more components.

[0057] An air compressor housing 591 is secured to valve cavity housing 521. Air
compressor housing 591 includes a first cylindrical extension 594 that is sized to fit over
cylindrical liquid pump cavity housing 526 and a second cylindrical extension 598 sized to fit
over cylindrical air inlet housing 550. The first cylindrical extension 594 and second
cylindrical extension 598 are secured to liquid pump cavity housing 536 and air inlet housing
550 by any means, such as, for example, a friction fit connection, a snap fit connection, an

adhesive connection, a welded connection or the like. Air compressor housing 591 includes a
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one-way air inlet valve 587 for allowing air to enter air chamber 597 to prime air chamber

597.

[0058] A dual piston 531 having an air piston 596 and a liquid piston 532. Air piston 596 is
located within air compressor housing 591. Air piston 596 engages the inside wall of air
compressor housing 591 and forms compressible air chamber 597. A cap 536 is connected to
air compressor housing 591. Cap 536 includes an aperture for the stem of dual piston 531 to
pass through. Aperture 538 also provides a guide for dual piston 531. Air piston 596 and
liquid piston 532 are connected together. Liquid piston 532 engages with pump cavity
housing 526 to form part of liquid pump chamber 528.

[0059] A valve body 580 is located within valve cavity housing 521. Valve body 580 is
stationary. Valve body 580 does not move up and down during operation of foam pump 520.
Valve body 580 includes a liquid inlet wiper valve 582, a liquid outlet wiper valve 584 and a
stabilizing ring 588. Valve body 580 includes an hollow interior portion 590 and one or more

apertures 592 that connect the hollow interior portion 590 to the mixing chamber 596.

[0060] The area between liquid inlet wiper valve 582, liquid outlet wiper valve 584 and
liquid piston 532, including the interior of liquid pump housing 526 form liquid pump
chamber 528. The area between liquid outlet wiper valve 584, stabilizing ring 588 and mix
media 562 form a mixing chamber 524. Stabilizing ring 588 holds valve body 580 in place

and also forms a seal between valve body 580 and valve cavity housing 521.

[0061] Foam pump 520 also includes an outlet nozzle 560. Outlet nozzle 560 is secured to
valve cavity housing 521. Outlet nozzle 560 may be secured to valve cavity housing 521 by
any means, such as, for example, a snap-fit connection, a threaded connection, an adhesive
connection, a friction-fit connection, a welded connection, or the like. Outlet nozzle 560
includes one or more mix media 562. Mix media 562 may be screens (as illustrated) or other

porous members or baffles that agitate the liquid air mixture to create foam.

[0062] During operation, the liquid pump chamber 528 is primed by moving liquid piston
532 outward to expand liquid pump chamber 528 and draw liquid in past liquid inlet wiper
seal 582 into liquid pump chamber 528. Simultancously air piston 596 is moved outward
with liquid piston 532 to prime air chamber 597 drawing air in through air inlet valve 587 and

outlet 564. In some embodiments, a biasing member (not shown), such as, for example, a
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spring, is used to move liquid piston 532 and air piston 596 outward to expand liquid pump
chamber 528.

[0063] Once liquid pump chamber 528 and air chamber 597 are primed, the foam pump 520

is ready for to dispense. Dual piston 531 is moved inward. Liquid inlet wiper valve 582
prevents liquid from flowing back into container 512 and the liquid from liquid pump
chamber 528 is forced to flow past liquid outlet wiper valve 584 into the mixing chamber
544.

[0064] Air from air chamber 597 travels into mixing chamber 544 and mixes with the
liquid. The air and liquid mixture is forced through aperture 592, through hollow interior
portion 590, through the mix media 562 and is dispensed out of outlet 564 in the form of a

foam.

