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Description
BACKGROUND
[0001] The present invention relates to extractor cleaning machines and, more particularly, to supply tanks for
extractor cleaning machines.
[0002] An extractor cleaning machine typically includes a supply tank that dispenses premixed water and
detergent for cleaning a surface. Some extractor cleaning
machines include two separate tanks for water and for
detergent such that the water and detergent are mixed
at a preset ratio within the machine. Other extractor
cleaning machines include detergent tanks combined
with water tanks into a single assembly. These extractor
cleaning machines typically include elaborate valve and
conduit arrangements to mix the water and detergent at
desired ratios during operation.
[0003] US2001/0002500 describes a portable surface
cleaning apparatus with a base for movement along a
surface to be cleaned and an upright handle pivotally
attached to a rearward portion of the base. A fluid dispensing nozzle for applying fluid to the surface and a
suction nozzle for picking up fluid and debris from the
surface are associated with the base. A clean water holding tank and a detergent holding tank are removably
mounted to the handle while a recovery tank is removably
mounted to the base. A mixing valve is fluidly connected
between the holding tanks and the spray nozzle for
changing the mixing ratio of the detergent with respect
to the water. The fluid recovery tank includes an integrally
molded conduit that extends from the suction nozzle and
a mounting for an accessory hose that interrupts the fluid
path from the suction nozzle in the conduit and redirects
fluid flow through the hose. A pump is fluidly connected
between the mixing valve and the dispensing nozzle and
includes a pump priming valve that operates on negative
air pressure to clear air from the fluid lines during pump
operation. A free floating brush is pivotally attached to
the base for automatically adjusting to different surface
conditions during cleaning operations.
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and second fluids, the third chamber also in fluid communication with the distribution nozzle for supplying a
mixture of the first and second fluids to the distribution
nozzle.
[0005] Other aspects of the invention will become apparent by consideration of the detailed description and
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
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[0006]
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Fig. 1 is a perspective view of an extractor cleaning
machine according to one embodiment of the invention.
Fig. 2 is a partially exploded view of the extractor
cleaning machine shown in Fig. 1.
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Fig. 3 is a rear perspective view of a supply tank of
the extractor cleaning machine of Fig. 1.
Fig. 4 is a cross-sectional view of the supply tank
taken along lines 4 - - 4 of Fig. 2.
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Fig. 5 is another cross-sectional view of the supply
tank taken along lines 5 - - 5 of Fig. 1.
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Fig. 6 is a perspective view of a rear body portion of
the supply tank.
Fig. 7 is a perspective view of a sealing member of
the supply tank.
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Fig. 8 illustrates a valve assembly for use with a supply tank according to another embodiment of the invention.
Fig. 9 illustrates a valve assembly for use with a supply tank according to another embodiment.
Fig. 10 is a cross-sectional view of the valve assembly of Fig. 10.

SUMMARY
[0004] In one embodiment, the invention provides an
extractor cleaning machine including a base movable
along a surface to be cleaned, and the base includes a
distribution nozzle and a suction nozzle. A suction source
is in fluid communication with the suction nozzle, and the
suction source is operable to draw fluid from the surface
through the suction nozzle. A recovery tank is in fluid
communication with the suction source and the suction
nozzle to receive the fluid drawn through the suction nozzle. The extractor cleaning machine further includes a
removeable supply tank including, a first chamber for
storing a first fluid, a second chamber for storing a second
fluid, and a third chamber in fluid communication with the
first chamber and the second chamber to receive the first
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Fig. 11 illustrates another embodiment of a supply
tank for use with the extractor cleaning machine
shown in Fig. 1.
Fig. 12 illustrates a valve assembly of the supply tank
of Fig. 11.
Fig. 13 illustrates a valve assembly for use with the
supply tank shown in Fig. 11 according to another
embodiment of the invention.
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Fig. 14 is a perspective view of yet another embodiment of a supply tank for use with the extractor
cleaning machine shown in Fig. 1
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Fig. 15 is a cross-sectional view of the supply tank
of Fig. 14 taken along lines 15 - - 15 of Fig. 14.
Fig. 16 is an enlarged cross-sectional view of a portion of the supply tank of Fig. 15.
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Fig. 17 is a perspective view of a portion of a valve
assembly of the supply tank of Fig. 14.
Fig. 18 is an enlarged view of a portion of the supply
tank shown in Fig. 14.
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Fig. 19 is an enlarged cross-sectional view of a portion of the supply tank shown in Fig. 14.
15

