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@ Cleaning machine with removable container for dispensing cleaning fluid.

@ The container has indentures 210 and 212 in its
front surface and on its rear surface there are cor-
responding indentures which engage with abutments
268 of a docking port 68. An insert in the top of the
bottle neck has a pair of nozzles 236 and 238
therein. Nozzle 236 is an inlet for compressed air
supplied through tube 154 while nozzle 238 is con-
nected to a iube 246 extending fo the bottom of the
~container and forms an outlet for cieaning fluid to
conduit 150.
A collar rotatable on the bottle neck by move-
ment of an integral handie 218 between indentures
210 and 212 has a pair of cam grooves 226 into
which lugs 262 are engaged so that the container is
moved axially to engage nozzles 236 and 238
e\ through sealing disc 264 with nipples 256 and 258 of
{a V-shaped clip 254 which fits within the docking

housing 250, is located by projections 260 and car-
'\ries the lugs 262.
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MACHINE FOR CLEANING SURFACES SUCH AS CARPETS, FLOORS AND THE LIKE

BACKGROUND AND SUMMARY OF THE INVEN-
TION —

The present invention relates to cleaning de-
vices and ‘more particularly 1o an improved ma-
chine for the cleaning of surfaces such as carpets,
floors and the like.

In carpet cleaning machines, a liquid is projec-
ted onto the carpet and the dirty liquid is removed
by a suction nozzle. An air-liquid separator is gen-
erally provided to remove air from the dirty, waste
liquid and disperse the air into the atmosphere.
Cleaning fluid may be added to the liguid. Usually
the liquids trickle into a spray nozzle since they are
above the spray nozzle. The liquids may be mixed
in a mixing manifold. A typical example of such
carpet cleaners is illustrated in U.S. Patent
2,986,764 issued June 6, 1961 fo D. C. Krammes.
Other systems use various arrangements of tanks,
valves and controls to carry out carpet cleaning
operations. In spite of all of these efforts directed to
the cleaning of floors and carpets, there has not,
heretofore, been provided a machine adapted for
domestic use which provides effeciive cleaning of
surfaces such as carpets, floors and the like, which
is simple to use and sufficiently low in cost to be
attractive to domestic users.

Accordingly, it is the object of the present
invention fo provide an improved machine for
cleaning surfaces such as carpets, floors and the
like which can be manufactured and sold at low
cost and which, nevertheless, is both simple to use
and effective in operation.

The objects and advantages of the invention
are obtained in a machine having improved ar-
rangements of containers for cleaning fluids, such
as shampoos and concentrated cleaning solutions,
fresh liquids, such as clean water and for the
reception of waste liquids. The machine has a
nozzle for projecting the liquids onto the surface to
be cleaned and for picking up the waste liquid from
the surface. Both the separation of waste liquid and
air and the delivery of the liquids is conjoinily
carried out with suction and air pressure generated
in a housing fo which a common air pump is
connected. The machine is further improved by
facilities for removably attaching the containers to
the frame of the machine and for the conirolled and
selective application of the liquids with different
concentrations of cleaning liquid and fresh liquid.

Briefly described, a machine in accordance
with the invention for cieaning surfaces such as
carpets, floors and the like has a frame. An air
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pump is mounted on the frame. A housing commu-
nicating with the pump has a suction inlet and
pressurized air outlets. A suction nozzle is mounted
on the frame at the end of the frame which is
disposed adjacent to the surface to be cleaned. A
liquid projecting nozzle is also mounted on the
frame at the end adjacent to the surface to be
cleaned. A plurality of containers for concentrated
cleaning liguid, fresh and waste liquid are utilized.
The containers are removably mounted to the
frame and the housing with a conduit connecting
the housing and the waste liquid container to com-
municate waste liquid separated from air and liguid
transported into the housing to the waste liquid
container. A conduit for air and waste liquid from
ihe suction nozzle is connected to the suction inlet
of the housing. A coupling between the pressurized
air outlets, the cleaning fluid container and the
fresh liquid container provide for the pressurization
thereof. A further coupling is connected to the
outlets from the fresh liquid and cleaning liquid
containers, in which coupling the fresh and clean-
ing liquids flow together to an outlet to the liquid
projection nozzle so as to apply the fresh and
cleaning liquids to the surface. This coupling uti-
lizes simplified mixing and-valving to control the
flow of the liquid to the liquid projecting nozzle and
to provide selected concentrations of the cleaning
liquid and the fresh liquid.

