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IMPROVED CLEANING .DEVICE

Abstract of the Disclosure

10 An improved cleaning system of the type which
applies a cleanihg fluid'to'a surface to be cleaned and
then vacuums the dirty cleaning’fluid from said surface
is provided. The system inCIﬁdes’a'cleaning fluid pump
for delivering pressurized cleaning'fluid to spray

15 nozzles attached to either a floor nozzle or a hand

' tool. Both the floor nozzle and the hand tool are
connected to the.suction and,Cleaning fluid connectors
of the main cleaner unit by a one-step connection whibh
connects both fluid and suction lines in a single

20 motion. The hand tool, which is attached to the mailn

- unit by a,hose assembly, has its own pinch Valve for
'Controliing'the'application'of cleaning fluid to the

. surface to be cleaned. 'Whén the hand tool is being
'used theutrigger which actuates the punp may be locked

25  in the'"on“ pésition. ' .
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IMPROVED CLEANING DEVICE

Background Of The Invention

The present invention relates to cleaning
devices, and particularly cleaning devices which apply
a cleaning solution to a surface to be cleaned and then
use a source of suction to remove the cleaning
solution, and any dirt mixed therein, from the surface
to be cleaned.

Commonly assigned U.S. Patent No.

4,558,484, describes a cleaning device having a main

housing, a suction nozzle at the lower end of the
housing, a handle at the upper end of the housing and a
pair of wheels attached near the lower end of the
housing by means of struts. A reservoir of cleaning
fluid detachably connects to a port on the main
housing. A pair of tanks are removably mounted to the
lower end of the housing. One of the tanks includes a
supply of clean water; the other tank receives the
dirty mixture of water and cleaning fluid that is
vacuumed from the surface being cleaned.

In the cleaning device described in above-
noted U.S. Patent No. 4,558,484, a blower which
provides the suction is located in the main housing,
near its upper end. Directly above the blower is an
electric motor which powers the blower. Beneath the
blower is an air/liquid separator which separates the
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alr from the mixture of air and dirty cleaning
solution. The dirty solution passes by a conduit into
the dirty water reservoir.

In the cleaning device described 1in the
above U.S. Patent No. 4,558,484, positive pressure
from the blower is directed into the cleaning
fluid bottle and clean water tank through inlet
openings 1in the bottle and tank. This forces cleaning
fluid and water out of outlets in the bottle and tank,
respectively into separate conduits. After the
cleaning fluid is mixed with the water, the mixed
solution passes through a flexible conduit to a
manifold on the underside of the main housing. The air
exhausted by the blower is also directed into the
manifold, so that the air being exhausted draws the
water and cleaning fluid mixture out of the manifold
and onto the surface to be cleaned. A pinch valve
mechanism operated by a trigger on the handle is spring
biased to crush the flexible conduit leading to the
manifold to allow the user to control the application
of the cleaning fluid/water mixture to the surface to
be cleaned with the trigger.

While the cleaner described in above-
noted U.S. Patent 4,558,484 is versatile and
effective for cleaning carpets and floors, it is not as
well-suited for above-the-floor cleaning (i.e.,
cleaning upholstery, draperies, etc.) as the cleaner of
the present invention. And, although some cleaners do
exist which can perform above-the-floor cleaning by
spraying a cleaning fluid on a surface and then
vacuuming up the fluid, such systems have been bulky
and 1nconvenient to use, and have usually been
expensive to manufacture.

Accordingly, there is a need for an

inexpensive, mobile cleaner which can spray a cleaning
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fluid on both floor and above-the-floor surfaces to be
cleaned, and then vacuum the surface to remove the

cleaning fluid and dirt.

Summary Of The Invention

It is an object of this invention to provide
an inexpénsive, moblle cleaner which can effectively
spray a cleaning fluid on both floor and above-the-
floor surfaces to be cleaned, and then vacuum the
surface to remove the cleaning fluid and dirt.

It 1s also an object of this invention to
provide an 1nexpensive and reliable upholstery or hand
tool for a cleaner, wherein the upholstery tool
includes a means for spraying a cleaning fluid on a
surface to be cleaned, valve means for controlling the
means for sprayling, wherelin the hand tool can be
connected to a source of pressurized cleaning fluid and
a source of suction air for vacuuming the mixture of
dirt and cleaning fluilid from the surface to be cleaned.

It is a further object of this invention to
provide a one-step connection for coupling two parallel
fluid lines.

It 1s another object of this invention to
provide a detachable squeegee which can be easily
clipped onto and removed from a suction nozzle.

