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(57) ABSTRACT 

A portable surface cleaning apparatus including a base 
module for movement along a surface, an upright handle 
pivotally attached to the base module, a liquid dispensing 
system including a ?uid supply chamber in the form of a 
bladder for holding a supply of cleaning ?uid, a ?uid 
recovery system including a tank on the base module having 
a ?uid recovery chamber for holding recovered ?uid and 
housing the ?exible bladder, Wherein the recovery chamber 
is in ?uid communication With the ?uid supply chamber and 
the pressure in the ?exible bladder is equalized With the 
pressure in the tank as the cleaning ?uid is dispensed from 
the supply chamber and the dirty liquid is collected in the 
recovery chamber. The base module includes upper and 
loWer housing portions and the upright handle is pivotably 
mounted to the base module through at least one bearing for 
rotatable reception in the housing. 
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UPRIGHT EXTRACTON CLEANING MACHINE 
WITH HANDLE MOUNTING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application Ser. No. 09/575,929, ?led May 23, 2000, 
Which is a divisional application of US. patent application 
Ser. No. 09/112,527, ?led Jul. 8, 1998, now US. Pat. No. 
6,167,587, issued Jan. 2, 2001, Which claims the bene?t of 
US. Provisional Application Ser. No. 60/075,924, ?led on 
Feb. 25, 1998, and US. Provisional Application Ser. No. 
60/052,021, ?led on Jul. 9, 1997. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to an extraction cleaning 
machine. In one of its aspects, the invention relates to an 
upright extraction cleaning machine With a bearing for 
pivotally mounting a handle to a base. 

[0004] 2. Description of the Related Art 

[0005] Upright extraction cleaning machines have been 
used for removing dirt from surfaces such as carpeting, 
upholstery, drapes and the like. The knoWn extraction clean 
ing machines can be in the form of a canister-type unit as 
disclosed in US. Pat. No. 5,237,720 to Blase et al. or an 
upright unit as disclosed in US. Pat. No. 5,500,977 to 
McAllise et al. and US. Pat. No. 4,559,665 to FitZWater. 

[0006] Current upright extraction cleaning machines can 
be made easier to use by limiting the Weight and number of 
components, such as ?uid storage tanks, on the pivoting 
handle of the upright cleaning machine. Reducing the 
Weight that a user must support as the handle is tilted 
rearWardly can also loWer the center of gravity for the 
machine, Which results in a better feel to the user. 

SUMMARY OF THE INVENTION 

[0007] According to the invention, a portable surface 
cleaning apparatus comprises a base module for movement 
along a surface and having a rear portion, an upright handle 
pivotally attached to the rear portion of the base module, a 
liquid dispensing system and a ?uid recovery system. The 
base module includes an upper housing portion and a loWer 
housing portion. An upright handle is pivotally mounted to 
the rear portion of the base module through at least one 
bearing for pivotal reception in the housing. According to 
the invention, a socket is formed betWeen the upper and 
loWer housing portions for rotatably receiving the bearing. 
Preferably, the bearing is formed integral With the loWer 
portion of the upright handle. Desirably, the socket is formed 
by arcuate surfaces in mated edges of the upper and loWer 
housing portions. The loWer portion of the upright handle 
includes diverging arms, each including a bearing. Each 
bearing is formed integral With the loWer portion of the 
upright handle. Typically, Wheels are mounted to an axle 
Which are received Within the bearings for rotationally 
mounting the Wheels to the handle. 

[0008] Further according to the invention, a portable sur 
face cleaning apparatus has a base module comprising a base 
housing having an upper housing portion and a loWer 
housing portion Which have arcuate surfaces that betWeen 
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them de?ne a socket. An upright has depending arms span 
ning the base housing and having inner and outer sides, With 
the inner sides being adjacent the base housing. The inner 
sides of the arms have bearings Which are rotatably received 
in the socket de?ned by the arcuate surfaces of the upper and 
loWer housing portions for pivotally mounting the handle to 
the base housing. 

[0009] Preferably, the bearings are formed integrally With 
the arms. In one embodiment, the arcuate surfaces are 
formed by sideWalls of the upper and loWer housing por 
tions. Each bearing has an axis about Which the handle 
pivots With respect to the base housing, an axle is mounted 
to each of the bearings and is coaxial With respect to the axis 
of the bearings and a Wheel is rotatably mounted to each of 
the axles. 