Other features and advantages of the invention
are provided by the arrangements used for assem-
bling the containers, for providing the pressurized
air and suction, and for separating waste liguid
picked up from the surface to be cleaned from the
air, the container for the cleaning liquid which is
adapted to be readily attached and removed from
the housing of the machine and the liquid projec-
tion and spray nozzles themselves.

The foregoing and other objects, features and
advantages of the invention, as well as the pres-
ently preferred embodiment thereof will become
more apparent from a reading of the following
detailed description in connection with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective of a cleaning. de-
vice incorporating the principles of the present in-
vention.

Figure 2 is a side view of the cleaning de-
vice of Figure 1. ‘

Figure 3 is a partial cross-sectional view of
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" the cleaning device.

Figure 4 is a cross-secticnal view of the
spray nozzle incorporating the principles of the
present invention.

Figure 5 is a plan view of a control switch
and mixer in its initial closed position incorporating
the principles of the present invention.

Figure 6 is a cross-sectional view taken
along lines 6-6 of Figure 5.

Figure 7 is a plan view of the control switch
and mixer in its spotting position.

Figure 8 is a cross-sectional view taken
along lines 8-8 of Figure 7.

Figure 9 is a cross-sectional view of the
trigger and spotting actuator assembly incorporat-
ing the principles of the present invention.

Figure 10 is a top view of a portion of the
water tank and separator assembly.

Figure 11 is a combined cross-sectional view
taken along lines 11-11 of Figure 10 and a fluid
schematic of the fluid system incorporating the
principles of the present invention.

Figure 18 is a side view of a cleaning fluid
cartridge incorporating the principles of the present
invention. '

Figure 19 is a top view taken along lines 18-
19 of Figure 18.

Figure 20 is a cross-sectional view taken
along lines 20-20 of Figure 18.

Figure 21 is a perspective of a collar incor-
porating the principles of the present invention.

Figure 22 is a cross-sectional view of the
cartridge and docking port incorporating the princi-
ples of the present invention.

Figure 23 is a cross-sectional view of the
suction nozzle taken along lines 23-23 of Figure 24.

Figure 24 is a perspective view of the suc-
tion nozzle.

DETAILED DESCRIPTION

A cleaning device according to the present
invention is illustrated in Figures 1, 2 and 3 as
including a frame 30 to which are mounted a pair
of wheels 32 by strut 34. As iliustrated in Figure 2,
the wheels are in their operable position allowing
the cleaning device to move across the surface to
be cleaned. For the stored position, the wheels are
rotated forward or counter-clockwise in Figure 2
and comes to rest below the front end of the frame
30. Extending from the top end of the frame 30 is a
handle 36 having fluid activation trigger 38 and a
spotter actuator 40. Mounted to the front end of the
frame is a spray nozzle 42 for projected cleaning
fluid mixtures onto the surface to be cleaned and a
suction nozzle 46 mounted to pipe 44 for removing
fluids from the surface to be cleaned.
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A water tank 48 and waste fluid or return tank
50 are connected as a single unit including a
handie 52. The tanks are removably mounted ic
the frame 30 and are secured thereto by a cam
latch 54 engaging the bottom of the waste fluid
tank 50. An upper housing 56 mounted {o frame 30
above the tank unit includes an air fluid separator
58, a motor 60 and a pump or fan 62 as illustrated
in Figure 3. An opening 57 is provided in the upper
housing 56 to view the fluid in the separator 58
which has a transparent body. An electrical switch
63 activates the motor 60 and an electric cord 65
provides power.

A container or cartridge of detergent, shampoo
or other concentrated cleaning fluid 64 including a
collar 66 is mounted to docking port 68 in the
upper housing 56 as illustrated in Figure 2. The
cleaning fluid is mixed with water from the water
tank and projected through spray nozzie 42.

Initially, the water tank 48 is filled with fiuid and
mounted to the frame 30 and securely held thereto
by cam latch 54. A concentrated cleaning fluid
cartridge 64 is mounted into docking port 68. Now
the system is ready for operation. As will be ex-
plained more fully below, the cleaning device op-
erates by activating the motor 63 to turn on the

- motor to operate the fan and pump 62 to create a

force to project a mixture of cleaning fluid and
water out of spray nozzle 42 on the surface as well
as to create a suction to draw fluid through suction
nozzle 46. With the trigger 38 in its normal posi-
tion, no fluid is dispensed. Upon depressing trigger
38, the amount of fluid projected from spray nozzle
42 can be controlied. If a stubborn stain or espe-
cially dirty surface is fo be cleaned, the spotting
actuator 4Q is operated to increase the mixing ratio
of detergent to water. The dirty or waste fluid from
suction nozzle 46 is provided to separator 58
wherein the air is separated from the dirty fluid
which is provided to waste fluid tank 50. The air is
provided back through the fan/pump 62 to be re-
introduced to the spray nozzie 42. Once the clean-
ing is done, the tank assembly is removed by
releasing cam latch 54 and the contents of the
waste fluid tank 50 are emptied. This cycle of
operation may be repeated.

