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ABSTRACT

The present disclosure provides é surface cleaning apparatus that includes a recovery
system that extracts liquid and debris with a drying cycle in which forced air flows through a
recovery pathway of the recovery system to dry out components that remain wet and/or retain
moisture after normal operation of the apparatus. The post-operation drying cyclé can dry out
components such as an agitator or brushroll, a brush chamber, a suction nozzle, a recovery
tank, a filter, and any of the various conduits, ducts, and/or hoses. fluidly coupling components

of the recovery system together.
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SURFACE CLEANING APPARATUS WITH DRYING CYCLE

BACKGROUND

[0001] Several different types of apparatus are known for cleaning a surface, such as a
floor. One category of cleaning apparatus includes a fluid recovery system that extracts liquid
and debris (which may include dirt, dust, stains, soil, hair, and other debris) from the surface,
and often have a fluid delivery system that delivers cleaning fluid to a surface to be cleaned.
The fluid recovery system typically includes a recovery tank, a nozzle adjacent the surface to
be cleaned and in fluid communication with the recovery tank through a working air conduit,
and a source of suction in fluid communication with the working air conduit to draw the
cleaning fluid from the surface to be cleaned and through the nozzle and the working air conduit
to the recovery tank. The fluid delivery system typically includes one or more fluid supply
tanks for storing a supply of cleaning fluid, a fluid distributor for applying the cleaning fluid to
the surface to be cleaned, and a fluid supply conduit for delivering the cleaning fluid from the
fluid supply tank to the fluid distributor. An agitator can be provided for agitating the cleaning
fluid on the surface.

[0002] Such cleaning apparatus can be configured as a multi-surface wet vacuum
cleaner adapted for cleaning hard floor surfaces such as tile and hardwood and soft floor
surfaces such as carpet and upholstery. Other configurations include upright extraction
cleaners, i.e. deep cleaners, portable or handheld extraction cleaners, unattended extraction
cleaners or spot cleaners, or autonomous extraction cleaners, i.e. wet extraction robots.

[0003] With these various cleaning apparatus recovering fluid and debris, components
of the recovery system naturally become wet and can retain moisture after normal operation. If
not rinsed and dried out prior to storage (often in a dark closet), bacteria can grow on damp
components and generate objectionable odors. To prevent this, after operation a user can
remove, rinse off, and air-dry these damp components. However, this requires time, effort and
space to lay out the various components during the drying process, and is generally considered

a hassle by many consumers.
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BRIEF SUMMARY

[0004] A surface cleaning apparatus and a drying cycle for a surface cleaning apparatus
are provided herein. During the drying cycle, forced air flows through a recovery pathway of
the apparatus to dry out components that remain wet and/or retain moisture after normal
operation of the apparatus. The drying cycle prevents or minimizes objectionable odors from
developing inside the apparatus or on various components of the recovery system, greatly
reduces drying time, and simplifies the drying process to reduce user effort and improve user
experience.

[0005] According to one embodiment of the invention, the forced air flow is generated
by a fan in fluid communication with the recovery pathway. The fan can be the fan of a suction
source in fluid communication with the suction nozzle for generating a working air stream
through the recovery pathway, or a separate drying fan.

[0006] A controller of the surface cleaning apparatus can control the operation of the
fluid recovery system, the brushroll, and the fan, and can be configured to execute the drying
cycle. For example, during the drying cycle, the controller can activate the fan to generate the
forced air flow.

[0007] According to one embodiment of the invention, a surface cleaning apparatus
includes a fluid recovery system comprising a recovery pathway, a suction nozzle, and a
recovery tank, the recovery tank and the suction nozzle at least partially defining the recovery
pathway, a brushroll provided within the recovery pathway, adjacent to the suction nozzle, a
fan in fluid communication with the recovery pathway, and a controller controlling the
operation of the fan and the brushroll. The controller is configured to execute a drying cycle in
which forced air flows through the recovery pathway, and the controller is configured to
activate the fan to generate the forced air flow.

[0008] According to one embodiment of the invention, a surface cleaning apparatus is
provided with a fluid recovery system for removing spent cleaning fluid and debris from a
surface to be cleaned and storing the spent cleaning fluid and debris onboard the apparatus. The
recovery system can include a suction nozzle, a suction source in fluid communication with the
suction nozzle for generating a working air stream, and a recovery tank for collecting fluid and

debris from the working airstream for later disposal. An agitator or brushroll can be provided
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adjacent to the suction nozzle within a brush chamber of the apparatus. After normal operation
in which spent cleaning fluid and debris is removed by the recovery system, the drying cycle
runs, and components of the recovery system, including the agitator or brushroll, brush
chamber, suction nozzle, and/or recovery tank, are dried out.