An embodiment of this invention includes a
cleaner for controllably spraying a cleaning fluid on

both floor and above-the-floor surfaces to be cleaned,

and then wvacuuming the surface, 1s provided. The

cleaner 1ncludes a cleaning fluid pump for drawling

cleaning fluid from a cleaning fluid supply means. The
output of the pump 1s attached to a nipple connector
extending beside and parallel to the suction line con-
nector of the cleaner. A floor nozzle can be detach-

ably connected to the nipple connector and suction line
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connector, and a trigger means can be used to spray
cleaning fluid on the surface to be cleaned through a
spray nozzle attached to the floor nozzle and connected
to the nipple connector. The floor noézle can be
replaced by a hand tool which also connects to the
nipple connector and the suction line connector. When
the hand tool is used, a trigger jlock is provided to
lock the trigger means in a position to keep the pump
on, and the application of cleaning fluid is controlled
by a pinch valve nmechanism in the hand tool.

Also provided is a hand or upholstery tool
for use with a cleaner which applies a cleaning fluid
to a surface to be cleaned and then vacuums up the
cleaning fluid. The hand tcol comprises a unitary
housing having a cylindrical main body, a rear nozzle
wall, a nozzle base, and a pair of downwardly
extending, parallel side walls. A face plate
comprising a front nozzle wall and two nozzle side
walls is adhered to the rear nozgle wall and the nozzle
base to form the nozzle. A trigger mechanism and a
spray nozzle attach to the underside of the hand tool
between the parallel side walls. The trigger mechanism
controls a hammer which is spring blased to crush a
flexible conduit supplyving cleaning fluid against the
main body of the hand tool unless the rear end of the
trigger is drawn toward the main body of the hand tool.
The flexible conduit carries pressurized cleaning fluid
to the spray nozzle.

A coupling arrangement for detachably
coupling both suction and cleaning fluid lines from a
hose assembly to a cleaning appliance is also provided.
A tubular suction line coupling part and a cleaning
fluid nipple on the cleaning appliance are coupled to a
hose assembly by a coupling collar whicﬁ fits over the
suction line coupling part, with the cleaning fluid
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coupling collar.

A squeegee which can be clipped onto and
easily removed from a floor nozzle is also provided.
The squeegee mounting clip positions the squeegee blade

low enough sOo as to raise the floor nozzle brush off
the floor.

Brief Description Of The Drawindgs -

The above and other objects and advantages of
the invention will be apparent upon consideration of
the following detailed description, taken in
conjunction with the accompanying drawings, in which
like reference characters refer to like parts
throughout, and in which:

FIG. 1 is a perspective view of the main unit
of a cleaner in accordance with the present invention;

FIG. 2 is side view of the main unit of a
cleaner in accordance with the present invention, with
the floor nozzle removed;

FIG. 3 is a front view of the upper portion
of a cleaner of the type of the present invention, with
the upper housing removed;

FIG. 4 is a rear view of the lower portion of
a cleaner in accordance with the present invention,
with the rear cover removed;

FIG. 42 is a view of the pump switch assembly
employed in one embodiment of the present invention;

FIG. 5 is a cross-sectional view of a handle
of a cleaner in accordance with the present invention;

FIG. 5A is an exploded view of the handle,
trigger and trigger lock assembly of a cleaner 1in

accordance with the present invention;
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FIG. 6 is a perspective view of the tank unit
of the cleaner in accordance with the present
invention;

FIG. 6A 1is cross~segtional view of the tank

unit shown in FIG. 6;

FIG. 7 is a rear view of the floor nozzle
shown in FIG. 1;

FIG. 7A is a side view of the floor nozzle
shown in FIG. 1; '

FIG., 8 is a perspective view of a hand tool
and hose assembly in accordance with the present
invention;

FIG. 9 is bottom view of the hand tool and a
portion of hose assembly shown in FIG. 8;

FIG. 10 is a cross-—-sectional view of the hand
tool and a portion of hose assembly shown in FIG. 8;

FIG. 11 is a view of a portion of the bottom
of the hand tool shown in FIG. 8, with the trigger and
spray tip removed;

FIG. 12 is a cross~sectional view of the hose
assembly shown in FIG. 8;

' FIG. 13 is an end view of the connector on

the hose assembly shown in FIG. 8 which joins the hose
assembly to the hand tool;

FIG. 14 is an end view of the connector on
the hose assembly shown in FIG. 8 which joins the hose
assembly to the cleaner shown in FIGS. 1 and 2;

FIG. 15 is a cross-sectional view of the
connection between the hose assembly and the cleaner
shown in FIGS. 1 and 2; |

FIG. 16 is a view of the ring lock in the
suction line coupling of the cleaner of the present
invention;
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FIG. 17 is a side view of the ring lock 1n
the suction line coupling of the cleaner of the present
invention;

FIG. 18 is a cross-sectional view of the
floor nozzle spray tip shown in FIG. 7;

FIG. 19 is a cross-sectional view of the hand
tool spfay tip shown in FIGS. 9 through 11; '

FIG. 20 is a diagram showing a fluid circuit
for use with the cleaner of the present invention;

FIG. 21 is a front view of a squeegee and
squeegee mounting bracket in accordance with the
cleaner of the present invention;

FIG. 22 is a cross-sectional view of the
squeegee and squeegee mounting bracket mounted on a
vacuum floor nozzle in accordance with the present

invention.