The spray nozzle 42, which is illustrated in
detail in Figure 4, is an air venturi system which
draws a cleaning fluid mixture and projects it onto
the cleaning surface. Spray nozzle 42 includes an
air manifold having ftwo complementary pieces 70
and 72 joined along a line or plane 74 (see Figure
2). As illustrated in detail in Figure 4 with the top
air manifold 72 removed, the nozzle of the air
manifold is generally fan-shaped having a plurality
of nozzie channels 76 extending therethrough. Uni-
tary to the air manifold is an inlet tube or conduit
78 connected to a source of pressurized air or the
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output of the fan 62. Mounted interior the air mani-
fold is a fluid manifold 80 having a plurality of
fingers 82 extending therefrom and lying in the
nozzle channels 76. Supports 84 and 85, which are
integral with the air manifold elements 70 and 72,
position the fluid manifold 80 and its fingers 82
central within the air manifold and supports 84 and
the nozzle channels 76. The fluid manifold 80 in-
cludes an inlet 86 extending through the back wall
of the air manifold and is connected by tubing 88
to the source of a cleaning fluid mixture.

Air introduced into conduit 78 moves through
the air manifold around the liquid manifold 80 and
fingers 82 and exit nozzle channels 76. The restric-
tion of the air through the nozzle channels creates
a venturi effect so as to draw or educe cleaning
fluid mixture from the fingers 82 to be forceably
gjected onto a surface to be cleaned. Although the
system has been designed to operate on a pure
eduction principle, it is preferred that the source of
cleaning fluid mixture be pressurized so as to
maintain an even flow of cleaning mixture fluid to
the spray nozzle 42. Since the principle force to
draw the cleaning fluid mixture is the venturi effect
produced by the air manifold, the pressure pro-
vided to the cleaning fluid source is substantially
smaller than that provided to the air manifold.

The cleaning fluid mixture provided io the
spray nozzle 42 by tubing 88 is from a conirol
switch and mixer illustrated specifically in Figures
5-8 and operated by the trigger actuator 40 and the
spotting actuator 38 illusirated in detail in Figure 9.
A mixing V or connector 90 which is mounted to
the frame 30 has a mixing outlet connected to tube
88, a waier inlet connected to tube 92 and a
cleaning fluid inlet connected to tubing 94. The
water from tube 82 and the cleaning fluid from tube
94 are mixed in the V 90 and provided to outlet
tube 88. Engaging one side of the outlet tube 88 is
an anvil 96 and adjacent one side of the water inlet
tube 92 is an anvil 98. Pivotally connected io the
frame 30 at 100 is a rocker arm 102 having ham-
mers 104 and 106 respectively on opposite sides
of the pivot 100. A biasing means or spring 108 is
received in a spring housing 110 on the frame 30
and engages the rocker arm 102 around post 112.
The biasing means or spring 108 biases the rocker
arm 102 counter-clockwise in Figure 5. A slot 114
in the rocker arm 102 receives a control link or wire
116 connected to the spotter actuator 40 and the
trigger 38.

Without operation of the trigger 38 or spotting
actuator 40, spring 108 rotates the rocker arm 102
fo its initial position illustrated in Figure 5 such that
hammer 104 is pressed against anvil 96 completely
restricting the tubing 88 at the outlet of the mixer
80. This is illustrated specifically in the cross-
section of Figure 6. In this position, no cleaning
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fluid mixture is provided to the spray nozzle 42.
Thus, if the electric motor is actuated, only air is
blown onto the surface to be cleaned. This could
produce an air drying if desired.

With movement of the control wire 116 to the
right, the rocker arm 102 rotates counter-clockwise
moving the hammer 104 away from the anvil 96 so
as to begin to open the closed outlet tube 88.
Dependent upon the amount of motion of wire 116
and pivotal rotation of rocker arm 102, the flow rate
of cleaning fluid mixture can be controlled. The
rocker arm 102 can be rotated to a position allow-
ing unrestricted flow of the outlet tube 88 as well
as unrestricted flow from water inlet tubing 92.