Fig. 20 is a cross-sectional view of a portion of a
supply tank for use with the extractor cleaning machine of Fig. 1 according to another embodiment.
Fig. 21 is a rear side view of the supply tank assembly
of Fig. 20.
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DETAILED DESCRIPTION
[0007] Before any embodiments of the invention are
explained in detail, it is to be understood that the invention
is not limited in its application to the details of construction
and the arrangement of components set forth in the following description or illustrated in the following drawings.
The invention is capable of other embodiments and of
being practiced or of being carried out in various ways,
within the scope of the appended claims.
[0008] Fig. 1 illustrates an extractor cleaning machine
20 (hereinafter referred to simply as an "extractor"). In
the illustrated embodiment, the extractor 20 is an upright
extractor operable to clean a surface such as, for example, a floor. In other embodiments, the extractor 20 may
be, for example, a canister-type extractor, a handheld
extractor, or a portable carpet cleaner. In some embodiments, the extractor 20 may be adapted to clean a variety
of surfaces, such as carpets, hardwood floors, tiles, or
the like. The extractor 20 distributes or sprays a cleaning
fluid (e.g., water, detergent, or a mixture of water and
detergent) onto the surface to clean the surface. The extractor 20 then draws the cleaning fluid and dirt off of the
surface, leaving the surface relatively clean and dry.
[0009] The illustrated extractor 20 includes a body having a base or foot 24 and a handle 28 that is pivotally
coupled to the base 24. A suction source is supported
by the base 24, and a recovery tank 36 is coupled to the
base 24. A distributor is supported by the handle 28, and
a supply tank 44 is coupled to the handle 28. The base
24 is movable along the surface to be cleaned and supports the other components of the extractor 20. Two
wheels 48 (only one of which is shown in Fig. 1) are coupled to the base 24 to facilitate movement of the base 24
along the surface. In the illustrated embodiment, the
wheels 48 are idle wheels. In other embodiments, the
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wheels 48 may be driven wheels.
[0010] The base 24 includes a distribution nozzle, a
suction nozzle 56, and a brush assembly. The distribution
nozzle is coupled to the lower surface of the base 24 to
direct cleaning fluid toward the surface. The suction nozzle 56 is also coupled to the base 24 to draw fluid and
dirt from the surface back into the recovery tank 36. The
brush assembly is coupled to the lower surface of the
base 24 adjacent the nozzle 56 to scrub the surface. In
some embodiments, the brush assembly may be electrically or pneumatically rotated to agitate and scrub the
surface.
[0011] The illustrated handle 28 is pivotally coupled to
and extends from the base 24. The handle 28 is pivotable
or tiltable relative to the base 24 from the generally vertical storage position shown in Fig. 1 to an infinite number
of generally non-vertical inclined operating positions. Pivoting the handle 28 to an operating position facilitates
moving the base 24 along the surface. When the handle
28 is in the upright position, the supply tank 44 is above
and over the recovery tank 36. The handle 28 supports
a trigger 64 that is actuatable to spray cleaning fluid from
the supply tank 44 through the distribution nozzle and
onto the surface. The handle 28 also supports an accessory hose 68 that is connectable to a variety of hand-held
tools.
[0012] The suction source is in fluid communication
with the suction nozzle 56 to draw fluid and dirt from the
surface through the nozzle 56. In some embodiments,
the suction source includes an electric motor that rotates
a fan to generate a vacuum to draw the fluid and dirt
through the nozzle 56.
[0013] The recovery tank 36 is in fluid communication
with the suction source and the suction nozzle 56 to receive and store the fluid and dirt drawn through the nozzle
56. The illustrated recovery tank 36 is removably coupled
to and supported by the base 24. In other embodiments,
the recovery tank 36 may be supported by the handle 28.
[0014] The distributor is in fluid communication with
the distribution nozzle and transports cleaning fluid from
the supply tank 44 to the surface through the distribution
nozzle. In some embodiments, the distributor may include a pump, a valve, and conduits connecting the supply tank 44, the valve, and the pump to transport and
control the flow of cleaning fluid to the distribution nozzle.
In some embodiments, the distributor may not include
the pump such that cleaning fluid is gravity-fed from the
supply tank 44 to the distribution nozzle.
[0015] The supply tank 44 includes a first tank 72 for
storing a first cleaning fluid (e.g., water) and a second
tank 76 above the first tank 72 for storing a second cleaning fluid (e.g., detergent). In other embodiments, the relative positions of the first tank 72 and the second tank
76 may be reversed. In the illustrated embodiment, the
supply tank 44 is supported on the handle 28 to supply
the cleaning fluids to the distribution nozzle. The supply
tank 44 is removable from the handle 28 to facilitate filling
or emptying the tanks 72, 76. In other embodiments, the
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supply tank 44 may be supported on the base 24.
[0016] As shown in Figs. 2-4, the first tank 72 includes
a body 80 having a front body portion 84 and a rear body
portion 88. The front and rear body portions 84, 88 are
coupled together to define a first chamber 92 (Fig. 4) for
storing the first cleaning fluid. In the illustrated embodiment, the front body portion 84 is blow molded and the
rear body portion 88 is coupled to the front body portion
84 with screws. In other embodiments, the rear body portion 88 may be connected to the front body portion 84 by
welding, glue, snaps, or geometric features (e.g., dovetail
joints). A first inlet aperture 94 is formed in an upper surface 96 of the body 80 for filling the first tank 72. The first
inlet aperture 94 is covered by a first cap 100 to allow
selective access to the first chamber 92. A handle 98 is
coupled to and extends from the front body portion 84.
The illustrated handle 98 includes a latching mechanism
99 to releasably secure the supply tank 44 to the extractor
20.
[0017] In the illustrated embodiment, the rear body portion 88 includes two projected areas 102. In other embodiments, the rear body portion 88 may include fewer
or more projected areas. When the tank 44 is coupled to
the handle 28, the handle 28 is located between the projected areas 102 and the projected areas 102 and the
handle 28 provide a locating feature that helps the user
locate the proper position of the tank 44 to couple the
tank 44 to the handle 28. The projected areas 102 extend
outwardly from the supply tank 44 to increase the capacity (e.g., volume) of the first chamber 92. During manufacture, the sizes of the projected areas 102 may be increased or decreased depending on the desired capacity
of the first chamber 92. Adjusting the sizes of the projected areas 102 on the rear body portion 88 allows the
capacity of the first chamber 92 to be easily changed
while maintaining the industrial design of the supply tank