Detailed Description Of The Invention

The present invention is an improved cleaner
of the type shown and described in above-noted
U.S. Patent 4,558,484. As shown 1in FIGS. 1 and 2 of
the present application, main cleaner unit 10 1includes
an upper housing 12, a rear housing 13 and a rear cover
11. Handle 14, and rear housing 13 are attached to
main frame 17 (shown in FIGS. 3 and 4). Upper housing
12 is attached to rear housing 13. Leverage-assist pad

15 is an integral part of handle 14.
A pair of struts 20 (only one of which 1s

shown in FIGS. 1 and 2) attaches wheels 18 to main
frame 17. Wheels 18 may optionally include rubber
tires 19. Floor nozzle 16 attaches to main unit
suction connector 40. Frame stand 22 attaches to the
underside of the main frame 17. Frame stand 22 is
raised slightly off the floor when floor nozzle 16 is
attached to the main unit, as shown in FIG. 1.
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Tank unit 34 1ncludes clean water tank 35 and
dirty solution tank 36. Water is added to clean water
tank 35 in the opening normally covered by tank cap 37.
Tank unit 34, which can be removed to fill clean water

tank 35 or empty dirty solution tank 36, 1s held in
position by cam latch 38 as described in the above U.S.

Patent 4,558,484.

Cleaning fluid bottle 26, which contains
concentrated cleaning fluid, 1s removably attached to
cleaner 10 at cleaning fluid port 28. The docking port
connection with cleaning fluid bottle 26 is described
in the above U.S. Patent 4,558,484.

Upper housing 12 may have a window 30 such as
is shown in FIG. 1 so that air/liquid separator 32 can
be seen through window 30.

FIG. 2 is a side view of cleaner 10, but with
floor nozzle 16 removed. As shown in FIG. 2, cleaning
solution nipple connector 42 is located directly under
main housing suction connector 40. Condult 44 provides
pressurized cleaning solution to nipple connector 42
from pump 104 (not shown in FIG. 2) which 1s located
between main frame 17 and rear cover 11.

FIG. 2 also shows trigger 48 1n handle 14.
Directly in front of trigger 48 is trigger lock 50.
Power switch 54 controls power to the cleaner 10.

Power switch 54 can be a two-position (on/off) switch,
or it may have more positions 1f the motor for the
blower is to be operated at more than one speed. A
power line cord (not shown) enters rear housing 13 on
the side opposite power switch 54.

FIG. 2 also shows cleaner 10 standing on
wheels 18 and frame stand 22, as floor nozzle 16 has
been removed.

FIG. 3 shows the motor 60, blower 66,
air/liquid separator 32 and tank block 74 in rear
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housing 13. The motor 60, which may have one or more
speeds, 1s powered by power line cord 55 via switch 54 .
The motor shaft drives blower 66 in blower chamber 64 .
Alr/liquid separator 32 is preferably
transparent, as shown in FIG. 3. The mixture of dirty
air and liquid from the suction nozzle travels through
suction conduit 76 and enters air/liquid separator 32
through an opening 67 in the back of separator 32. As
described and shown more fully in above-noted
U.S. Patent 4,558,484, ailr 1n separator 32 is drawn up
through the open bottom of conical shroud 33 and into
blower chamber 64 through an opening at the top of
conical shroud 33. From blower chamber 64, the air is
exhausted via exhaust conduit 78, which leads down to
the bottom of the cleaner housing, where the air is
exhausted from the cleaner 10. Liquid and dirt mixed
therein entering separator 32 are drawn by gravity down
to the open end 71 of separator 32. Tank unit 34 (not
shown 1n FIG. 3) sealingly connects to the open end 71
of separator 32, with gasket 70 sealing the connection.
The motor 60, blower chamber 64, air/liquid
separator 32, and tank block 74, which are mounted to
main frame 17 by conventional means, are not discussed

in great detail here as they are known to those skilled
1n the art and as they are described in the above

U.S. Patent 4,558,484.

FIG. 3 also shows the upper end of the
Ccleaning fluid port 28, cleaning fluid bottle bleed
connector 94 and cleaning fluid line connector 96.
Thin conduit 80 connects cleaning fluid bottle bleed
connector 94 to a first connector 90 on the lower side
of blower chamber 64. Similarly, a second connector 92
on blower chamber 64 is connected by thin conduit 82 to
water tank bleed connector 98 on tank biock 74. The

thin conduits preferably comprise PVC tubing, the ends




10

15

20

25

30

35

...10_.

of which are stretched tightly over the connectors to
seal the connection.

Tank block 74, which is attached to separator
32, also has a water line connector 100, which 1is
located directly behind water tank bleed connector 90
as shown in FIG. 3. Water conduit 86 connects water
line connector 100 to a first connector 103 on “T"
connector 101, which is shown through transparent
separator 32 in FIG. 3. "T" connector 101 1is shown
more clearly in FIG. 20. Similarly, cleaning fluid
cocnduit 84 connects cleaning fluid line connector 86 to
a second connector 105 on the "T" connector 101 shown
in detail in FIG. 20. Water conduit 86 and cleaning
fluid conduit 84 are preferably transparent PVC tubing
having respective inner diameters of about 0.187 and
0.156 inches, respectively. The three passageways 1n
wrt connector 101 all have the same inner diameters,
preferably about 0.120 inches.