Further rightward motion of wire 116 and
counter-clockwise rotation of rocker arm 102
causes hammer 106 to engage the water inlet tube
92 and being restricting its flow into the mixing V
90. The degree of restriction of water inlet 92
permitted is defined by a stop 118 and is illustrated
in Figures 7 and 8. This restricted position of water
inlet tube 92 defines a specific ratio of concen-
trated cleaning fluid from tube 94 and water from
tube 92 to remove stubborn stains or spots and is
known as the spotting position.

Thus, it can be seen that the rocker arm 102
sequentially operates from a first position illustrated
in Figure 5 wherein the outlet is restricted by anvil
96 and hammer 104 for zero fiow rate through a
first plurality of intermediate angular positions hav-
ing intermediate restrictions of the outlet to define
various flow rates and a second plurality of inter-
mediate angular positions having intermediate re-
strictions of the water inlet 92 provided by anvil 98
and hammer 106 to define the mixing ratio. Thus, a
single assembly is provided which controls both
the flow rate of dispensing cleaning fluid mixture as
well as the mixing ratio of cleaning fluid to water, If
required, the rocker arm can be reshaped such that
hammer 106 will begin to restrict water inlet tube
92 while hammer 104 also restricts outlet tube 88.

The operation of the rocker arm 102 is con-
trolled via wire 116 by the spotting actuator 40 and
trigger 38 illustrated in detail in Figure 9. The
spotting actuator 40 is pivotally mounted to the
handle 36 at 120 as is trigger 38. The control wire
116 is connected to post 122 on spotting actuator
40. Post 122 lies in a elongated slot 124 in the
trigger 38. The spotting actuator 40 extends from
the top of the handle while the trigger 38 extends
from the bottom of the handle. This allows activa-
tion of either control with the same hand that holds
and directs the cleaning device. The spotting ac-
tuator 40 may be controlled by the thumb and the
trigger 38 by the other fingers which wrap about
the handle 36.

Counter-clockwise rotation of trigger 38 as il-
lustrated in Figure 9 from its initial position causes
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counter-clockwise rotation of the spotting actuator

40 and moves the control wire 116 to the right. The

trigger 38 is designed such that the total amount of
angular motion which it is capable of travelling is
limited fo produce via control wire 116 rotation of
the rocker arm 102 from the fully restricted con-
dition of outlet tube 88 of mixer 90 to the com-
pletely unresiricted condition of outlet tube 88 and
no restriction of the water inlet tube 92. The restric-
tion of water iniet tube 92 by hammer 106 is
produced by the-further motion by travel produced
by spotting actuator 40. The counter-clockwise ro-
fation of spotter actuator 40 moves the wire 116
further to the right without further motion of trigger
38 since post 122 moves in slot 124. It should also
be noted that spotter actuator 40 may be operated
independent of trigger 38 because of the slot 124.
The biasing means 108 of rocker arm 102 is suffi-
ciently strong to clamp the outlet tubing 88 and
retains the spotting actuator 38 and trigger 40 in
their position illustrated in Figure 9 via wire 116.

The water line 92 and the cleaning fluid line 94
of the mixing V 90 are connected to the fluid circuit
illustrated in Figure 11. A block 126 includes an air
port 128 and a water port 130. An air inlet nipple
132 and a water outlet nipple 134 are provided in
the top of water tank 48. A tube 136 extends down
from the water outlet nipple 134 to the bottom of
the water tank 48. The nipples 132 and 134 are
received in ports 128 and 130 respectively of the
block 126. As will be explained more fully below,
the block 126 is mounted to the separator 58 to
receive the nipples 132 and 134 during mounting
of the tank assembly onto the frame as illustrated
in Figure 10. A ball 138 in water port 130 acts as a
check valve to prevent back flow into the water
tank 48.

‘Connected to the other end of water port 130 is
a first fitting 140 having a main outlet 142 con-
nected to the mixing water inlet tube 92 and a
restricted outlet 144. The axis of the inlet of filting
140 is coincident with the axis of the restricted
outlet 144 and is orthogonal to the main outlet 142
axis. The cross-sectional area of main outlet 142 is
substantially larger than the cross-sectional area of
restricted outlet 144. By way of example, the main
outlet may have a cross-sectional area four times
that of the restricted outlet.