44 (i.e., without altering the appearance of the visible
portions of the supply tank 44 when the tank 44 is connected to the extractor 20).
[0018] The second tank 76 is coupled to and supported
by the first tank 72 such that the first tank 72 and the
second tank 76 are removable from the handle 28 as a
single unit. In the illustrated embodiment, the second tank
76 is positioned within the first tank 72 such that the supply tank 44 is a tank-in-tank design that separates the
second cleaning fluid from the first cleaning fluid. As
shown in Figs. 4 and 5, the second tank 76 is formed by
a portion of the front body portion 84, a portion of the rear
body portion 88, and an inner wall 104 extending through
the body 80. The inner wall 104 does not extend entirely
across the body 80, but instead extends to the upper
surface 96 to define a relatively small fill neck 106 for
filling the first chamber 92 of the first tank 72 through the
first inlet aperture 94. The rear body portion 88 is removable from the front body portion 84 to facilitate positioning
and manufacturing the second tank 76 within the first
tank 72. The front body portion 84, the rear body portion
88, and the inner wall 104 together define a second cham-
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ber 108 for storing the second cleaning fluid. In other
embodiments, the second tank 76 may be discrete from,
yet permanently coupled or fixed to the body 80 of the
first tank 72. In still other embodiments, the second tank
76 may snap-fit into the first tank 70, or otherwise releasably coupled to by latches, snaps, or fasteners. A second
inlet aperture 110 is formed in the upper surface 96 of
the body 80 for filling the second tank 76. The second
inlet aperture 110 is covered by a second cap 112 to
allow selective access to the second chamber 108.
[0019] As shown in Figs. 4-5, the front and rear body
portions 84, 88 also define a mixing chamber 116 in a
lower portion of the body 80 below and toward the rear
of the first and second chambers 92, 108 such that the
mixing chamber 116 remains at a lowest point of the tank
44 when a user reclines the handle 28. The first and second chambers 92, 108 are in fluid communication with
the mixing chamber 116 via a T-shaped recess or groove
120 (Fig. 7) formed in the rear body portion 88. In other
embodiments, the chambers 92, 108 may be in fluid communication with the mixing chamber 116 via a tube or
conduit. In the illustrated embodiment, a cover 124 is
coupled to the rear body portion 88 to substantially cover
the T-shaped recess 120 and define two channels 125,
126 (Fig. 4) for fluid flow. The channels 125, 126 are
separated by a dividing wall 127 that extends from the
cover 124 to the rear body portion 88. The mixing chamber 116 is in fluid communication with the distributor and
the distribution nozzle via an outlet aperture. An outlet
valve 128 is coupled to the outlet aperture to selectively
allow fluid flow out of the mixing chamber 116. In the
illustrated embodiment, the outlet valve 128 is a poppet
valve that is automatically opened when the supply tank
44 is connected to the extractor 20 and automatically
closes when the supply tank 44 is removed. In other embodiments, other suitable valves may also or alternatively
be employed. The illustrated outlet aperture and valve
128 are located at a lowest point toward a rear of the
supply tank 44 to facilitate emptying or draining the mixing
chamber 116 when the handle 28 (Fig. 1) is in a nonvertical, use position. A breather tube may extend from
the mixing chamber 116 to a top of the supply tank 44 to
evacuate air out of the mixing chamber 116.
[0020] Referring to Figs. 4 and 6, the first chamber 92
is in fluid communication with the first channel 125 of the
T-shaped recess 120 via two outlets 132 formed in the
rear body portion 88. The outlets 132 are formed near a
bottom of the chamber 92 to facilitate draining when the
handle 28 (Fig. 1) is in a non-vertical, use position. A
plurality of inlets 136 is also formed in a circular pattern
on the rear body portion 88 such that the first channel
125 communicates with the mixing chamber 116. The
first cleaning fluid can thereby flow out of the first chamber
92 through the outlets 132, through the first channel 125
on the rear body portion 88, and into the mixing chamber
116 through the inlets 136.
[0021] As shown in Figs. 4 and 5, a check valve 140
is coupled to the rear body portion 88 and covers the
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inlets 136. The check valve 140 allows fluid to flow from
the first channel 125 into the mixing chamber 116, but
inhibits fluid from flowing back out of the mixing chamber
116 into the first channel 125. In the illustrated embodiment, the check valve 140 is an umbrella valve that
mounts to a central aperture 144 (Fig. 6) formed in the
rear body portion 88 in the center of the inlets 136. The
check valve 140 includes an elastomeric head 148 that
covers the inlets 136 and is deflectable to allow fluid flow
into the mixing chamber 116. In other embodiments, other suitable check valves may also or alternatively be employed. In addition, the inlets 136 may be formed in other
patterns or the rear body portion 88 may only include a
single inlet.
[0022] Referring back to Figs. 4 and 6, the second
chamber 108 is in fluid communication with the second
channel 126 of the T-shaped recess 120 via an outlet
152 formed in the rear body portion 88. The outlet 152
is formed near a bottom of the second chamber 108 to
facilitate maximum draining when the handle 28 (Fig. 1)
is in a non-vertical, use position. A relatively large-diameter inlet 156 and a relatively small-diameter inlet 160
are also formed in the rear body portion 88 such that the
second channel 126 is in fluid communication with the
mixing chamber 116. Although in the illustrated embodiment the inlets 156, 160 are circular, in other embodiments the inlets can have other suitable shapes and/or
sizes. The second cleaning fluid can thereby flow out of
the second chamber 108 through the outlet 152, through
the second channel 126 on the rear body portion 88, and
into the mixing chamber 116 through either or both of the
inlets 156, 160.
[0023] In the illustrated embodiment, the second tank
76 is positioned in an upper portion of the body 80 so
that the second chamber 108 is located generally above
the first chamber 92 and the mixing chamber 116. Therefore, the fluid level within the second chamber is above
the fluid level in the first chamber 92 even when the handle 28 is in a reclined position relative to the base 24.
Such an arrangement inhibits cross-mixing of fluid between the tanks 72, 76. That is, by positioning the second
chamber 108 above the first chamber 92 and the mixing
chamber 116, cleaning fluid within the mixing chamber
116 and water within the first chamber 92 are generally
inhibited from flowing back into the second chamber 108
when the extractor 20 is not in operation. In addition, the
geometry of the inner wall 104 and the fill neck 106 (Fig.
5) limits the volume of fluid that could be located above
the second chamber 108 if the first chamber 92 were
completely filled. Cross-flow in the opposite direction
(i.e., from the second chamber 108, through the mixing
chamber 116, and into the first chamber 92) is inhibited