While the embodiment of the invention
described herein employs "T" connector 101 as a mixing
maniféld, it will be understood this is but one of a
multitude of manifolds which can be used for this
purpose.

While a number of different cleaning fluids
may be employed in the present invention, the preferred
cleaning fluids are Regina® STEEMER® Carpet Shampoo and
Regina® STEEMER® Upholstery Shampoo.

FIG. 4 shows cleaning solution pump 104,
which is preferably a 120V electric oscillating pump,
such as Eaton Controls Mod. No. CP5. Pump 104, which
includes input connector 108 and output connector 110,
is mounted on two mounting brackets 112 and 114, each
of which includes a semi-circular opening. Input
connector 108 and output connector 110'ﬁave grooves 111l
and 113, respectively, which fit into the semicircular-
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openings of mounting brackets 112 and 114. The 1nside

of rear cover 11 also includes a similar pair of

mounting brackets (not shown) having semicilrcular-
openings to hold pump 104 in place when the rear cover

is attached to main frame 17.
Input connector 108 is connected via pump

input conduit 120 to the third connector 107 of "
connector 101 shown in FIG. 20 (and FIGS. 3 and 4).
Pump input conduit 120 has a preferred interior
diameter of about 0.187 inches. Pump input connector
120 passes through opening 122 in main frame 17 into
rear housing 13, in which "T" connector 101 1s located
(See FIGS. 3, 4 and 20).

output connector 110 is connected via pump
output conduit 44 to the input 512 of cleaning solution
nipple connector 42, shown in FIG. 15. Pump output
conduit 44 has a preferred interior diameter of about
0.156 inches.

The switch 128 for pump 104, which is shown
in FIG. 4A, is attached to main frame 17 inside rear
housing 13 by conventional means, such as the screws
shown in FIG. 4A. Pump switch 128, which is preferably
a switch such.as part No. DSB-1106~R-DS-02 made by
Defond North America, Inc. of Raleigh, North Carolina,
is a spring biased momentary contact switch which is
normally biased to the "“Off" position. Lower handle
wire 129 is attached to the switch by a hook 134 in the
wire 129 which passes through a hole 138 bored 1in
switch actuator 136. A loop 130 is formed at the other
end of lower handle wire 129. Loop 130 protrudes out
of rear housing 13 at the recess 132 where handle 14 is
joined to main frame 17.

Handle 14 is shown in detail ;n FIGS. 5 and
5A, Trigger 48 and trigger lock 50 are both inotally
mounted in handle 14 about respective pivots 146 and



10

15

20

25

30

35

ER
D

{2710

- 172 -

148 as shown in FIG. 5. Upper handle wire 144 is
attached to trigger 48 at post 145, around which loop
147 is placed (See FIG. 5A). Hook 150 is formed at the
other end of upper handle wire 144. When the handle 14
ie attached to cleaner 10, hook 150 is connected to
loop 130 of lower handle wire 129. Alternatively, a
single Qire, or any other mechanical actuation means
could be used. As shown in FIG. 5, the trigger 48 1is
locked in the "on" position, with ridge 152 on trigger
48 engaged in indentation 154 formed at the end of
trigger lock 50. Because pump switch 128 is spring
biased to the "off" position, tension in upper and
lower handle wires 144 and 129 forces ridge 152 1into
indentation 154, which prevents trigger 48 from
pivoting counter-clockwise to allow pump switch to be
turned off. If trigger 48 is pulled back (clockwise)
slightly from the locked position shown 1in FIG. 5,
trigger lock 50 will fall away and hang down, as shown
in FIG. 2. Then trigger 48, when released by the user
will be urged forward by the tension in upper and lower
handle wires 144 and 129 from spring biased pump switch
128, and will return to the "off" position shown in
FIG. 2.

Handle halves 149 and 151, which are
preferably ultrasonically welded together, are shown
separated in the exploded view of FIG. 5A. Handle 14
is joined to main frame 17 by conventional means, such
as Screws.

The electrical wiring of pump 104 and motor
60 is not shown in detail, as it will be evident to
those of ordinary skill in the art. Power switch 54
controls power to the entire cleaner 10, while pump
switch 128 controls only pump 104. Thus motor 60 is
turned on if switch 54 is "on", while phmp 104 1s on
only if both switches, 54 and 128, are “on". If switch
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54 1s a three-position switch having two positions 1n
which it is "on", pump 104 1s on 1f switch 54 1s in
either of its "on" positions and if switch 128 is also
"on'".

In contrast to the cleaner described in
the above U.S. Patent 4,558,484, the cleaner
of the present invention includes one-piece tank unit
34, which is show in FIG. 6. Tank unit 34 includes a
top 160 having a circular ridge 162 and an 1nsert 164
therein. Insert 164 includes outer water line nipple
connector 166 and an outer bleed line nipple connector
168.