Connected to the first fitting 140 about re-
stricted outlet 144 is a second fiting 146. A pri-
mary cleaning fluid inlet 148 of fitting 146 is con-
nected to the concentrated cleaning fluid container
64 by tube 150. The restricted outlet 144 provides
a secondary inlet to the second fiting 146. The
outlet 152 of the second fitling 146 is connected to
cleaning fluid inlet pipe 94 of the mixer 80. The fan
or pump 62 provides pressurized air via tubing 154
to an input of the concentrated cleaning fluid con-
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tainer 64 and by tubing 156 to water tank 48 via air
port 128. The primary outlet of pump 62 is through
conduit 158 to the air manifold of spray nozzie 142.

When the outlet tubing 88 of mixer 90 is totally
restricted, no fluid is flowing in the circuitry of
Figure 11. Once the restriction of outlet tubing 88
is removed, water under pressure leaves the tank
48 through tubing 136, nipple 134 and port 132 to
raise check valve 138 and the flow through main
outlet 142 and tubing 92 to the mixing valve 90.
Similarly, concentrated cleaning fluid from contain-
er 64 flows via conduit 150 and fitting 146 to tubing
94 and mixer 90. In this state, very litlle water, if
any, exits the restricted outlet 144 from the first
fitting 140 into the second fitting 146. For spotting
or any other condition wherein the water inlet tub-
ing 92 is restricted, the flow in main outlet 142 of
fitting 140 is reduced and therefore the flow in
restricted outlet 144 is increased. Although this flow
introduces water into the concentrated cleaning flu-
id, it does not dilute it compared to the unrestricted
waterline flow mixture. It also increases the pres-
sure in tubing 94. This allows for greater flow rate
of the concentrated cleaning fiuid into the mixer 90
and thus the resuiting cleaning fluid mixture exiting
the mixer 90 has a substantially increased ratio of
cleaning fluid to water.

As can be seen from the circuit of Figure 11,
the water and the cleaning fluid supply of the
system are pressurized. This produces even con-
trol of the fluids such that their mixing ratioc and
flow rate can be assured. The system also takes
advantage of the natural siphoning effect which
results from the venturi spray nozzle 42.

Realizing this, the pressure provided by pump
62 via tubing 154 and 156 to the concentrated fluid
supply and the water supply respectively is small
compared to the overall air pressure provided via
conduit 158 to the venturi spray nozzle 42. Al-
though the pressure supply via tubing 154 and 156
is small, it is very important that it be constant to
maintain the desired mixing ratio and flow rates. It
should also be noted that by providing the water
outlet on the top of tank 48 and the secondary
passage 144 of fitting 140 being vertical, the force
of gravity helps to further reduce the amount of
fluid flowing through restrictive passage 144 into
the concentrated cleaning fluid fitting 146.

The unique cartridge 64 including collar 66 is
iliustrated in Figures 18-21. The cartridge 64 in-
cludes a non-circular body 200 having a neck 202
extending therefrom. Threaded portions 204 on
neck 202 receives cap 206. A circumferential ridge

208 on neck 202 retains the collar 86 between the ~

top of the cartridge and the ridge 208 such that the
collar may rotate relative to the cartridge 64 without
any axial motion between the collar and cartridge.
The sides of the cariridge adjacent the iop includes
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four indentures 210, 212, 214 and 216. Indentures
210 and 212 receive a handle 218 extending from
collar 66 to define two distinct positions of the
coliar relative to the body. As will be explained
more fully below, when the handle 218 is in recess
210, the collar 66 is in its initial angular position
capable of entering into the docking port 68 of the
cleaning device. As the collar 66 is rotated counter-
clockwise in Figure 19, the handle will be received
in recess 212 which will define a final locked an-
gular position of the collar in the docking port. It
should also be noted that the recess 210 allows the
handle to be received substantially within the body
200 and therefore allows for easy packaging.

The collar 66 includes a pair of camming re-
cesses 220 therein 1o receive a pair of tabs in the
docking port of the cleaning device. Each recess
220 includes an eniry slot 222 on the top of the
coliar connected respectively to a inclined portion
224 foliowed by a horizontal lock portion 226. A
pair of lugs 260 (Figure 22) on the docking port 68
are received in eniry slots 222 and the collar is
rotated relative to the body causing the fotal as-
sembly ic move axially without rotation of the car-
fridge 64. The lugs 260 ride down the inclined
portion 224 along portion 226 to lock the collar and
cariridge in place in the docking port. The locking
portion 226 prevents reverse rotation by vibration
or use of the cleaning device. Since the cartridge is
part of a pressure fluid system, it is important that
the docking be firm and secure for proper opera-
tion of the cleaning device. Thus, alignment and
airtight connection is critical. As illustrated in Figure
21, the collar 66 is formed of two portions con-
nected by an integral lying hinge 228. The collar is
wrapped around the neck 202 below ridge 208 with
latch 232 locking on top of catch 230.