by the check valve 140. In other embodiments, the tanks
72, 76 may be positioned at relatively the same height,
and the supply tank 44 may include multiple check valves
to inhibit cross-flow between the tanks 72, 76.
[0024] As shown in Figs. 4-6, the supply tank 44 also
includes a valve assembly 164 coupled to the body 80
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of the first tank 72 and extending into the mixing chamber
116. The valve assembly 164 allows a user to adjust the
amount (i.e., flow rate) of second cleaning fluid being
supplied from the second tank 76 to the mixing chamber
116 and, ultimately, the distribution nozzle. By adjusting
the flow rate of the second cleaning fluid, a user can
change the ratio (i.e., concentration) of detergent to water
being distributed onto a surface. In the illustrated embodiment, the valve assembly 164 is mounted to and supported by the first tank 72 such that the entire supply tank
44 (e.g., the first tank 72, the second tank 76, and the
valve assembly 164) is removable as a single unit from
the extractor 20.
[0025] The illustrated valve assembly 164 includes an
actuator 168, an elongated shaft 172, a sealing member
176, and a biasing member 180. The actuator 168 extends from the front body portion 84 of the first tank 72
and is manually rotatable by the user. The elongated
shaft 172 extends from the actuator 168 and through the
mixing chamber 116 toward the rear body portion 88 of
the first tank 72. Annular seals 184 (e.g., O-rings) are
positioned about a portion of the shaft 172 to inhibit fluid
leakage out of the mixing chamber 116.
[0026] The sealing member 176 is coupled to an end
of the elongated shaft 172 opposite the actuator 168. As
shown in Fig. 7, the sealing member 176 is formed of an
elastomeric material and includes a planar portion 188
and a recessed portion 192. The planar portion 188 engages an inner surface 196 of the rear body portion 88
to selectively block the large-diameter inlet 156 and the
small-diameter inlet 160. The recessed portion 192 is
spaced apart from the inner surface 196 of the rear body
portion 88 to selectively allow fluid flow through the inlets
156, 160 when the planar portion 188 does not cover the
inlets 156, 160.
[0027] Referring back to Figs. 4-6, the biasing member
180 extends between the front body portion 84 and a
flange 200 mounted to the shaft 172. The biasing member
180 biases the shaft 172 toward the rear body portion 84
to maintain the planar portion 188 of the sealing member
176 in constant engagement with the rear body portion
88. In the illustrated embodiment, the biasing member
180 is a coil spring. In other embodiments, other suitable
biasing members may also or alternatively be employed.
[0028] In operation, the sealing member 176 selectively blocks the large-diameter inlet 156 and/or the smalldiameter inlet 160 to meter the flow rate of the second
cleaning fluid that flows into the mixing chamber 116 via
gravity. In the illustrated embodiment, the valve assembly
164 has three positions corresponding to three mixing
ratios of first cleaning solution to second cleaning solution. A user can switch the valve assembly 164 between
the positions by rotating the actuator 168 to change the
orientation of the sealing member 176 relative to the inlets
156, 160. In other embodiments, the valve assembly 164
may have fewer or more positions corresponding to different mixing ratios. In the first position (i.e., a super wash
or spot wash position), the small-diameter inlet 160 (Fig.
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7) is blocked by the sealing member 176 and the largediameter inlet 156 (Fig. 7) is unblocked such that a relatively large amount of second cleaning fluid can flow into
the mixing chamber 116. In the second position (i.e., a
regular wash position), the large-diameter inlet 156 is
blocked by the sealing member 176 and the small-diameter inlet 160 is unblocked such that a smaller amount
of second cleaning fluid can flow into the mixing chamber
116. In the third position (i.e., a rinse position), both of
the inlets 156, 160 are blocked by the sealing member
176 such that the second cleaning fluid cannot flow into
the mixing chamber 116. In other embodiments the tank
can include another outlet directly from the first chamber
92 (i.e., fluid from the first chamber 92 does not travel
through the mixing chamber 116) so that the extractor
20 can be used in a rinse mode without operating the
valve 164.
[0029] In other embodiments, the rear body portion 88
may only include a single inlet that allows the second
cleaning fluid to flow into the mixing chamber 116. In such
embodiments, the valve assembly 164 may be operable
to selectively block or unblock the single inlet to change
the extractor 20 between a wash mode and a rinse mode.
Alternatively, the valve assembly 164 may selectively
block or unblock a portion of the single inlet to meter the
amount of second cleaning fluid flowing into the mixing
chamber 116. In such embodiments, a user may adjust
the concentration of second cleaning fluid being discharged onto a surface by rotating the actuator 168 only
a small degree. In still other embodiments, both of the
inlets 156, 160 could have generally the same diameter,
and the sealing member 176 could selectively block both
inlets, one inlet, or neither inlet to control the flow rate.
[0030] By positioning the valve assembly 164 directly
on the supply tank 44, the supply tank 44 can be easily
interchanged with a premixed water and detergent supply
tank that includes only a single fluid chamber. That is,
like a premixed supply tank, the illustrated supply tank
44 only includes a single outlet (e.g., the outlet aperture
covered by the outlet valve 128) that communicates with
the distributor and the distribution nozzle of the extractor
20. Additional valves and conduits are therefore not
needed inside the extractor 20 to mix the cleaning solutions of a two-tank assembly to a desired ratio. Therefore,
the manufacturer can produce substantially the same extractor and switch only the tank 44 with a premixed-style
tank depending on the type of extractor being supplied
to the customer. Furthermore, the illustrated supply tank
44 maintains the first cleaning fluid and the second cleaning fluid in separate chambers 92, 108. Such an arrangement allows a user to easily adjust the detergent concentration being distributed onto a surface for different cleaning situations.
[0031] Fig. 8 illustrates another embodiment of a valve
assembly 300 for use with the supply tank 44. The illustrated valve assembly 300 includes an actuator 304, an
elongated shaft 308, and a sealing member 312. In the
illustrated embodiment, the actuator 304 defines a slot
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316 and the elongated shaft 308 includes a projection
320 extending into the slot 316. The slot 316 and the
projection 320 provide a cam mechanism that moves the
elongated shaft 308 and the sealing member 312 axially
relative to the supply tank 44 when the actuator 304 is
rotated. As the shaft 308 moves axially, the sealing member 312 blocks or unblocks an inlet in the rear body portion
88 to inhibit or allow the second cleaning fluid to flow into
the mixing chamber 116. In some embodiments, the