[0010] In a preferred embodiment, each bearing has a 
circumferential slot in Which the arcuate surfaces are 
received. Further, the bearings have a relatively large diam 
eter relative to the axles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 
[0012] FIG. 1 is a perspective vieW of the extraction 
cleaning machine according to the invention; 

[0013] FIG. 2 is an exploded vieW of a base module of the 
extraction cleaning machine shoWn in FIG. 1; 

[0014] FIG. 3 is an exploded vieW of a base module and 
tank assembly of the extraction cleaning machine of FIG. 1; 

[0015] FIG. 4 is an exploded vieW of a handle assembly 
and portions of the base module for the extraction cleaning 
machine of FIG. 1; 

[0016] FIG. 5 is a partial sectional side vieW of the foot 
module of the extraction cleaning machine of FIG. 1; 

[0017] FIG. 5A is an exploded vieW of a ?oating brush 
assembly for the extraction cleaning machine of FIG. 1; 

[0018] FIG. 5B is a perspective vieW of an alternative 
brush assembly for the extraction cleaning machine of FIG. 
1; 

[0019] FIG. 6 is a partial sectional side vieW of the 
extraction cleaning machine of FIG. 1 With the handle 
assembly in a tilted position; 

[0020] FIG. 7 is a side sectional vieW of the pump and 
pump priming assembly of the extraction cleaning machine 
of FIG. 1 With a plunger in a ?rst position; 

[0021] FIG. 8 is a side sectional vieW of the pump and 
pump priming assembly of the extraction cleaning machine 
of FIG. 1 With a plunger in a second position; 

In the draWings: 

[0022] FIG. 9 is a partial perspective vieW of the belt 
access door assembly of the extraction cleaning machine of 
FIG. 1; 

[0023] FIG. 10 is a partial sectional vieW of the auto-mix 
valve of the extraction cleaning machine of FIG. 1 With a 
valve stem in a ?rst position; 

[0024] FIG. 11 is a partial vieW of the auto-mix valve of 
the extraction cleaning machine of FIG. 1 With a valve stem 
in a second position; 
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[0025] FIG. 12 is a partial side sectional vieW of a diverter 
valve With the valve plate shown in a ?rst position and in 
phantom for a second position for the extraction cleaning 
machine of FIG. 1; 

[0026] FIG. 13 is a partial side vieW of the valve assembly 
of FIG. 12 With the valve plate in the second position; 

[0027] FIG. 14 is a sectional vieW of the air/Water sepa 
rator lid along line 14-14 of FIG. 3; 

[0028] FIG. 14A is a partial side vieW of a closure plate 
in three positions relative an air exit from the air/Water 
separator lid of FIGS. 13 and 14; 

[0029] FIG. 14B is a partial sectional vieW taken along 
lines 14B-14B of FIG. 14; 

[0030] FIG. 15 is a sectional vieW of the air/Water sepa 
rator lid along line 15-15 of FIG. 14; 

[0031] FIG. 16 is a partial sectional vieW of the tank 
assembly and handle assembly of the extraction cleaning 
machine shoWn in FIG. 1; 

[0032] FIG. 17 is a ?uid ?oW diagram for the extraction 
cleaning machine of FIG. 1; 

[0033] FIG. 18 is an exploded vieW of the in-line heater 
of the extraction cleaning machine of FIG. 1; 

[0034] FIG. 19 is a top vieW of the ?uid ?oW indicator of 
the extraction cleaning machine of FIG. 1; 

[0035] FIG. 20 is a side sectional vieW of the ?uid ?oW 
indicator of FIG. 19; 

[0036] FIG. 21 is a bottom perspective vieW of a drain 
plug of the base module and tank assembly of FIG. 3; and 

[0037] FIG. 22 is a top perspective vieW of the drain plug 
of the base module and tank assembly of FIG. 3 and 
illustrated in FIG. 22. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0038] Referring noW to the draWings and to FIG. 1 in 
particular, an upright extraction cleaning machine 12 
according to the invention is shoWn. The machine 12 is a 
portable surface cleaning apparatus including a base module 
14 adapted to roll across a surface to be cleaned and an 
upright handle assembly 16 pivotably mounted to a rear 
portion of the base module 14. 