Indentures 214 and 216 receive shoulders or
keys in the docking port to align and restrain the
cartridge from rotating during axial insertion into
the docking port by hand as well as by rotation of
the collar 66.

Received in the top opening of the bottle neck
202 is an insert 234 having a pair of nozzles 236
and 238 thereon. As will be explained below, these
nozzies are aligned with ports in the docking port
with nozzle 236 being an air inlet and nozzle 238
being a fluid outlet. The insert 234 has a pair of
circumferial ridges 240 which engage and seal the
insert against the interior of the neck 202. As
previously discussed, this is a positive pressure
supply system and therefore this seal must be
maintained. An axial keyway 242 is provided in the
insert 234 and is received in key 244 running along
the interior of the neck 202. This aligns the insert
234 and the nozzles 236 and 238 to the cartridge
and consequently to the collar. This assures align-
ment of the nozzle and the appropriate inlet and
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outlet of the docking port. A tube 246 extends from
the bottom of the body 200 to the fluid outlet
nozzle 238.

The cartridge 64 in docking port 68 is illus-
trated in detail in Figure 22. The docking port is an

~ assembly which includes a docking housing 250

mounted to the upper housing 56. A pair of op-
posed slots 252 are provided in the docking hous-
ing 250. A U-shaped clip 254 is inserted in the
docking housing having a pair of nipples 256 and
258 extending through the housing 250 to receive
air inlet conduit 154 from the outlet of the pump
and cleaning fluid supply tubing 150 leading to the
second fitting 146 (see Figure 11). The outer edges
of the U-shaped clip 254 has tabs 260 which en-
gage the bottom of the slots 252 in the docking
housing to maintain the clip therein. Extending to
the interior of the docking housing are a pair of
luge 262. These lugs form the complementary
camming surfaces to be used with the camming
recesses 220 in the collar 66. A molded rubber
sealing disc 264 is received in the U-shaped clip
254. -
By using a clip 254 to be inserted through the
docking housing, it can be made of hard material
capable of many insertions on the camming sur-
face. For example, it may be made of Delrin plas-
tic. This reduces the cost of the overall device by
making the shaped clip of such expensive material
instead of requiring the whole docking housing to
be so made. The molded rubber seal 264 creates
an airtight seal since it receives nozzles 236 and
238 on the container and deforms as the container
is moved axially within the docking housing. A pair
of shoulders 266 and 268 extend from the housing
wall 56 and provide guides or key for indentures
214 and 216 of the cartridge.

As can be seen from Figures 2 and 22, the
cartridge 64 lies in a chamber in the upper housing
56 with the neck portion 202 extending into a
recess portion and the body 200 lying in a cavity
portion of the chamber. The cavity encompasses at
least three of the sides of the body.

A cartridge 64 of concentrated cleaning fluid
may be mounted to the docking port 68 by aligning
the indentures 214 and 216 of the cartridge with
shoulders 266 and 268 of the housing, respectively.
The collar 66 is placed in its initial or insertion
position as defined by the handle 218 lying in
indenture 210 of the body. The body and collar are
moved axially until the lugs 262 of the docking port
are received in entry slots 222 in the top of the
collar. The collar 66 is then rotated by handie 218
accessible from the exterior of the cavity causing
the body and collar to move axially during rotation
of the collar. The indentures 214 and 216 engage
the shoulders 266 and 268 to prevent the cartridge
64 from rotating. The collar is rotated to its final or
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lock position defined by the handie 218 being
received in indenture 212 on the body. In this
position, orifices in nozzles 236 and 238 are
aligned and received with apertures in the base of
nipples 256 and 258. The insert 234 having a
keyway assures alignment of the nozzles with the
body and the camming recess 220 of the collar
with tabs 262 assure initial alignment as well as
indentures 214 and 216 of the body and shoulders
266 and 268 of the housing assure initial alignment
of the body and nozzles during the axial movement
of the body produced by rotation of the collar 66.