As best shown 1n FIGS. 6 and 6A, the large
opening in the top 160 of tank unit 34 leads to dirty
solution tank 36 via funnel 170 and conduilt 172.
Conduit 172 1s a circular conduit which passes through
middle of clean water tank 35. Water tube 174, which
extends to the bottom of clean water tank 35, 1s
connected to inner water line connector 178, so that
water can be drawn from clean water tank 35, through
insert 164 via a bore (not shown) connecting 1lnner
water line connector 178 and outer water line nipple

connector 166 into the water port opening of tank block
74 as described in the above U.S. Patent 4,558,484.

Inner bleed opening 176, which 1s connected
to outer bleed line connector 168 via a second bore 1in
insert 164, permits air from the bleed line port of
tank block 74 to enter clean water tank 35 as water 1s
withdrawn via water tube 174. The connection of outer
bleed line connector 168 to the bleed line port of tank
block 74 is also described in the above U.S. Patent

4,558,484.
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The bottom of separator 32 connects to the
top 160 of tank unit 34 as described in the above U.S.

Patent 4,558,484.

FIGS. 7 and 7A show transparent floor nozzle
16 1n accordance with the present invention. Floor
nozzle spray tip 182 1s mounted to floor nozzle 16 by
welding_mount 189 by ultrasonically welding mount 189
to the collar 184 of floor nozzle 16. Collar 184 also
includes a keyway 186 which conforms to a key 506 on
main housing suction connector 40 as shown in FIG. 15.
Keyway 186 ensures that collar 184 is properly aligned
with main housing suction connector 40 so that cleaning
solution nipple connector 42 fits tightly into the bore
188 in the end of floor nozzle spray tip 182, with "O"-
ring 425 (shown in FIG. 15) on nipple connector 42
sealing the connection. Collar 184 also 1ncludes a
circular opening 185 on one side thereof (the right
side in FIG. 7, 1in which opening 185 1s not shown).
Locking pin 516 of ring lock 514 (shown 1n FIGS. 16
and 17) fits in opening 185 to lock floor nozzle 16
onto main housing suction connector 40.

Floor nozzle brush 190 comprises bristles 192
which are embedded in brush frame 194. Brush frame 194
includes angled tabs 196 having holes therein so that
brush 190 can be mounted to nozzle 16 by screws 198
which are also used to hold the front and back floor
nozzle halves together. As shown in FIG. 7A, brush 190
is mounted behind the suction opening 199 formed
between the two housing halves.

Hand tool 210 and hose assembly 400, which
are shown in FIGS. 8 through 10, will now be described.
As will be discussed in more detail below, floor nozzle
16 may be removed from the improved cleaner of the

present invention and replaced with hand tool 210 by
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connecting hose-to-cleaner connector 402 of hose
assembly 400 to main housing suction connector 40.

Hand tool 210 includes hand tool housing 211,
transparent face plate 212, brush 214 and hand tool
trigger 216. Hand toecl housing 211 is a single molded
component including a generally cylindrical main body
220, a fear nozzle wall 222, a nozzle base 226 and two
side walls 228 and 230 which extend down from the sides
of the main body 220. ”

Face plate 212 is ultrasonically welded onto
a rear nozzle wall 222 and nozzle base 226 to form the
nozzle of hand tool 210. Nozzle base 226 1includes a
front portion 232 having a flat surface 233 along its
bottom and a rear portion 234 having a series of ridges
236 across its bottom. Front and rear portions 232 and
234 are joined along the bottom of hand tool 210 by
structural supports 238, 240 and 242. Suction openings
244 and 246 are defined by supports 238, 240 and 242
and front and rear portions 232 and 234.

Brush 214 comprises bristles 250 embedded 1in
brush frame 252. Brush frame 252 includes two ends 254
and 256 having a trapezoidal shape; the ends 254 and
256 of the brush frame 252 are mounted in two similarly
shaped openings 258 (only one of which 1s shown in
FIG. 8) in tabs 262 and 264 which extend from rear
nozzle wall 222.

suction conduit 268 extends from the top of
the nozzle through hand tool housing 211 and through
cylindrical flange 272 which fits into collar 430 of
hose~to-hand tool connector 408 of hose assembly 400.
Annular wall 271 at the base of circular flange 272
abuts the end of collar 430 of hose-to-hand tool
connector 408. ‘ |

The end of inner (cleaning solution) hose 406
extending out of hose-to-hand tcol connector 408 is
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tightly stretched over one end of tubular connector
276. One end of hand tool pinch tubing 278 is tightly
stretched over the other end of tubular connector 276.
The other end of hand tool pinch tubing 278 is
stretched over the cleaning fluid connector 286 of hand
tool spray tip 282. The pinch tubing 278 extending
from tubular connector up to about the middle of hand
tool trigger 216 is recessed in channel 290 (shown 1n
FIGS. 9 and 11), which is formed by walls 292 and 294.
Bridge 296 extends below pinch tubing 278 and channel
290 near tubular connector 276.

