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BACKGROUND OF THE INVENTION

Field of the Invention

[0004] This invention pertains to a handheld vacuum cleaner tool of the type that is
attachable to the end of a flexible vacuum hose. More particularly, the invention
pertains to a handheld vacuum cleaning tool having a vacuum driven motorized

brush.

General Background
[0005] Vacuum cleaner hoses are typically provided with handheld vacuum cleaning
tools at their vacuum inlets. Such vacuum tools are typically configured to serve

specific purposes. For example, crevice or corner vacuum tools are typically long
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and thin wands and hardwood floor vacuum tools typically comprise a brush.
Additionally, some vacuum tools comprise motorized brushes that facilitate the
cleaning of carpets, rugs, and upholstery. Such motorized brushes are often driven
by an electric motor. A drawback to providing an electrically driven brush in a
handheld vacuum tool is that electric motors tend to weigh an appreciable amount,
which can lead to user fatigue. Additionally, the electric motors typically require a
relative large amount of power and are therefore typically electrically connected to
the main vacuum unit that is at the opposite end of the flexible vacuum hose.
[0006] In view of the forgoing, some handheld vacuum cleaner tools comprise
vacuum driven motors to drive a motorized brush. For example, Dyson, Inc.
manufactures and sells a handheld vacuum cleaner tool that comprises a vacuum
driven motor that rotationally drives a motorized brush, which Dyson, Inc. refers to as
the “Mini turbine head.” The Mini turbine head includes a secondary vacuum inlet
that allows bleed air (i.e., air from an inlet other than the primary vacuum inlet) to
drive a turbine/rotor. The rotor rotationally drives a brush that extends slightly from
the primary vacuum inlet. In use, the brush revolves as non-bleed air is drawn in
through the primary vacuum inlet in a manner such that the brush beats the surface
of whatever fabric is being vacuumed. Unfortunately, the brush of the Mini turbine
head tool is relatively underpowered and therefore frequently stops revolving.
Additionally, the brush of the Mini turbine head only operates when air is also
allowed to be sucked into the primary inlet. While this is advantageous for removing

debris from fabric, it can be a disadvantage as explained herein below.
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SUMMARY OF THE INVENTION

[0007]A handheld vacuum cleaner tool in accordance with the invention is
configured to be attached to a flexible vacuum hose and is particularly suited for
scrubbing carpet and upholstery that has been dampened with cleaning solution and
thereafter for sucking the cleaning solution from the carpet or upholstery.

[0008]In one aspect of the invention, a vacuum cleaner device comprises a main
body, a brush device, and a vacuum driven motor. The main body has a primary
vacuum inlet, a secondary vacuum inlet, and a vacuum outlet. The secondary
vacuum inlet is operatively connected to the vacuum outlet. The brush device is
configured and adapted to reciprocate relative to the main body. The vacuum driven
motor is adapted and configured to be rotationally driven by air passing through the
secondary vacuum inlet to the vacuum outlet. The vacuum driven motor is
operatively connected to the brush device in a manner such that rotation of the
vacuum driven motor causes the brush device to reciprocate relative to the main
body.

[0009]In another aspect of the invention, a vacuum cleaner device comprises a main
body, a brush device, a vacuum driven motor, and a valve gate. The main body has
a primary vacuum inlet, a secondary vacuum inlet, and a vacuum outlet. The
secondary vacuum inlet is operatively connected to the vacuum outlet. The brush
device is configured and adapted to move relative to the main body. The vacuum
driven motor is adapted and configured to be driven by air passing through the

secondary vacuum inlet to the vacuum outlet. The vacuum driven motor is
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operatively connected to the brush device in a manner such that the vacuum driven
motor causes the brush device to move relative to the main body when the vacuum
driven motor is driven. The valve gate is moveable between a first position and a
second position relative to the main body. The valve gate allows more air to flow
through the primary vacuum inlet than through the secondary vacuum inlet when the
valve gate is in the first position. Conversely, the valve gate allows more air to flow
through the secondary vacuum inlet than through the primary vacuum inlet when the
valve gate is in the second position. More preferably, the valve gate completely
prevents air from flowing into the tool from the secondary vacuum inlet when the
valve gate is in the first position, and completely prevents air from flowing into the
tool from the primary vacuum inlet when the valve gate is in the second position.
[0010] Further features and advantages of the present invention, as well as the
operation of the invention, are described in detail below with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]Figure 1 depicts a perspective view of a vacuum cleaner device in accordance
with the invention.