valve assembly 300 can also control the mix ratio by selectively allowing flow through one or more inlets in the
rear body portion 88.
[0032] Figs. 9 and 10 illustrate yet another embodiment
of a valve assembly 400 for use with the supply tank 44.
Similar to the valve assembly 300 of Fig. 9, the illustrated
valve assembly 400 includes an actuator 404, an elongated shaft 408, and a sealing member 412. In the illustrated embodiment, the actuator 404 is a pivotable lever
that is coupled to the shaft 408 via a slot 416 and a projection 420. The slot 416 and the projection 420 provide
a cam mechanism that moves the elongated shaft 408
and the sealing member 412 axially relative to the supply
tank 44 when the actuator 404 is pivoted. As the shaft
408 moves axially, the sealing member 412 blocks or
unblocks an inlet in the rear body portion 88 to inhibit or
allow the second cleaning fluid to flow into the mixing
chamber 116.
[0033] Fig. 11 illustrates another embodiment of a supply tank assembly 500 for use with the extractor 20. The
illustrated supply tank assembly 500 includes a first tank
504, a second tank 508, and a valve assembly 512. The
first tank 504 includes a body 516 that defines a first
chamber 520 for storing a first cleaning fluid. A first cap
524 is coupled to an upper surface of the first tank 504
to allow selective access to the first chamber 520 through
an inlet aperture. The second tank 508 includes a body
528 that defines a second chamber 532 for storing a second cleaning fluid. In the illustrated embodiment, the
body 516 of the first tank 504 and the body 528 of the
second tank 508 are two discrete bodies that are securely
or releasably coupled together. In other embodiments,
the first tank 504 and the second tank 508 may be integrally formed as a single piece such that a portion of the
body 516 of the first tank 504 defines the second tank 508.
[0034] As shown in Figs. 11 and 12, the valve assembly
512 extends through the second tank 508 and is supported by the body 516 of the first tank 504. The illustrated
valve assembly 512 includes an outer tube 536 (Fig. 13),
an inner tube 540, and an actuator 544. The outer tube
540 extends to a bottom surface 548 of the body 528 of
the second tank 508 and defines an opening 552 near
the bottom surface 548. In the illustrated embodiment, a
gasket 556 is positioned between the outer tube 540 and
the bottom surface 548 to inhibit fluid leakage from the
second tank 508. A sleeve nut 560 is coupled to an upper
end of the outer tube 536 to secure the outer tube 536
to the body 528 of the second tank 508. In the illustrated
embodiment, the sleeve nut 560 may be loosened and
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the valve assembly 512 may be temporarily removed to
refill the second tank 508.
[0035] The inner, or selector, tube 540 is positioned
substantially within the outer tube 536 and defines a
cross-hole 564 at substantially the same height as the
opening 552 in the outer tube 536. The inner tube 540 is
rotatable relative to the outer tube 536 to selectively move
the cross-hole 564 into and out of fluid communication
with the opening 552. When the cross-hole 564 and the
opening 552 are aligned, the second cleaning fluid stored
within the second chamber 532 can flow into the inner
tube 540 through the cross-hole 564 to a fluid conduit
568. The fluid conduit 568 extends from the second tank
508 to a mixing chamber 572 positioned in a lower portion
of the first tank 504. In some embodiments, the fluid conduit 568 may extend through the first chamber 520. In
other embodiments, the fluid conduit 568 may be coupled
to or formed on an outer surface of the first tank 504.
When the cross-hole 564 and the opening 552 are not
aligned, the inner tube 540 blocks the second cleaning
fluid from flowing out of the second tank 508.
[0036] The actuator 544 is coupled to an upper portion
of the inner tube 540 to rotate the inner tube 540 relative
to the outer tube 536. In the illustrated embodiment, the
actuator 544 is a dial that is manually rotatable by a user.
In other embodiments, other suitable actuators may also
or alternatively be employed.
[0037] Referring to Fig. 11, the mixing chamber 572 is
also in fluid communication with the first chamber via a
check valve 576. The check valve 576 permits fluid to
flow from the first chamber 520 into the mixing chamber
572, but inhibits fluid flow back into the first chamber 520.
In the illustrated embodiment, the supply tank assembly
500 also includes a mushroom, or poppet, valve 580.
The valve 580 is coupled to an outlet aperture of the
mixing chamber 572 to selectively allow fluid flow out of
the mixing chamber 572. The valve 580 is automatically
opened when the supply tank assembly 500 is connected
to the extractor 20 and is automatically closed when the
supply tank assembly 500 is removed. In some embodiments, such as the illustrated embodiment, a gasket 584
may be coupled to the valve 580 adjacent the outlet aperture to inhibit fluid leakage when the supply tank assembly 500 is supported on the extractor 20.
[0038] Fig. 13 illustrates another embodiment of a
valve assembly 600 for use with the supply tank assembly
500 of Fig. 11. The illustrated valve assembly 600 includes a threaded shaft 604, a sealing member 608, and
an actuator 612. The threaded shaft 604 extends through
an internally-threaded support bracket 616 coupled to
the body 528 of the second tank 508. In the illustrated
embodiment, the support bracket 616 is secured to the
second tank 508 by a sleeve nut 620. The sleeve nut 620
may be loosened and the valve assembly 600 may be
temporarily removed to refill the second tank 508. In other
embodiments, the support bracket 616 may be integrally
formed as a single piece with the second tank 508. The
threaded shaft 604 is rotatable relative to the support
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bracket 616 to move axially within the second tank 508.
A packing seal 624 is positioned between a portion of
the shaft 604 and the support bracket 616 to inhibit fluid
leakage from the second tank 508.
[0039] The sealing member 608 is coupled to an end
of the threaded shaft 604 opposite the support bracket
616. In the illustrated embodiment, the sealing member
608 is a relatively flat disk that blocks or unblocks an
outlet aperture 628 formed in the second tank 508 to
inhibit or allow fluid flow out of the second chamber 532.
As the threaded shaft 604 is rotated, the sealing member
608 moves axially with the shaft 604 toward or away from
the outlet aperture 628 to block or unblock the outlet aperture 628. When the sealing member 608 tightly engages the bottom surface 552 of the body 528, the sealing
member 608 inhibits fluid from flowing out of the second
chamber 532 and into the fluid conduit 568. When the
sealing member 608 is spaced apart from the bottom
surface 552, the sealing member 608 allows fluid flow
into the conduit 568. As such, a user can finely adjust
the amount of fluid flowing out of the second tank 508 by
rotating the threaded shaft 604 a small degree. In other
embodiments, the sealing member 608 may be generally
conically-shaped and the outlet aperture 628 may be defined by a generally conically-shaped surface. In such
embodiments, the conical sealing member could move
into and seal against the conical aperture to allow fine