Hand tool pinch tubing 1s preferably 68
durometer Shore A transparent vinyl (PVC) tubing such
as part number 01PV121V of Ark-Plas Products, Inc. of
Flippin, Arkansas or the equivalent.

Hand tool trigger 216 is pivotally mounted
beneath hand tool housing 211 by means of pivots 302
and 304, which are best shown in FIG. 11. Pivots 302
and 304 are mounted in openings in side walls 228 and
230; only one of these openings 306 is shown (FIG. 8).
Ramped slots 307 and 308 in side walls 228 and 230
permit the pivots to be snapped into these openings.

Hand spray tip 282 which is located below
square-shaped mount 310 has tabs 311 and 312 which fit
in another set of openings in side walls 228 and 230;
only one of these openings 314 is shown (FIG. 8).
Ramped slots 318 and 319 in side walls 228 and 230
permit tabs 311 and 312 to be snapped into these
openings. When tabs 311 and 312 are set in their
respective openings, hand spay tip is prevented from
pivoting by ribs 320 and 321 which abut the ends of
square~shaped mount 310.

Spring 322 normally biases hammer 324 of hand
tool trigger 216 against anvil 326 to crush pinch
tubing 278 and thereby prevent any cleaning solution
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from reaching hand tool spray tip 282. Spring 322 1is
attached to hand tool trigger 216 by a projection 328
on the inside of the hand tool trigger which may be in
the form of a raised cross around which the base of the
spring rests. The other end of spring 322 extends
slightly into channel 290 in arcuate recesses 330 and
131 in walls 294 and 292, respectively. Recesses 330

and 331 are only about 3/32 of an inch deep -- a
sufficient depth so as to provide a stable base for
spring 322. Spring 322 must be strong enough to allow
hammer 324 to hold back the pressure in pinch tubing
278 when pump 104 1s turned on.

When the free end of hand tool trigger 216 is
pulled toward hand tool housing 211, hammer 324 pivots
away from anvil 326 so that pinch tubing 278 is no
longer crushed. Pressurized cleaning solution then
flows through pinch tubing 278 to hand tool spray tip
282, which sprays the cleaning solution on the surface
to be cleaned behind suction openings 244 and 246.

The cleaning solution is under pressure
provided that cleaning fluid pump 104 is turned on. In
the normal mode of operation, the user locks trigger 48
in handle 14 in the "on" position using trigger lock 50
as described above, after attaching hand tool 210 via
hose assembly 400 to main housing suction connector 40
and cleaning solution nipple connector 42. Thus hand
tool trigger 216 then controls the flow of cleaning
solution to hand tool spray tip 282 by means of the
pinch valve formed by hammer 324, anvil 326 and pinch
tubing 278.

Pump 104 supplies pressurized cleaning fluid
to hand tool spray tip 282 even if hand tool 210 is
several feet above cleaner 10. Pump 104 develops a
pressure of about 45 psi at 1its output;x Hose assembly
400 is preferably about 7 to 10 feet in length.
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Hose assembly 400, which is shown in FIGS. 8-
10 and 12-15, will now be described. Hose assembly 400
includes hose~to-cleaner connector 402, hose-to-tool
connector 408, suction hose 404 and inner hose 406,
Outer suction hose 404 1s a reinforced hose of
conventional design which is extruded over reinforcing
coil 416. Inner hose 406 is embedded 1n connectors 402
and 408 in a manner known in the art.

Hose-to-cleaner connector 402 includes keyway
414 formed by raised side wall 415, suction coupling
collar 416, and cleaning solution passageway 418 formed
in a cylindrical portion of hose~to-cleaner connector
402 located below suction collar 416. Annular wall 422
divides passageway 418 into a bore 424 for receiving
cleaning solution nipple connector 42 and a passageway
for inner hose 406. The side walls of suction coupling
collar 416 are not joined directly to suction hose 404,
but rather are separated from suction hose 404 by
second annular wall 428.

FIG. 15 shows hose-to~cleaner connector 402
joined to main housing suction connector 40 and
cleaning solution nipple connector 42. As shown in
FIG. 15, suction connector 40 fits inside suction
coupling collar 416, with the end wall 504 of suction
connector 40 abutting the second annular wall 428 of
hose-to~cleaner connector 402. Key 506 fits snugly in
keyway 414 formed by raised side wall 415. Cleaning
solution nipple connector 42 fits in bore 424, with "O"
ring 425 on nipple connector 42 sealing the connection.
Circular opening 510 in suction connector 40 1is
normally occupied by locking pin 516 of ring lock 3514,
which is not shown in FIG. 15. A similarly shaped
opening (not shown) is cut in suction coupling collar
416 so as to be aligned with opening 510 when suction

connector 40 is fitted in hose-to-cleaner connector 402
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as shown in FIG. 15. Thus locking pin 516 of ring lock
514 protrudes through opening 510 of suctlion connector
40 and through the opening (not shown) in hose-to-

cleaner connector 402 to lock the coupling together.