[0012]Figure 2 depicts another perspective view of the vacuum cleaner device
shown in Figure 1, showing the other side of the device.

[0013]Figure 3 depicts a perspective view of the air driven motor and brush device

of the vacuum cleaner device shown in Figures 1 and 2.
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[0014]Figure 4 depicts a perspective view of the brush device and the geared
transmission of the vacuum cleaner device shown in Figures 1 and 2.
[0015]Figure 5 depicts a cross-sectional perspective of the vacuum cleaner device
shown in Figures 1 and 2.

[0016]Figure 6 depicts a cross-section of the vacuum cleaner device shown in
Figures 1 and 2, and is shown with the valve gate in its first position and with a
flexible vacuum hose attached to the device.

[0017]Figure 7 depicts a cross-section of the vacuum cleaner device shown in
Figures 1 and 2, and is shown with the valve gate in its second position and with a
flexible vacuum hose attached to the device.

[0018] Reference numerals in the written specification and in the drawing figures

indicate corresponding items.

DETAILED DESCRIPTION

[0019] Perspective views of the preferred embodiment of a vacuum cleaner device in
accordance with the invention are shown in Figures 1 and 2. The vacuum cleaner
device 10 comprises a main body 12, a drive mechanism 14 (Figures 3 and 4), and a
brush device 16.

[0020] The main body 12 comprises a primary vacuum inlet 18, a secondary vacuum
inlet 20, and a vacuum outlet 22. The main body 12 also comprises a moveable
valve gate 24 that is linearly moveable between first and second positions. When
the valve gate 24 is in the first position (as shown in Figure 6) the valve gate

operatively disconnects the secondary vacuum inlet 20 from the vacuum outlet 22
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and operatively connects the primary vacuum inlet 18 to the vacuum outlet.
Conversely, when the valve gate 24 is in the second position (as shown in Figure 7)
the valve gate operatively connects the secondary vacuum inlet 20 to the vacuum
outlet 22 and operatively disconnects the primary vacuum inlet 18 from the vacuum
outlet. It should be appreciated that between those first and second positions, the
valve gate 24 operatively connects both the primary vacuum inlet 18 and the
secondary vacuum inlet 20 to the vacuum outlet 22 to varying degrees. A manually
operable slide switch 26 is fixed to the valve gate 24 and is positioned on the exterior
of the main body 12. A portion of the main body 12 aft of the slide switch 26 serves
as a handgrip 28 for holding the vacuum cleaner device 10. The main body 12
further comprises a recess 30, a liquid sprayer 32, and a motor housing 34. The
majority of the brush device 16 is located in the recess 30 of the main body 12. The
liquid sprayer 32 comprises a nozzle 36, a spring-loaded valve 38, a manually
operable trigger 40, and a liquid inlet port 42. The motor housing 34 comprises a
plurality of openings 44 that are operatively connected to the secondary vacuum inlet
20. Preferably there are four pairs of openings 44 spaced evenly about the
circumference of the motor housing 34.

[0021] The drive mechanism 14 is shown attached to the brush device 16 in Figure
3. The drive mechanism 14 comprises a vacuum driven motor 46, a geared
transmission 48, and a connecting rod 50. The vacuum driven motor 46 comprises a
plurality of vanes 52 that cause the vacuum driven motor 46 to rotate when air
passes through the openings 44 of the motor housing 34 and the secondary vacuum

inlet 20 to the vacuum outlet 22. The geared transmission 48 comprises a crank 54
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and is geared such that rotation of the vacuum driven motor 46 causes slower
rotation of the crank 54 (albeit with an increase in torque). The connecting rod 50
connects the crank 54 to the brush device 16. The brush comprises a plurality of
bristles 56 and a lever-arm 58, and is pivotally mounted to the main body 12 about
an axis 60. The connecting rod 50 is pivotally connected to the lever arm 58 in a
manner such that rotation of the crank 54 causes the brush device 16 to pivotally
reciprocate about the axis 60.