[0009] In certain embodiments, the recovery system can also be provided with one or
more additional filters upstream or downstream of the suction source, and optionally various
conduits, ducts, and/or hoses fluidly coupling components of the recovery system together. The
drying cycle can further dry out these filters, conduits, ducts, and/or hoses.

[0010] Optionally, the surface cleaning apparatus includes a heater to heat the air to be
blown inside the apparatus by the fan. The drying cycle can comprise heating the forced air
flow at a point along the recovery pathway.

[0011] In certain embodiments, the suction source moves air through the recovery
pathway during the drying cycle. Optionally, a motor controller is configured to operate the
vacuum motor at a reduced power level for a predetermined time period in order to carry out
the drying cycle. The motor/fan assembly operates at a reduced speed and thus generates a
reduced air flow (compared to the level of air flow during normal operation) through the
recovery pathway for drying out at least some of the fluid handling and agitation components
of the recovery system. In addition, the motor controller can be configured to intermittently
cycle the brush motor to re-orient the brushroll such that the entire outer surface of the brushroll
is eventually exposed to the force air flow during the drying cycle.

[0012] The drying cycle can be incorporated on either cordless or corded surface
cleaning apparatus. For corded products, power for the drying cycle can be provided by a wall
outlet. For cordless products, such as where the surface cleaning apparatus is provided with a
rechargeable battery for cordless operation, the battery can provide power for the drying cycle.
Alternatively, a charging tray or docking station on which the apparatus can be docked for
recharging the battery can provide power for the drying cycle.

[0013] In cordless embodiments where the surface cleaning apparatus is provided with
a rechargeable battery, during the drying cycle, battery charging can be disabled. Alternatively,
the drying cycle and battery charging can run simultaneously. In yet another alternative, the

drying cycle can be delayed until after the battery is recharged, and the drying cycle can be
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initiated after the battery has at least sufficient charge to power the drying cycle. Optionally,
this can be followed by a second recharging of the battery after the drying cycle is complete.
[0014] In certain embodiments, the surface cleaning apparatus includes a fluid delivery
system for storing cleaning fluid and delivering the cleaning fluid to the surface to be cleaned.
The fluid delivery system can include one or more fluid supply tanks for storing a supply of
cleaning fluid, a fluid distributor for applying the cleaning fluid to the surface to be cleaned,
and a fluid supply conduit for delivering the cleaning fluid from the fluid supply tank to the
fluid distributor.

[0015] The drying cycle can be initiated automatically or manually after normal
operation, preferably after a user empties the recovery tank. In one embodiment, the drying
cycle can be initiated automatically when the apparatus is placed on a charging tray or docking
station. In another embodiment, the drying cycle can be initiated manually when a user actuates
a drying cycle input control or mode selector.

[0016] According to another embodiment of the invention, a surface cleaning apparatus
is provided with a charging tray or docking station on which the apparatus can be docked during
the drying cycle. The drying cycle can be operable only when the apparatus is docked on the
docking station. Optionally, the apparatus can include a drying cycle input control or mode
selector, which, when selected when the apparatus is docked in the docking station,
automatically initiates the drying cycle. In certain embodiments, the docking station can also
recharge a battery of the apparatus and during the cleanout cycle, battery charging can be
disabled.

[0017] According to another embodiment of the invention, a surface cleaning apparatus
is provided with a self-cleaning cycle, which can optionally be run prior to the drying cycle.
Optionally, the apparatus can include an input control or mode selector, which, when selected,
initiates an automatic cleanout cycle for the self-cleaning mode. The self-cleaning cycle can
be operable only when the apparatus is docked on a charging tray or docking station.