adjustment of the mixing ratio.
[0040] The actuator 612 is coupled to an upper portion
of the threaded shaft 604 to facilitate rotating the threaded
shaft 604. In the illustrated embodiment, the actuator 612
is a dial that is integrally formed with the threaded shaft
604 and manually rotatable by a user. In other embodiments, the actuator 612 may be a separate member that
is coupled to the threaded shaft 604. In further embodiments, other suitable actuators may also or alternatively
be employed.
[0041] Fig. 14 illustrates another embodiment of a supply tank assembly 700 for use with the extractor 20. The
illustrated supply tank assembly 700 includes a first tank
704, a second tank 706 and a valve assembly 708. The
first tank 704 includes a body 712 having a front body
portion 716 and a rear body portion 720. The front and
rear body portions 716, 720 are coupled together to define a first chamber 724 for storing a first cleaning fluid.
The front body portion 716, the rear body portion 720,
and an inner wall 722 define a second chamber 723 of
the second tank 706 for storing a second cleaning fluid,
similar to the second chamber 108 shown in Fig. 4.
[0042] The front and rear body portions 716, 720 also
define a mixing chamber 728 in a lower portion of the
body 712. The first chamber 724 is in fluid communication
with the mixing chamber 728 via a first channel 732 defined between the rear body portion 720 and a cover 736.
A check valve 740 is coupled to the rear body portion
720 adjacent the first channel 732 to selectively allow
fluid flow from the first channel 732 into the mixing chamber 728. The second chamber is in fluid communication
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with the mixing chamber 728 via a second channel 744
defined between the rear body portion 720 and the cover
736. An inlet 748 is formed in the rear body portion 720
adjacent the second channel 744 to allow fluid flow from
the second channel 744 into the mixing chamber 728.
The valve assembly 708 selectively blocks the inlet 748
to prohibit fluid flow from the second chamber into the
mixing chamber 728.
[0043] The valve assembly 708 is coupled to the front
body portion 716 and extends into the mixing chamber
728. As shown in Figs. 15-18, the valve assembly 708
includes an actuator 752, an elongated shaft 756, a sealing member 760, and a biasing member 764. The actuator 752 extends from the front body portion 716 and is
manually rotatable by a user. Two ribs 768 extend from
the actuator 752 toward a cam surface 772 formed on
the front body portion 716. As shown in Figs. 18-19, the
cam surface 772 includes recessed portions 776 and protruding portions 780. The ribs 768 engage the cam surface 772 and follow the contour of the recessed and protruding portions 776, 780 to move the elongated shaft
756 along a longitudinal axis of the shaft 756 relative to
the tank body 712. In the illustrated embodiment, the actuator 752 also includes detents 784 (Figs. 16-17) formed
on the ribs 768. The detents 784 releasably engage corresponding recesses 788, 792 formed in the cam surface
772 to define two discrete operating positions of the valve
assembly 708. In other embodiments, additional recesses may be formed in the cam surface 772 to define three
or more operating positions of the valve assembly 708.
[0044] Referring back to Fig. 15, the elongated shaft
756 extends from the actuator 752 and through the mixing
chamber 728 toward the rear body portion 720. In the
illustrated embodiment, the elongated shaft 756 and the
actuator 752 are integrally formed as a single piece. In
other embodiments, the elongated shaft 756 and the actuator 752 may be separate pieces that are coupled together. Annular seals 796 (e.g., O-rings) are positioned
about a portion of the shaft 756 adjacent the mixing chamber 728 to inhibit fluid leakage out of the mixing chamber
728.
[0045] The sealing member 760 is coupled to an end
of the elongated shaft 756 opposite the actuator 752. The
sealing member 760 may be formed of, for example, an
elastomeric material. The sealing member 760 has a planar surface 800 that engages an inner surface 804 of the
rear body portion 720 to selectively block fluid flow
through the inlet 748.
[0046] The biasing member 764 surrounds the elongated shaft 756 and extends between the front body portion 716 and a flange 808 mounted to the shaft 756. The
biasing member 764 biases the shaft 756 toward the rear
body portion 720 to maintain engagement between the
actuator 752 and the cam surface 772 on the front body
portion 716. In the illustrated embodiment, the biasing
member 764 is a coil spring. In other embodiments, other
suitable biasing members may also or alternatively be
employed.
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[0047] In operation, the valve assembly 708 is movable
between a first, or open, position (i.e., a wash position)
and a second, or closed, position (i.e., a rinse position)
by rotating the actuator 752. When in the open position,
the actuator 752 is positioned such that the ribs 768 engage the protruding portions 780 of the cam surface 772
and the detents 784 sit in the first set of recesses 788
(Fig. 19). In this position, the elongated shaft 756 is
moved away from the rear body portion 720 against the
force of the biasing member 764. The sealing member
760 is thereby spaced slightly apart from the rear body
portion 720 to allow fluid (e.g., detergent) flow through
the inlet 748 to the mixing chamber 728. When in the
closed position, the actuator 752 is positioned such that
the ribs 768 engage the recessed portions 776 of the
cam surface 772 and the detents 784 sit in the second
set of recesses 792 (Fig. 18). In this position, the elongated shaft 756 is moved toward the rear body portion
720 by the biasing member 764. The sealing member
760 thereby tightly engages the rear body portion 720 to
block the inlet 748 and inhibit fluid flow from the second
channel 744 into the mixing chamber 728.
[0048] In another embodiment, referring to Figs. 20
and 21, the mixing chamber 728 can include a pressure
relief valve 800. In the illustrated embodiment, the pressure relieve valve 800 is an umbrella valve, but in other
embodiments, other suitable types of valves can be used.
When pressure in the mixing chamber 728 is greater than
a predetermined pressure, the valve 800 opens to allow
fluid in the mixing chamber 728 to travel into the channel
744 and toward the second chamber 723. However, the
pressure relief valve 800 does not allow fluid to flow in
the opposite direction (i.e., from the camber 723 toward
the mixing chamber 728). The pressure relief valve 800
is particularly suited for extractors that use a pump to
pressurize the fluid that flows from the tank 700 to the
surface being cleaned. In such extractors, when the extractor is turned off (i.e., the pump is turned off), fluid can
flow back through the pump and into the mixing chamber
728, which can increase the pressure in the mixing chamber 728 above a desirable level. The pressure relief valve
800 can then vent the undesirable pressure to the larger
volume chamber 723.
[0049] Although the invention has been described in
detail with reference to certain preferred embodiments,
variations and modifications exist within the scope of the
appended claims.