[0022] The vacuum cleaner device 10 is attached to a flexible vacuum hose 62 (as
shown in figures 6 and 7) by threading the vacuum hose into the vacuum outlet 22.
Preferably the vacuum cleaner device 10 is permanently secured to the vacuum
hose 62. A flexible liquid supply line 64 is channeled inside the vacuum hose 62 and
is attached to the liquid inlet port 42 of the liquid sprayer 32 (before attaching the
vacuum hose 62 to the vacuum cleaner device 10). The opposite ends of the
vacuum hose 62 and the liquid supply line 64 are attached to a conventional wet and
dry carpet cleaner vacuum unit (not shown). When the vacuum unit is operated,
suction is supplied to the vacuum hose 62 and the liquid supply line 64 is
pressurized with liquid cleaning solution. A person holding the vacuum cleaner
device 10 can then activate the brush device 16 by moving the slide switch 26 on
main body 12 of the vacuum cleaner device to its second position. This causes air to
be drawn in through the openings 44 of the motor housing 34, through the vacuum
driven motor 46 and through the secondary vacuum inlet 20, and out of the vacuum
cleaner device 10 via the vacuum outlet 22. Such air passing between the vanes 52

of the vacuum driven motor 46 causes the vacuum driven motor to rotate, which in
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turn causes the brush device 16 to pivotally reciprocate. During this, the valve gate
24 prevents the suction from reaching the primary vacuum inlet 18. The person can
also operate the trigger 40 of the liquid sprayer 32, which opens the spring-loaded
valve 38 in a manner causing the pressurized liquid cleaning solution to spray from
the nozzle 36 of the liquid sprayer. As such, when the valve gate 24 is in its second
position, the vacuum cleaner device 10 can be used to dampen and scrub carpet or
upholstery. Unlike a rotary brush device, the reciprocating brush device 10 will not
brush the cleaning solution out of the fabric during the scrubbing process.

[0023] After dampening and scrubbing the carpet or upholstery, the person operating
the vacuum cleaner device 10 can activate the slide switch 26 to move the valve
gate 24 to its first position. Doing so closes the secondary vacuum inlet 20, thereby
shutting off the vacuum driven motor 46, and allows suction to reach the primary
vacuum inlet 18. The suction at the primary vacuum inlet 18 sucks the liquid
cleaning solution out of the fabric and draws air through the fabric to facilitate drying.
[0024]In view of the foregoing, it should be appreciated that the invention achieves
the several advantages over the prior art.

[0025] As various modifications could be made in the constructions and methods
herein described and illustrated without departing from the scope of the invention, it
is intended that all matter contained in the foregoing description or shown in the
accompanying drawings shall be interpreted as illustrative rather than limiting. Thus,
the breadth and scope of the present invention should not be limited by any of the
above-described exemplary embodiments, but should be defined only in accordance

with the following claims appended hereto and their equivalents.
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[0026] It should also be understood that when introducing elements of the present
invention in the claims or in the above description of exemplary embodiments of the
invention, the terms “comprising,” “including,” and “having” are intended to be open-
ended and mean that there may be additional elements other than the listed
elements. Additionally, the term “portion” should be construed as meaning some or
all of the item or element that it qualifies. Moreover, use of identifiers such as first,
second, and third should not be construed in a manner imposing any relative position
or time sequence between limitations. Still further, the order in which the steps of

any method claim that follows are presented should not be construed in a manner

limiting the order in which such steps must be performed.
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What is claimed is:

1. A vacuum cleaner device comprising:

a main body, the main body having a primary vacuum inlet, a secondary
vacuum inlet, and a vacuum outlet, the secondary vacuum inlet being operatively
connected to the vacuum oultlet;

a brush device, the brush device being configured and adapted to reciprocate
relative to the main body;

a vacuum driven motor, the vacuum driven motor being adapted and
configured to be rotationally driven by air passing through the secondary vacuum
inlet to the vacuum outlet, the vacuum driven motor being operatively connected to
the brush device in a manner such that rotation of the vacuum driven motor causes

the brush device to reciprocate relative to the main body.