[0018] In yet another embodiment, the surface cleaning apparatus can include an
auxiliary blower or drying fan separate from the suction source, and the drying fan moves air
through the recovery pathway during the drying cycle. The drying fan can be located upstream

or downstream from the recovery tank, and can be configured to either pull air through the
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recovery pathway or push air “backwards” through the recovery pathway. A diverter can divert
fluid communication with the recovery pathway between the suction source for normal
operation and the drying fan for the drying cycle. Optionally, the surface cleaning apparatus
further includes a heater to heat the air to be blown inside the apparatus by the drying fan.
[0019] In certain embodiments, the surface cleaning apparatus is a multi-surface wet
vacuum cleaner that can be used to clean hard floor surfaces such as tile and hardwood and soft
floor surfaces such as carpet. In other embodiments, the surface cleaning apparatus is an upright
extraction cleaner, a portable or handheld extraction cleaner, an unattended extraction cleaner
or spot cleaner, or an autonomous extraction cleaner or wet extraction robot.

[0020] According to another embodiment of the invention, a surface cleaning apparatus
includes a controller programmed to execute at least one cleaning mode and a least one post-
operation cycle, which may be an automatic drying cycle, a fluid recovery system comprising
a recovery pathway, a suction nozzle, and a recovery tank for collecting fluid and debris for
later disposal, the recovery tank and the suction nozzle at least partially defining the recovery
pathway, a brushroll provided within the recovery pathway, adjacent to the suction nozzle, and
a fan in fluid communication with the recovery pathway. The post-operation cycle can include
at least a drying phase comprising activating the fan to generate a forced air flow through the
recovery pathway. Optionally, the post-operation cycle further includes at least one of an
initiation phase, a brushroll rotation phase, a battery charging disablement phase, a battery
charging phase, a self-cleaning phase, a recovery path diversion phase, a heating phase, or any
combination thereof.

[0021] According to yet another embodiment of the invention, a_method for post-
operation maintenance of a surface cleaning apparatus is provided. The surface cleaning
apparatus can comprise a fluid recovery system having a recovery pathway, a suction nozzle, a
suction source in fluid communication with the suction nozzle for generating a working air
stream flowing through the recovery pathway, and a recovery tank for collecting fluid and
debris for later disposal, the recovery tank and the suction nozzle at least partially defining the
recovery pathway. The method can include initiating a drying cycle, powering a fan in fluid
communication with the recovery pathway, and generating, with the fan, a forced air flow

through the recovery pathway to dry components of the recovery system.
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[0022] These and other features and advantages of the present disclosure will become
apparent from the following description of particular embodiments, when viewed in accordance
with the accompanying drawings and appended claims.

[0023] Before the embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited to the details of operation or to the details of
construction and the arrangement of the components set forth in the following description or
illustrated in the drawings. The invention may be implemented in various other embodiments
and of being practiced or being carried out in alternative ways not expressly disclosed herein.
In addition, it is to be understood that the phraseology and terminology used herein are for the
purpose of description and should not be regarded as limiting. The use of "including" and
"comprising" and variations thereof is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items and equivalents thereof. Further, enumeration
may be used in the description of various embodiments. Unless otherwise expressly stated, the
use of enumeration should not be construed as limiting the invention to any specific order or
number of components. Nor should the use of enumeration be construed as excluding from the
scope of the invention any additional steps or components that might be combined with or into
the enumerated steps or components. Any reference to claim elements as “at least one of X, Y
and Z” is meant to include any one of X, Y or Z individually, and any combination of X, Y and

Z, forexample, X, Y, Z; X, Y; X, Z;and Y, Z.
DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a perspective view of a surface cleaning apparatus according to one
embodiment of the invention;

[0025] FIG. 2 1s a cross-sectional view of the surface cleaning apparatus taken through
line II-IT of FIG. 1;

[0026] FIG. 3 is an enlarged sectional view through a portion a base of the surface
cleaning apparatus taken through line III-I1I of FIG. 1,

[0027] FIG. 4 is a schematic control diagram for the surface cleaning apparatus of FIG.

L;

[0028] FIG. 5 is a flow chart depicting one embodiment of a method for post-operation
6
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maintenance of a surface cleaning apparatus, including post-operation drying;

[0029] FIG. 6 is a perspective view of the surface cleaning apparatus of FIG. 1 docked
in a charging tray or docking station;

[0030] FIG. 7 is a flow chart depicting another embodiment of a method for post-
operation maintenance of a surface cleaning apparatus, including post-operation charging and
drying;

[0031] FIG. 8 is a flow chart depicting another embodiment of a method for post-
operation maintenance of a surface cleaning apparatus, including post-operation charging and
drying;

[0032] FIG. 9 is a flow chart depicting another embodiment of a method for post-
operation maintenance of a surface cleaning apparatus;