Ring lock 514, which is shown in FIGS. 16 and
17 comprises a locking pin 516 mounted on a spring base
518. Ring lock 514 is mounted in suction connector 40
so that locking pin 516 is protruding through opening
510 and the curved sides of spring base 518 are in
contact with the curved inner walls of suction
connector 40. Thus locking pin 516 can be urged
inward, back into suction connector 40 to allow the
floor nozzle 16 or hose assembly 402 to be put on or
removed from connector 40; but once the external
pressure on locking pin 516 is removed, resilient
spring base 518 biases locking pin 516 outward, back
through opening 510.

Hose-to-hand tool connector 408 will now be
described. Hose-to-hand tool connector 408 includes
collar 430 and a generally cylindrical projection 432,
extending below collar 430. Inner hose 406 extends
from the inside of suction hose 404 through and out of
the end of projection 432, with inner hose 406 ending
short of the end of hose-to~hand tool connector 408.
Collar 430 includes circular opening 434 at the end of
slot 436. Annular wall 438 is located at the inner end
of collar 430. As shown in FIG. 10, circular flange
272 of hand tool 210 fits inside collar 430, with the
end of flange 272 abutting annular wall 438. As
discussed in connection with hand tool 210, inner hose
406 is connected to one end of tubular connector 276.

Circular flange 272 of hand tool 210 includes
a circular projection (not shown) which slides in slot

436 and locks in opening 434, to lock hand tool 210 to
hose assembly 400.
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FIGS. 18 and 19 show cross-sectional views of
floor nozzle spray tip 182 and hand tool spray tip 282,
respectively.

FIG. 20 shows an overview diagram of the
fluid circuit employed in one embodiment of the present
invention.

| Clip—~on squeegee 600 is shown in FIGS. 21 and
22. Clip-on squeegee 600 comprises a rear frame 601
having a handle 602 attached thereto. Squeegee blade
603 is ultrasonically welded between rear frame 601 and
front frame 604 as shown in FIG. 22.

Rear frame 601 includes a pair of spring
clips 606 at ﬁhe ends thereof, as shown in FIG. 21. As
shown in FIG. 22, spring clips 606 clip on to floor ‘
nozzle 16, with the bottom 608 of spring clips 606
covering a portion of the nozzle suction opening. When
squeegee 600 is attached to floor nozzle 156, brush 192
is raised slightly off the floor by squeegee blade 603.
This prevents fiuid on the surface being cleaned from
being driven away from the suction opening in floor
nozzle 16 by brush 192 when floor nozzle 16 is moved
rearwvardly.

Spring clips 606 include resillent ends 610
which grasp floor nozzle 16 firmly when squeegee 600 1is
attached thereto. squeegee 600 can be easily placed on
and removed from floor nozzle 16 by sliding spring
clips 606 dn and off of floor nozzle 16.

It will be appreciated that the component
parts shown herein can be attached by any conventional
means. Because the housing components are preferably
made of high impact polystyrene plastic, screws are the
preferred fastening means.

One skilled in the art will agpreciate that
the present invention can be practiced by other than
the described embodiments, which are presented for the
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purposes of illustration and not of limitation, and the

present invention is limited only by the claims which

follow.
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CLAIMS:
1. A cleaning system of the type which

applies a cleaning fluid to a surface to be cleaned and

subsequently vacuums dirty cleaning fluid from the
surface, sald system comprising:

a main cleaner unit comprising a cleaning fluid

pump a cleaning fluid supply, a first fluid conduit for
connecting sailid cleaning fluid supply to an inlet of said
cleaning fluid pump, a switch coupled to selectively
activate said pump, a main cleaner unit actuator to
actuate said switch, and a second fluid conduit for to
direct said cleaning fluid output from said cleaning
fluid pump to a cleaning fluid nipple connector,

sald main cleaner unit further comprising an

alr/liquid separator and a blower attached thereto, a
motor for driving said blower, said blower drawing air

and dirty fluid from a first end of a end of a suction

condult into said air/liquid separator, said separator

separating the air from the dirty cleaning fluid and
exhausting said air through an exhaust conduit and
funnelling said dirty cleaning fluid to a dirty cleaning
fluid storage tank, a second end of said suction conduit
terminating in a generally cylindrical flange, said
cylindrical flange extending parallel to said cleaning

fluid nipple connector;

a ftloor nozzle 1including a first spray nozzle
for spraying said cleaning solution onto the floor, said
first spray nozzle having a bore therein for connecting
sald first spray nozzle to said cleaning fluid nipple
connector, said floor nozzle further comprising a suction
passageway leading from a suction opening to a coupling
collar, said first spray nozzle affixed to said coupling
collar, whereby said coupling collar detachably connects
to said cylindrical flange of said main cleaner unit
suction conduit with said cleaning fluid nipple connector