[0065] While the present invention has been illustrated by the description of embodiments
thereof and while the embodiments have been described in considerable detail, it is not the
intention of the applicants to restrict or in any way limit the scope of the appended claims to
such detail. Additional advantages and modifications will readily appear to those skilled in
the art. Moreover, elements described with one embodiment may be readily adapted for use
with other embodiments. Therefore, the invention, in its broader aspects, is not limited to the
specific details, the representative apparatus and illustrative examples shown and described.
Accordingly, departures may be made from such details without departing from the spirit or

scope of the applicants’ general inventive concept.
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CLAIMS
We claim:

1. A foam pump comprising:

a valve cavity housing;

a liquid inlet in the valve cavity housing;

a unitary valve body located within the valve cavity housing;

the unitary valve body having a liquid inlet wiper valve; a liquid outlet wiper valve; a
hollow interior portion, an opening through the valve body into the hollow
interior portion, and an outlet opening;

a pump chamber;

a pump chamber opening through the valve cavity;

the pump chamber opening located between the liquid inlet wiper valve and the liquid
outlet wiper valve, wherein the pump chamber opening places the interior of
the valve cavity housing in fluid communication with the interior of the pump
chamber;

an air inlet into the valve cavity housing;

a mixing chamber located at least partially within the valve cavity;

a mix media located downstream of the mixing chamber; and

an outlet nozzle.

2. The foam pump of claim 1 wherein the unitary valve body further comprises a
stabilizing ring, wherein the stabilizing ring forms a seal against the valve cavity

housing and prevents fluid flow past the stabilizing ring.

3. The foam pump of claim 1 wherein the opening through the valve body is located in

the mixing chamber.

4.  The foam pump of claim 1 wherein the unitary valve body further comprises an air

inlet wiper valve.

5. The foam pump of claim 1 wherein a longitudinal axis of the unitary valve body is
positioned at an angle that is off-set from a vertical axis so that the outlet nozzle is

off-set from the liquid inlet.
6.  The foam pump of claim 1 further comprising a container of foamable liquid.

7. The foam pump of claim 1 further comprising a dispenser.
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8.  The foam pump of claim 1 further comprising an air compressor secured to the air

inlet.

9. A foam pump comprising:
a valve cavity housing;
a liquid inlet in the valve cavity housing;
a unitary valve body located within the valve cavity housing;
the unitary valve body having a liquid inlet wiper valve and a liquid outlet wiper
valve;
a pump chamber;
a pump chamber opening through the valve cavity;
the pump chamber opening located between the liquid inlet wiper valve and
the liquid outlet wiper valve, wherein the pump chamber opening places the interior
of the valve cavity housing in fluid communication with the interior of the pump
chamber;
an air inlet into the valve cavity housing;
a mixing chamber located at least partially within the valve cavity;
a mix media located downstream of the mixing chamber; and

an outlet nozzle.

10. The foam pump of claim 1 wherein the unitary valve body further comprises a
stabilizing ring, wherein the stabilizing ring forms a seal against the valve cavity

housing and prevents fluid flow past the stabilizing ring.

11. The foam pump of claim 1 wherein the unitary valve body further comprises a hollow
interior portion, an outlet and an opening through the valve body placing the mixing

chamber in fluid communication with the hollow interior portion of the valve body.

12. The foam pump of claim 1 wherein the unitary valve body further comprises an air

inlet wiper valve.

13. The foam pump of claim 1 wherein a longitudinal axis of the unitary valve body is
positioned at an angle that is off-set from a vertical axis so that the outlet nozzle is

off-set from the liquid inlet.
14. The foam pump of claim 1 further comprising a container of foamable liquid.

15. The foam pump of claim 14 further comprising a dispenser.
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The foam pump of claim 1 further comprising a filter in fluid communication with the

air inlet.

A pump comprising:

a valve cavity housing;

a liquid inlet in the valve cavity housing;

a unitary valve body located within the valve cavity housing;

the unitary vale body having a liquid inlet wiper valve; a liquid outlet wiper valve; a
hollow interior portion, an opening through the valve body into the hollow
interior portion, and an outlet opening;

a pump chamber;

a pump chamber opening through the valve cavity;

the pump chamber opening located between the liquid inlet wiper valve and the liquid
outlet wiper valve, wherein the pump chamber opening places the interior of
the valve cavity housing in fluid communication with the interior of the pump
chamber; and

an outlet nozzle.

The pump of claim 17 further comprising an air inlet into the valve cavity housing
and wherein the unitary valve body further comprises a stabilizing ring, wherein the
stabilizing ring forms a seal against the valve cavity housing and prevents fluid from

flowing past the stabilizing ring.

The pump of claim 17 further comprising an air inlet into the valve cavity housing

and the unitary valve body further comprises an air inlet wiper seal.

The pump of claim 17, wherein the air inlet wiper seal allows air to flow in a direction
that opposes the direction of the liquid flow through the liquid inlet and liquid outlet

wiper seal valves.
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