[0033] FIG. 101s a schematic view of a surface cleaning apparatus according to another
embodiment of the invention;

[0034] FIG. 11 is a schematic view of a surface cleaning apparatus according to another
embodiment of the invention;

[0035] FIG. 12 is a flow chart depicting another embodiment of a method for post-
operation maintenance of a surface cleaning apparatus, including post-operation drying;
[0036] FIG. 13 is a perspective view of a surface cleaning apparatus in the form of a
portable extraction cleaner or spot cleaning apparatus according to another embodiment of the
invention;

[0037] FIG. 14 is a perspective view of a surface cleaning apparatus in the form of a
handheld extraction cleaning apparatus according to another embodiment of the invention; and
[0038] FIG. 15 is a schematic view of a surface cleaning apparatus in the form of
autonomous surface cleaning apparatus or wet extraction robot according to another

embodiment of the invention.
DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0039] The invention generally relates to a surface cleaning apparatus, which may be in
the form of a multi-surface wet vacuum cleaner or another apparatus with a recovery system
for removing the spent cleaning fluid and debris from the surface to be cleaned and storing the
spent cleaning fluid and debris. In particular, aspects of the invention relate to a surface
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cleaning apparatus with improved post-operation drying of components of the recovery system
that remain wet or retain moisture after use.

[0040] The functional systems of the surface cleaning apparatus can be arranged into
any desired configuration, such as an upright device having a base and an upright body for
directing the base across the surface to be cleaned, a canister device having a cleaning
implement connected to a wheeled base by a vacuum hose, a portable device adapted to be hand
carried by a user for cleaning relatively small areas, an autonomous or robotic device, or a
commercial device. Any of the aforementioned cleaners can be adapted to include a flexible
vacuum hose, which can form a portion of the working air conduit between a nozzle and the
suction source. The surface cleaning apparatus may specifically be in the form of a multi-
surface wet vacuum cleaner. As used herein, the term "multi-surface wet vacuum cleaner"”
includes a vacuum cleaner that can be used to clean hard floor surfaces such as tile and
hardwood and soft floor surfaces such as carpet.

[0041] The surface cleaning apparatus can include at least a recovery system for
removing the spent cleaning fluid (e.g. liquid) and debris from the surface to be cleaned and
storing the spent cleaning fluid and debris. The surface cleaning apparatus can optionally further
include a fluid delivery system for storing cleaning fluid (e.g. liquid) and delivering the cleaning
fluid to the surface to be cleaned. Aspects of the disclosure may also be incorporated into a
steam apparatus, such as surface cleaning apparatus with steam delivery. Aspects of the
disclosure may also be incorporated into an apparatus with only recovery capabilities, such as
surface cleaning apparatus without fluid delivery.

[0042] The surface cleaning apparatus can include a controller operably coupled with
the various functional systems of the apparatus for controlling its operation and at least one user
interface through which a user of the apparatus interacts with the controller. The controller can
further be configured to execute a drying cycle in which forced air flows through the recovery
system to dry out components that remain wet and/or retain moisture post-operation. The
controller can have software for executing the drying cycle.

[0043] The drying cycle can include a drying phase in which a fan in fluid
communication with the recovery pathway is activated or powered. In some embodiments, the

fan can comprise the fan of a suction source that generates a working air stream flowing through
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the recovery pathway during a normal cleaning operation. In other embodiments, the fan can
comprise a fan that is separate from the suction source. In other case, the fan can be driven by
a motor, and the motor can be powered during the drying phase to generate, with the fan, the
forced air flow through the recovery pathway to dry components of the recovery system.
[0044] FIG. 11s a perspective view of a surface cleaning apparatus 10 according to one
aspect of the present disclosure. As discussed in further detail below, the surface cleaning
apparatus 10 is provided with a drying cycle in which forced air flows through a recovery
pathway of the apparatus 10 post-operation, i.e. after normal operation of the apparatus 10
removing and collecting liquid and debris from the surface to be cleaned, to dry out components
of the recovery system which remain wet and/or retain moisture, the details of which are
described in further detail below. One example of a suitable surface cleaning apparatus in
which the various features and improvements described herein can be used is disclosed in U.S.
Patent No. 10,092,155, issued October 9, 2018.