detachably fitting in said bore of said first spray
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nozzle;
a hand tool including a second spray nozzle for
applying cleaning fluid to a surface to be cleaned, a

third fluid conduit to supply said second spray nozzle

with cleaning fluid, a valve to control the flow of

cleaning fluid in said third fluid conduit and a hand

tool actuator to activate said valve, sald hand tool

further comprising a suction nozzle and attachment means
for detachably connecting both said suction nozzle and

said third fluid conduit of said hand tool to said

cylindrical flange of said main cleaner unit suction
conduit and said cleaning fluid nipple connector,

respectively, whereby said hand tool may be attached to

said main unit suction conduit and main unit cleaning

fluid nipple connector when said floor nozzle 1s detached
therefrom; and

a lock to selectively lock said mailn cleaner

unit actuator in a position so that said cleaning fluid

pump remains on, whereby said hand tool actuator

actuates said valve to control the application of
cleaning fluid to the surface to be cleaned when said

hand tool is attached to said main cleaner unit.

2. The cleaning system of claim 1, wherein

said main cleaner unit actuator and said lock are located

on a handle portion of said main cleaner unit.

3. The system of claim 2, wherein saild swiltch
is spring biased to a position which removes power from

said cleaning fluid pump.

4, The system of claim 3, whereln said switch

is linked to said main cleaner unit actuator i1n said

handle by a mechanical linkage.
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5. The cleaning system of claim 1, wherein

sald cleaning fluid supply comprises a container for

holding concentrated cleaning fluid, a tank for holding

water and fluid conduits connecting said container and

sald water tank to a first and a second input of said

mixing manifold, said mixing manifold having an output
connected to said first fluid conduit to supply said

cleaning fluid to said pump, whereby said pump draws

water from said water tank and a concentrated cleaning

fluid from said contalner and mixes said water and said

concentrated cleaning fluid 1in sald mixing manifold to

form said cleaning fluid.

6. The system of claim 5 wherein said mixing

manifold comprises a T-shaped fluild connector.

7. The system of clalm 6 wherein said tank

for holding water and said dirty cleaning fluid storage

tank form an integral tank assembly unit which 1is

detachable from said main cleaner unit.

8 . The system of claim 1 wherein said main

cleaner unit further comprises a pair of wheels mounted
to said unit by a pair of struts and a cleaner unit stank

which, with said pair of wheels supports said main

cleaner unit when said floor nozzle has been removed from

salid main cleaner unit, said stand being raised off the

floor when said floor nozzle 1s attached to salid main

cleaner unit.

9. The system of claim 1, further comprising

N

a spring biased locking pin in sald cylindrical flange o:

sald main cleaner unit, said locking piln extending

through an opening 1n salid cylindrical flange.
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10. The system of claim 9, wherein said
coupling collar of said floor nozzle further includes an
opening for receiving said locking pin to lock said floor

nozzle onto said main cleaner unit.

S
11. The system of claim 9, wherein said hand
tool attachment means comprises a hose assembly, said
hose assembly comprising an inner cleaning fluid hose
within an outer suction hose.
10

12. The system of claim 11, wherein said outer

suction hose includes reinforcing coils.

13. The system of claim 12, wherein said hose
15 assembly further comprises a connector for connecting
sald hose assembly to said cylindrical flange and said
nipple connector of said main cleaner unit, said
connector of said hose assembly including an opening for
recelving said locking pin to lock said connector of said

20 hose assembly onto said main cleaner unit.

14. A hand tool for use with a cleaner of the
type which applies a cleaning fluid to a surface to be
cleaned and then vacuums the dirty cleaning fluid from

25 sald surface, said hand tool comprising:

a unitary housing comprising a generally
cylindrical main body having a front énd a rear end with
an interior suction conduit formed in said main body, a
rear nozzle wall extending down from the front end of

30 said main body, a nozzle base extending forward from the
lower end of said rear nozzle wall, said base having at
least one suction opening therein two side walls
extending downward from said main body near the front of
sald main body, an anvil regiocon formed on the underside

35 of said main body between said side walls, and a
cylindrical flange extending from the rear end of said

main body for coupling said main body to a suction hose;
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a nozzle face plate having a front wall and two
nozzle side walls, said nozzle face plate being adhered
to saild rear nozzle wall and said nozzle base of said
unitary housing to form a suction nozzle;

a spray nozzle mounted between salid two side
walls under said main body behind said rear nozzle wall,
sald spray nozzle 1ncluding a spray nozzle connector;

a flexible fluid conduit to supply cleaning
fluid under pressure to said spray nozzle, said flexible
fluid conduit extending from the rear of said maln body
and being connected to sald spray nozzle connector;

a trigger including pivot mounts on two sides
thereof, said mounts being pivotally mounted in openings
in said side walls, said trigger having a hammer at a
first end thereof and a first end of a spring mounted to
said trigger near a second end of said trigger, behind
salid pivot mounts, a second end of said spring being
mounted to the underside of said mailn body;

sald flexible fluid conduit positioned between
said anvil region and said hammer such that said spring<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>