The suction nozzle 46 of the present invention
as illustrated in Figures 23 and 24 is composed of
a front-top piece 270 and a back-botiom piece 272
joined by appropriate fasteners. The nozzle in-
cludes a first or inlet passage 274 and a second or
outlet passage 276. The inlet passage 274 is gen-
erally U-shaped along a cross-section transverse to
the flow axis having a flat bight portion 278 and a
pair of short leg portions 280. The front flat bight
portion 278 has a substantially triangular configura-
fion diminishing from the base or nozzle inlet 282
to its juncture 284 with the outiet passage 276. As
can be seen from Figure 23, the distance of sepa-
ration between the front and back portions of the
walls of the front and botiom pieces 270 and 272,
respectively increase from the base or inlet portion
282 to the juncture 284 between the inlet, first
passage 274 and the outlet, second passage 276.
This change of distance of separation compensates
for the diminishing triangular portion of the front
and back faces such that the cross-sectional area
of the inlet passage 274 is substantially equal
along the flow axis. This allows a uniform draw or
suction throughout the inlet passage 278 and pre-
vents fluid from hanging up and flowing back out
the inlet 282. )

The second passage or outlet passage 276 as
fllustrated in Figure 23 has a generally triangular
cross-section along the flow axis such that its
cross-sectional area, transfers to the flow axis, in-
creases along the flow axis. A cylindrical connector
portion 285 receives pipe 44 of the housing. The
bottom wall 286 of the outlet passage extends
diagonally across the connector inlet 284 (see Fig-
ure 3). Thus, the projected axis of the pipe 44 and
outlet connector 285 intersects the first, inlet pas-
sage 278 below the juncture 284 of the inlet and
outlet passages 274 and 276, respectively, and
forms an obligue angie therewith. Thus, the outlet
passage 276 forms a horizontal trough to collect
fluid which will drip from the conduits between the
nozzle 46 and the fluid separator 58 when the
motor and suction system are deactivated. Thus,
no fluid will exit the outlet 282 when the device is
turned off.

in order for the user to determine the condition
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of the exiracted fluid being drawn through nozzle
inlet 282, at least the top wall 288 of the outlet
section 276 should be transparent. The front, top
and sides of the top piece of the nozzle 46 are
transparent. This allows viewing of the fluid by the
user during use. The operator cannot see the front
wall of passage 274 since he generally stands
behind the device during use. To further increase
visibility of the fluid, the enlarged cross-sectional
area of the trough 276 causes a pressure drop to
slow down the fluid at the juncture or intersection
284. The bottom wall 286 maintains the fluid adja-
cent the top wall 288 for better vieweing. When this
fluid is slowed down, the exact content and color
can be more readily ascertained. it should also be
noted that by providing the front or iniet passage
274 as U-shaped, the fluid from legs 280 on enter-
ing the outlet passage 276 intersect the primary
flow from the bight portion 280 and create eddy
currents at their junction. These eddy currents fur-
ther slow down the fluid in the viewing area.

To further increase visibility, the back and bot-
tom walls of the bottom piece 272 should be made
of non-transparent material. Preferably, they shouid
be white such that additional light may be provided
from the back to illuminate the exiracted fluids. It
should be noted that the outside side walls are
extended at 290 to provide a shield for the spray
nozzle 42 to prevent water from being sprayed
outside the suction nozzie 46.

From the preceding description of the pre-
ferred embodiments, it is evident that the objects of
the invention are attainéd, and although the inven-
tion has been described and illustrated in detail, it
is o be clearly understood that the same is by way
of illustration and example only and is not to be
taken by way of limitation. The spirit and scope of
the invention are o be limited only by the terms of
the appended claims.

Claims

1. Apparatus for use in a cleaning device com-
prising a container and a docking recess for the
container, said container comprising a'collar en-
compassing and rotatable thereabout, a cam sur-
face on said collar for cooperating with a respective
cam surface on said docking recess, and means on
said collar and said container defining an initial
entry angular position of said collar on said con-
tainer and defining a final locked angular position of
said collar on said container.

2. Apparatus for use in a cleaning device for
assembling a container with said cleaning device,
said apparatus characterized in that said cleaning
device has a housing, a docking recess in said
housing, a pair of spaced apertures in a base wall
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of said docking recess, a container being receiv-
able in said docking recess, said container having
a pair of laterally spaced orifices with the same
ceniral spacing as said pair of apertures, and collar
means mounted to said container and engaging
said docking recess for aligning and axially advan-
cing said container in said docking recess to mate
said apertures -and orifices when rotated without
rotation of said container and for locking said con-
tainer onto said housing.