[0039] As best shoWn in FIGS. 1-3, the base module 14 
includes a loWer housing portion 15 and an upper housing 
portion 17, Which together de?ne an interior for housing 
components and a Well 730 for receiving a tank assembly 50. 
Further, a Well 732 in the upper housing portion 17 receives 
a detergent supply tank 870, as best shoWn in FIG. 3. The 
upper housing portion 17 receives a transparent facing 19 for 
de?ning a ?rst Working air conduit 704 and a suction noZZle 
34, Which is disposed at a front portion of the base module 
14 adjacent the surface being cleaned for recovering ?uid 
therefrom. The handle assembly 16 has a closed loop grip 18 
provided at the uppermost portion thereof and a combination 
hose and cord Wrap 20 that is adapted to support an 
accessory hose 22 and a electrical cord (not shoWn) When 
either is not in use. Alatch assembly 21 is pivotably mounted 
to the rear portion of the base module 14 adjacent the 
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rotational union of the handle assembly 16 thereWith for 
releasably locking the handle assembly 16 in its upright 
position. 

[0040] As shoWn in FIG. 2, the base module 14 houses a 
drive motor 196 that is connected to a source of electricity 
by the electrical cord. A motor compartment 500 Within the 
base module 14 is a clamshell-shaped housing for holding a 
motor assembly in place and preventing rotation thereof. 
The clamshell motor compartment 500 includes an upper 
half 502 and a loWer half 504. The upper half 502 is 
removable from the loWer half 504, Which is integral to the 
extraction cleaner base module 14. Thus, a bottom Wall of 
the loWer half 504 is the bottom surface of the extraction 
cleaner base module 14. An arm 651 extends upWardly from 
the motor housing 500 in the base module 14 to support the 
?oW indicator 650, Which is mounted to an upper end 
thereof. An opening 653 in the upper housing portion 17 
receives the ?oW indicator 650 When that portion is mounted 
to the loWer housing portion 15. 

[0041] The motor compartment 500 includes a large cir 
cular impeller fan housing 510 and a smaller motor housing 
512, further having a generally T-shaped cross section. The 
impeller fan housing 510 surrounds an inner housing 41 
de?ning a vacuum source 40, Which is created preferably by 
an impeller (not shoWn) disposed Within the housing 41. The 
housing 41 includes a large aperture 516 for mounting a 
vacuum intake duct 530, Which is sealed to the aperture 516 
by a gasket 520. The vacuum intake duct 530 connects the 
vacuum source 40 to an air/Water separation chamber 750 
(shoWn in FIGS. 3, 14, 14A, 14B and 15) in a lid 700 on the 
tank assembly 50, as Well as the suction noZZle 34 on the 
front portion of the base module 14 and a suction noZZle (not 
shoWn) on a distal end of the accessory hose 22. The smaller 
end 512 includes a small aperture 524 for receiving there 
through a motor drive shaft 198. A stretch belt 204 is 
received on the motor drive shaft 198 outside of the clam 
shell motor compartment 500. Further, an upper surface 520 
of the motor compartment 500 supports and secures an 
accessory hose intake duct 540 partially de?ning a second 
Working air conduit 706 (as shoWn best in FIGS. 12-14), 
Which connects the suction noZZle on the distal end of the 
accessory hose 22 to the vacuum source 40. 

[0042] The drive shaft 198 of the drive motor 196 is 
connected to an interim drive shaft 200 of a solution pump 
202 by the stretch belt 204, Which in turn, is connected to a 
rotatably mounted agitation brush 206 by a timing belt 208, 
as best illustrated in FIGS. 5 and 6. On the opposite side of 
the motor 196, the motor drive shaft 198 supports the 
impeller (not shoWn) Within the impeller housing 41, Which 
provides the vacuum source 40 and is mounted inside the 
housing 510 of the motor compartment 500. With this 
con?guration, a single drive motor 196 is adapted to provide 
driving force for the impeller, the solution pump 202, and 
the agitation brush 206. 

[0043] As best seen in FIGS. 2, 5, 5A, and 6, the rotatably 
mounted agitation brush 206 is adapted for ?oor-responsive 
adjustment by a ?oating brush assembly 400 mounted Within 
an agitation brush housing 26 disposed Within a forWard 
portion of the base module 14. The ?oating movement of the 
agitation brush 206 is a horiZontally oriented arcuate path 
for reciprocation toWard and outWard of the agitation brush 
housing 26. Ends 452 of an agitation brush shaft 206 are 
