2. A vacuum cleaner device in accordance with claim 1 wherein the brush device

is configured and adapted to pivotally reciprocate.

3. A vacuum cleaner device in accordance with claim 1 further comprising a
flexible hose having a vacuum passageway that is adapted and configured to
operatively connect the vacuum outlet and the primary vacuum inlet to a vacuum

source.

4. A vacuum cleaner device in accordance with claim 3 further comprising a
valve gate that is moveable between a first position and a second position relative to

the main body, the valve gate allowing more air to flow through the primary vacuum

10
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inlet and into the vacuum passageway of the flexible hose than through the
secondary vacuum inlet and into the fluid passageway of the flexible hose when the
valve gate is in the first position, the valve gate allowing more air to flow through the
secondary vacuum inlet and into the fluid passageway of the flexible hose than
through the primary vacuum inlet and into the fluid passageway of the flexible hose

when the valve gate is in the second position.

5. A vacuum cleaner device in accordance with claim 4 wherein the valve gate
operatively disconnects the primary vacuum inlet from the fluid passageway of the

flexible hose when the valve gate is in the second position.

6. A vacuum cleaner device in accordance with claim 5 wherein the valve gate
operatively disconnects the secondary vacuum inlet from the fluid passageway of the

flexible hose when the valve gate is in the first position.

7. A vacuum cleaner device in accordance with claim 1 wherein the primary

vacuum inlet is operatively connected to the vacuum outlet.

8. A vacuum cleaner device in accordance with claim 1 comprising a geared
transmission, the geared transmission operatively connecting the vacuum driven

motor to the brush device.

9. A vacuum cleaner device in accordance with claim 8 wherein the geared

transmission comprises a plurality of operatively connected toothed gears.

11
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10. A vacuum cleaner device in accordance with claim 1 further comprising a
liquid sprayer and a spray trigger, the spray trigger being operatively connected to
the liquid sprayer in a manner such that the spray trigger can control whether or not

liquid is sprayed from the liquid sprayer.

11. A vacuum cleaner device comprising:

a main body, the main body having a primary vacuum inlet, a secondary
vacuum inlet, and a vacuum outlet, the secondary vacuum inlet being operatively
connected to the vacuum oultlet;

a brush device, the brush device being configured and adapted to move
relative to the main body;

a vacuum driven motor, the vacuum driven motor being adapted and
configured to be driven by air passing through the secondary vacuum inlet to the
vacuum outlet, the vacuum driven motor being operatively connected to the brush
device in a manner such that the vacuum driven motor causes the brush device to
move relative to the main body when the vacuum driven motor is driven;

a valve gate moveable between a first position and a second position relative
to the main body, the valve gate allowing more air to flow through the primary
vacuum inlet than through the secondary vacuum inlet when the valve gate is in the
first position, the valve gate allowing more air to flow through the secondary vacuum
inlet than through the primary vacuum inlet when the valve gate is in the second

position.

12
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12. A vacuum cleaner device in accordance with claim 11 wherein the valve gate
operatively disconnects the secondary vacuum inlet from the vacuum outlet when

the valve gate is in the first position.

13.  Avacuum cleaner device in accordance with claim 12 wherein the primary
vacuum inlet is operatively connected to the vacuum outlet and the valve gate
operatively disconnects the primary vacuum inlet from the vacuum outlet when the

valve gate is in the second position.

14. A vacuum cleaner device in accordance with claim 11 further comprising a
liquid sprayer and a spray trigger, the spray trigger being operatively connected to
the liquid sprayer in a manner such that the spray trigger can control whether or not

liquid is sprayed from the liquid sprayer.

13
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