3. The apparatus according to Claim 2 includ-
ing a non-circular cross-section cavity extending
from said docking recess, and said container hav-
ing a non-circular cross-section at least in said
cavity and being prevented from rotation by engag-
ing the walls of said cavity.

4. The apparatus according to Claim 3 wherein
said container includes a neck portion in said dock-
ing recess, and said collar means encompasses
said neck and includes a handle exiending there-
from and accessible from exterior said cavity.

5. The apparatus according to Claim 4 wherein
said cavity encompasses three lateral walls of said
container and exposes a portion of a fourth lateral
wall and a portion of said collar means, and
wherein said collar means includes a portion in
said docking recess and a portion in said cavity
and said handle extends from said collar means
cavity portion.

6. The apparatus according to Claim 2 wherein
said docking recess includes at least one radially
extending lug, and said collar means includes a
circumferential camming recess to receive said iug
and axially advance said container when said collar
means is rotated.

7. The apparatus according to Claim 6 wherein
a pair of said lugs extend from said recess, said
camming recess includes two camming recesses,
one for each lug.

8. The apparatus according to Claim 6 wherein
said camming recess includes at least one entry
slot at the top of said collar means to receive said
lug. ’

9. The apparatus according to Claim 8 wherein
said camming recess includes an incline portion
exiending from the entry slot to produce the axial
motion upon rotation of said collar means.

10. The apparaius according to Claim 9
wherein said camming recess includes at least one
level portion extending from a respective incline
portion o produce said locking.

11. The apparatus according to Claim 6
wherein said lug is made of a material different
from said docking recess and is mounted therein.

12. The apparatus according to Claim 2 whrein
said collar means includes a handle exiending
therefrom and accessible from exterior said dock-
ing recess.
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13. The apparatus according to Claim 10
wherein said handle and said container are shaped
so that said handle engages said container in an
entry angular position and in a locked angular
position.

14. The apparatus according to Claim 2
wherein said orifices are each on a respective
nozzle extending above said container neck, said
nozzles extending into a respective aperture.

15. The apparatus according to Claim 14
wherein said apertures are in a deformable seal
layer between said body and said nozzles.

16. The invention according to Claim 2 wherein
said recess includes at least one longitudinal key
and said container includes a longitudinal keyway
for aligning and limiting rotation of said container in
said docking recess.

17. A container mountable to a cleaning device
comprising:

a body;

a pair of laterally spaced orifices;

a collar encompassing and rotatable about a por-
tion of said body;

a cam surface on said collar for cooperating with a
respective cam surface of said device; and

means on said collar and said body defining an
initial entry angular position of said collar on said
body and defining a final locked anguiar position of
said collar on said body.

18. A container according to Claim 17 wherein
said body includes a neck portion, said collar en-
compasses said neck and said orifices are on the
top of said neck.

19. A container according to Claim 18 wherein
said neck includes a circumferential ridge for en-
gaging said collar and preventing axial motion of
said collar relative to said body.

20. A container according to Claim 18 including
a cap threadably mounted to said neck and cover-
ing said orifices.

21. A contianer according to Claim 18 wherein
said neck includes an interior key and said orifices
are in a lid mounted in said neck and having a
keyway aligned with said key.

22. A container according to Claim 21 wherein
said orifices are in a pair of nozzles extending from
said lid.

23. A container according to Claim 17 wherein
said cam surface on said collar is a circumferential
camming recess having a pair of entry slots in the
top of said collar.

24. A container according to Claim 23 wherein
said camming recess includes a pair of inclined
portions extending from a respective slot and a pair
of level portions extending from a respective in-
clined position.

25. A container according to Claim 17 wherein
said defining means includes a handle extending
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from said collar and engaging said body at a first
point to said eniry position and at a second point to
define said locked position.

26. A container according to Claim 25 wherein
said collar and handie are unitary and inciude two
halves connected at a first end by a hinge and at a
second end by a latch.

27. A container according to Claim 25 wherein
said body includes a pair of indentures, one at
each of said points for receiving said handle.

28. A container according to Claim 27 wherein
said indentures have a depth sufficient to receive a
substantial portion of said handle.

29. A container according to Claim 17 including
a pair of spaced keyways in a back wall of said
body and extending down from the top wall for
receiving alignment keys on a dispenser.

30. A container according to Claim 17 wherein
said body is transparent.
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