[0045] As illustrated herein, the surface cleaning apparatus 10 can be an upright multi-
surface wet vacuum cleaner having a housing that includes an upright handle assembly or body
12 and a cleaning head or base 14 mounted to or coupled with the upright body 12 and adapted

for movement across a surface to be cleaned. For purposes of description related to the figures,

the terms "upper," "lower," "right," "left," "rear," "front," "vertical," "horizontal," "inner,"
"outer," and derivatives thereof shall relate to the disclosure as oriented in FIG. 1 from the
perspective of a user behind the surface cleaning apparatus 10, which defines the rear of the
surface cleaning apparatus 10. However, it is to be understood that the disclosure may assume
various alternative orientations, except where expressly specified to the contrary.

[0046] The upright body 12 can comprise a handle 16 and a frame 18. The frame 18
can comprise a main support section supporting at least a supply tank 20 and a recovery tank
22, and may further support additional components of the body 12. The surface cleaning
apparatus 10 can include a fluid delivery or supply pathway, including and at least partially
defined by the supply tank 20, for storing cleaning fluid and delivering the cleaning fluid to the
surface to be cleaned and a recovery pathway, including and at least partially defined by the
recovery tank 22, for removing the spent cleaning fluid and debris from the surface to be cleaned

and storing the spent cleaning fluid and debris until emptied by the user.
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[0047] A moveable joint assembly 24 can be formed at a lower end of the frame 18 and
moveably mounts the base 14 to the upright body 12. In the embodiment shown herein, the base
14 can pivot up and down about at least one axis relative to the upright body 12. The joint
assembly 24 can alternatively comprise a universal joint, such that the base 14 can pivot about
at least two axes relative to the upright body 12. Wiring and/or conduits can optionally
supplying air and/or liquid (or other fluids) between the base 14 and the upright body 12, or
vice versa, can extend though the joint assembly 24. A locking mechanism (not shown) can be
provided to lock the joint assembly 24 against movement about at least one of the axes of the
joint assembly 24.

[0048] The handle 16 can include a hand grip 26 having a trigger, thumb switch, or
other actuator (not shown) which controls fluid delivery from the supply tank 20 via an
electronic or mechanical coupling with the tank 20. A carry handle 32 can be disposed on
the frame 18, forwardly of the handle 16, at an angle to facilitate manual lifting and carrying of
the surface cleaning apparatus 10.

[0049] FIG. 2 is a cross-sectional view of a portion of the surface cleaning apparatus 10
through line II-II of FIG. 1. The supply and recovery tanks 20, 22 can be provided on the
upright body 12. The supply tank 20 can be mounted to the frame 18 in any configuration. In
the present example, the supply tank 20 is removably mounted to a housing of the frame 18
such that the supply tank 20 partially rests in the upper rear portion of the frame 18 and can be
removed for filling. The recovery tank 22 can be mounted to the frame 18 in any configuration.
In the present example, the recovery tank 22 is removably mounted to the front of the frame 18,
below the supply tank 20, and can be removed for emptying.

[0050] The fluid delivery system is configured to deliver cleaning fluid from the
supply tank 20 to a surface to be cleaned, and can include, as briefly discussed above, a fluid
delivery or supply pathway. The cleaning fluid can comprise one or more of any suitable
cleaning fluids, including, but not limited to, water, compositions, concentrated detergent,
diluted detergent, etc., and mixtures thereof. For example, the fluid can comprise a mixture
of water and concentrated detergent.

[0051] The supply tank 20 includes at least one supply chamber 34 for holding cleaning
fluid and a supply valve assembly 36 controlling fluid flow through an outlet of the supply

10
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chamber 34. Alternatively, supply tank 20 can include multiple supply chambers, such as one
chamber containing water and another chamber containing a cleaning agent. For a removable
supply tank 20, the supply valve assembly 36 can mate with a receiving assembly on the frame
18 and can be configured to automatically open when the supply tank 20 is seated on the frame
18 to release fluid to the fluid delivery pathway.

[0052] With additional reference to FIG. 3, in addition to the supply tank 20, the
fluid delivery pathway can include a fluid distributor 38 having at least one outlet for
applying the cleaning fluid to the surface to be cleaned. In one embodiment, the fluid
distributor 38 can be one or more spray tips on the base 14 configured to deliver cleaning
fluid to the surface to be cleaned directly or indirectly by spraying a brushroll 40. Other
embodiments of fluid distributors 38 are possible, such as a spray manifold having multiple
outlets or a spray nozzle configured to spray cleaning fluid outwardly from the base 14 in
front of the surface cleaning apparatus 10.