Claims
1.

55
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An extractor cleaning machine (20) comprising:
a base (24);
a distribution nozzle;
a suction nozzle (56);
a suction source in fluid communication with the
suction nozzle (56), the suction source operable
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to draw fluid from a surface through the suction
nozzle (56);
a recovery tank (36) coupled to the base (24),
the recovery tank (36) in fluid communication
with the suction source and the suction nozzle
to receive the fluid drawn through the suction
nozzle (56); and
a removable supply tank (700) including
a first chamber (724) for storing a first fluid,
a second chamber (723) for storing a second fluid, and
a third chamber (728) in fluid communication with the first chamber (724) and the second chamber (723) to receive the first and
second fluids, the third chamber (728) also
in fluid communication with the distribution
nozzle for supplying a mixture of the first
and second fluids to the distribution nozzle.

includes a body including the base (24) and a handle
(28) configured to move the base (24) along the surface to be cleaned, wherein the first chamber (724),
the second chamber (723), the third chamber (728),
and the valve assembly (708) are removable as a
single unit from the body.

5

8.

The extractor cleaning machine (20) of claim 1,
wherein the extractor cleaning machine (20) further
includes a body including the base (24) and a handle
(28) that is pivotally coupled to the base (24) between
an upright storage position and an inclined operating
position, wherein the supply tank (700), including the
first, the second, and the third chambers
(724,723,728), is coupled to the handle (28) such
that the supply tank (700) pivots with the handle (28)
relative to the base (24), and wherein the second
chamber (723) of the supply tank (700) is positioned
above a majority of the first chamber (724) when the
handle (28) is in the upright and inclined positions.

9.

The extractor cleaning machine (20) of claim 1,
wherein the supply tank (700) includes a body (712)
and a rear wall (720) formed as a single component
coupled to the body (712), and wherein the rear wall
(720) and the body (712) define at least a portion of
the first, the second, and the third chambers
(724,723,728).
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2.

3.

The extractor cleaning machine (20) of claim 1, further comprising a handle (28) configured to move
the base (24) along the surface, wherein the supply
tank (700) is removably coupled to the handle (28),
and wherein the recovery tank (36) is removably coupled to the base (24).
The extractor cleaning machine (20) of claim 2,
wherein the handle (28) is pivotally coupled to the
base (24), and wherein the supply tank (700), including the first, second, and third chambers
(724,723,728), is coupled to the handle (28) such
that the supply tank (700) pivots with the handle (28)
relative to the base (24).

25
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Patentansprüche
1.
35

4.

The extractor cleaning machine (20) of claim 3,
wherein the handle (28) is pivotable with respect to
the base (24) between an upright storage position
and an inclined operating position, and wherein
when the handle (28) is in the upright storage position, the first, the second, and the third storage chambers (724,723,728) of the supply tank (700) are
above and over the recovery tank (36).

5.

The extractor cleaning machine (20) of claim 1,
wherein the supply tank (700) includes a pressure
relief valve (800) operable to provide selective fluid
communication from the third chamber (728) toward
the second chamber (723).

6.

The extractor cleaning machine (20) of claim 1,
wherein the supply tank (700) further includes a
valve assembly (708) operable to control the amount
of the second fluid being supplied from the second
chamber (723) to the third chamber (728).
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The extractor cleaning machine (20) of claim 6,
wherein the extractor cleaning machine (20) further

9

Extraktorreinigungsmaschine (20), umfassend:
eine Basis (24);
eine Verteildüse;
eine Saugdüse (56);
eine Saugquelle in Fluidverbindung mit der
Saugdüse (56), wobei die Saugquelle betätigbar
ist, um Fluid von einer Oberfläche durch die
Saugdüse (56) abzusaugen;
einen Rückgewinnungstank (36), der mit der Basis (24) verbunden ist, wobei der Rückgewinnungstank (36) in Fluidverbindung mit der Saugquelle und der Saugdüse steht, um das durch
die Saugdüse (56) abgesaugte Fluid aufzunehmen; und
einen abnehmbaren Einspeisungstank (700)
einschließlich
einer ersten Kammer (724) zum Speichern eines ersten Fluids,
einer zweiten Kammer (723) zum Speichern eines zweiten Fluids und
einer dritten Kammer (728) in Fluidverbindung
mit der ersten Kammer (724) und der zweiten
Kammer (723) zum Aufnehmen des ersten und
des zweiten Fluids, wobei die dritte Kammer
(728) auch in Fluidverbindung mit der Verteildü-
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und einer geneigten Betriebsstellung verbunden ist,
worin der Einspeisungstank (700) einschließlich der
ersten, der zweiten und der dritten Kammer (724,
723, 728) mit dem Griff (28) verbunden ist, sodass
der Einspeisungstank (700) mit dem Griff (28) relativ
zur Basis (24) schwenkt und worin die zweite Kammer (723) des Einspeisungstanks (700) oberhalb eines Großteils der ersten Kammer (724) positioniert
ist, wenn sich der Griff (28) in der aufrechten und der
geneigten Stellung befindet.

se zum Einspeisen eines Gemischs des ersten
und des zweiten Fluids in die Verteildüse steht.
2.

3.

4.

5.

6.

7.

8.

Extraktorreinigungsmaschine (20) nach Anspruch 1,
ferner umfassend einen Griff (28), der dafür konfiguriert ist, die Basis (24) entlang der Oberfläche zu
bewegen, worin der Einspeisungstank (700) abnehmbar mit dem Griff (28) verbunden ist und worin
der Rückgewinnungstank (36) abnehmbar mit der
Basis (24) verbunden ist.
Extraktorreinigungsmaschine (20) nach Anspruch 2,
worin der Griff (28) schwenkbar mit der Basis (24)
verbunden ist und worin der Einspeisungstank (700)
einschließlich der ersten, zweiten und dritten Kammer (724, 723, 728) mit dem Griff (28) verbunden
ist, sodass der Einspeisungstank (700) mit dem Griff
(28) relativ zur Basis (24) schwenkt.
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Extraktorreinigungsmaschine (20) nach Anspruch 3,
worin der Griff (28) mit Bezug auf die Basis (24) zwischen einer aufrechten Speicherstellung und einer
geneigten Betriebsstellung schwenkbar ist und worin, wenn sich der Griff (28) in der aufrechten Speicherstellung befindet, die erste, die zweite und die
dritte Speicherkammer (724, 723, 728) des Einspeisungstanks (700) über und oberhalb dem Rückgewinnungstank (36) sind.

20

Extraktorreinigungsmaschine (20) nach Anspruch 1,
worin der Einspeisungstank (700) ein Druckentlastungsventil (800) beinhaltet, das betätigbar ist, um
eine selektive Fluidverbindung von der dritten Kammer (728) hin zur zweiten Kammer (723) bereitzustellen.

30

Extraktorreinigungsmaschine (20) nach Anspruch 1,
worin der Einspeisungstank (700) ferner eine Ventilanordnung (708) beinhaltet, die betätigbar ist, um
die Menge des von der zweiten Kammer (723) in die
dritte Kammer (728) eingespeisten zweiten Fluids
zu regeln.
Extraktorreinigungsmaschine (20) nach Anspruch 6,
worin die Extraktorreinigungsmaschine (20) ferner
einen Körper einschließlich der Basis (24) und eines
Griffs (28) beinhaltet, der dafür konfiguriert ist, die
Basis (24) entlang der zu reinigenden Oberfläche zu
bewegen, worin die erste Kammer (724), die zweite
Kammer (723), die dritte Kammer (728) und die Ventilanordnung (708) als Einzeleinheit vom Körper abnehmbar sind.
Extraktorreinigungsmaschine (20) nach Anspruch 1,
worin die Extraktorreinigungsmaschine (20) ferner
einen Körper einschließlich der Basis (24) und eines
Griffs (28) beinhaltet, der schwenkbar mit der Basis
(24) zwischen einer aufrechten Speicherstellung
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Extraktorreinigungsmaschine (20) nach Anspruch 1,
worin der Einspeisungstank (700) einen Körper
(712) und eine Rückwand (720) beinhaltet, die als
Einzelkomponente mit dem Körper (712) verbunden
gebildet ist, und worin die Rückwand (720) und der
Körper (712) mindestens einen Abschnitt der ersten,
der zweiten und der dritten Kammer (724, 723, 728)
definieren.

Revendications
1.
25

Machine de
comprenant :

nettoyage

à

extracteur

(20)

une base (24) ;
une buse de distribution ;
une buse d’aspiration (56) ;
une source d’aspiration en communication fluidique avec la buse d’aspiration (56), la source
d’aspiration permettant d’extraire un fluide d’une
surface par l’intermédiaire de la buse d’aspiration (56) ;
un réservoir de récupération (36) accouplé à la
base (24), le réservoir de récupération (36) étant
en communication fluidique avec la source d’aspiration et la buse d’aspiration afin de recevoir
le fluide extrait par l’intermédiaire de la buse
d’aspiration (56) ; et
un réservoir d’alimentation amovible (700) comprenant
une première chambre (724) permettant de
stocker un premier fluide,
une deuxième chambre (723) permettant de
stocker un second fluide, et
une troisième chambre (728) en communication
fluidique avec la première chambre (724) et la
deuxième chambre (723) permettant de recevoir les premier et second fluides, la troisième
chambre (728) étant également en communication fluidique avec la buse de distribution pour
fournir un mélange des premier et second fluides à la buse de distribution.
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2.

10

Machine de nettoyage à extracteur (20) selon la revendication 1, comprenant en outre une poignée (28)
conçue pour déplacer la base (24) le long de la sur-
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quelle la deuxième chambre (723) du réservoir d’alimentation (700) est positionnée au-dessus d’une
grande partie de la première chambre (724) quand
la poignée (28) est dans les positions verticale et
inclinée.

face, le réservoir d’alimentation (700) étant accouplé
amovible à la poignée (28), et le réservoir de récupération (36) étant accouplé amovible à la base (24).
3.

4.

5.

Machine de nettoyage à extracteur (20) selon la revendication 2, dans laquelle la poignée (28) est accouplée pivotante à la base (24), et dans laquelle le
réservoir d’alimentation (700), comprenant les première, deuxième et troisième chambres (724, 723,
728), est accouplé à la poignée (28) de sorte que le
réservoir d’alimentation (700) pivote avec la poignée
(28) par rapport à la base (24).
Machine de nettoyage à extracteur (20) selon la revendication 3, dans laquelle la poignée (28) peut pivoter par rapport à la base (24) entre une position
de stockage verticale et une position de service inclinée, et dans laquelle quand la poignée (28) est
dans la position de stockage verticale, les première,
deuxième et troisième chambres de stockage (724,
723, 728) du réservoir d’alimentation (700) sont audessus et sur le réservoir de récupération (36).
Machine de nettoyage à extracteur (20) selon la revendication 1, dans laquelle le réservoir d’alimentation (700) comprend un limiteur de pression (800)
permettant de mettre en communication fluidique de
manière sélective la troisième chambre (728) avec
la deuxième chambre (723).
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6.

7.

8.

Machine de nettoyage à extracteur (20) selon la revendication 1, dans laquelle le réservoir d’alimentation (700) comprend un ensemble robinet (708) permettant de réguler la quantité du second fluide à fournir de la deuxième chambre (723) à la troisième
chambre (728).
Machine de nettoyage à extracteur (20) selon la revendication 6, ladite machine de nettoyage à extracteur (20) comprenant en outre un corps comportant
la base (24) et une poignée (28) conçue pour déplacer la base (24) le long de la surface à nettoyer, dans
laquelle la première chambre (724), la deuxième
chambre (723), la troisième chambre (728) et l’ensemble robinet (708) peuvent être retirés du corps
en un seul bloc.
Machine de nettoyage à extracteur (20) selon la revendication 1, ladite machine de nettoyage à extracteur (20) comprenant en outre un corps comportant
la base (24) et une poignée (28) accouplée pivotante
à la base (24) entre une position de stockage verticale et une position de service inclinée, dans laquelle
le réservoir d’alimentation (700), comprenant les
première, deuxième et troisième chambres (724,
723, 728), est accouplé à la poignée (28) de sorte
que le réservoir d’alimentation (700) pivote avec la
poignée (28) par rapport à la base (24), et dans la-
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20

Machine de nettoyage à extracteur (20) selon la revendication 1, dans laquelle le réservoir d’alimentation (700) comprend un corps (712) et une paroi arrière (720) formée en un seul bloc accouplé au corps
(712), et dans laquelle la paroi arrière (720) et le
corps (712) définissent au moins une partie des première, deuxième et troisième chambres (724, 723,
728).
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