[0053] The fluid delivery system can further comprise a flow control system for
controlling the flow of fluid from the supply tank 20 to the fluid distributor 38. In one
configuration, the flow control system can comprise a pump 42 that pressurizes the system. The
pump 42 can be positioned within a housing of the frame 18, and in the illustrated embodiment,
the pump 42 is beneath and in fluid communication with the supply tank 20 via the valve
assembly 36. In one example, the pump 42 can be a centrifugal pump. In another example, the
pump 42 can be a solenoid pump having a single, dual, or variable speed.

[0054] In another configuration of the fluid supply pathway, the pump 42 can be
eliminated and the flow control system can comprise a gravity-feed system having a valve
fluidly coupled with an outlet of the supply tank 20, whereby when valve is open, fluid will
flow under the force of gravity to the fluid distributor 38.

[0055] Optionally, a heater (not shown) can be provided for heating the cleaning fluid
prior to delivering the cleaning fluid to the surface to be cleaned. In one example, an in-line
heater can be located downstream of the supply tank 20, and upstream or downstream of the
pump 42. Other types of heaters can also be used. In yet another example, the cleaning fluid
can be heated using exhaust air from a motor-cooling pathway for a suction source of the

recovery system.
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[0056] The recovery system is configured to remove spent cleaning fluid and debris
from the surface to be cleaned and store the spent cleaning fluid and debris on the surface
cleaning apparatus 10 for later disposal, and can include, as briefly discussed above, a recovery
pathway. The recovery pathway can include at least a dirty inlet and a clean air outlet. The
pathway can be formed by, among other elements, a suction nozzle 44 defining the dirty inlet,
a suction source in fluid communication with the suction nozzle 44 for generating a working
air stream, the recovery tank 22, and exhaust vents 48 defining the clean air outlet. In the
illustrated example, the recovery tank 22 comprises a collection chamber 64 for the fluid
recovery system.

[0057] The suction source, which may be a motor/fan assembly 45 including at least a
vacuum motor 46 driving a fan 47, is provided in fluid communication with the recovery tank
22. The suction source or vacuum motor 46 can be positioned within a housing of the frame 18,
such as above the recovery tank 22 and forwardly of the supply tank 20. The recovery system
can also be provided with one or more additional filters upstream or downstream of the vacuum
motor 46. For example, in the illustrated embodiment, a pre-motor filter 28 is provided in the
working air path downstream of the recovery tank 22 and upstream of the vacuum motor 46.
[0058] The suction nozzle 44 can be provided on the base 14 and can be adapted to be
adjacent the surface to be cleaned as the base 14 moves across a surface. The brushroll 40 can
be provided adjacent to the suction nozzle 44 for agitating the surface to be cleaned so that the
debris is more easily ingested into the suction nozzle 44. The suction nozzle 44 is further in
fluid communication with the recovery tank 22 through a conduit 50. The conduit 50 can pass
through the joint assembly 24 and can be flexible to accommodate the movement of the joint
assembly 24. It is noted that the conduit 50 but one example of a conduit for the recovery
system, and that the recovery system can include various conduits, ducts, and/or hoses which
fluidly couple components of the recovery system together and which define the recovery
pathway.

[0059] FIG. 3 is an enlarged sectional view through a forward section of the base 14.
The brushroll 40 can be provided at a forward portion of the base 14 and received in a brush
chamber 52 on the base 14. The brushroll 40 is positioned for rotational movement in a direction

R about a central rotational axis X. The base 14 includes the suction nozzle 44 that is in fluid

12

Date Regue/Date Received 2021-08-09



communication with the flexible conduit 50 (FIG. 2) and which is defined within the brush
chamber 52. In the present embodiment, the suction nozzle 44 is configured to extract fluid and
debris from the brushroll 40 and from the surface to be cleaned.

[0060] The brushroll 40 can be operably coupled to and driven by a drive assembly
including a brush motor 53 (FIG. 4) located in the base 14. The coupling between the brushroll
40 and the brush motor 53 can comprise one or more belts, gears, shafts, pulleys or
combinations thereof. Alternatively, the vacuum motor 46 can provide both vacuum suction
and brushroll rotation.

[0061] The fluid distributor 38 of the present embodiment includes multiple spray tips,
though only one spray tip is visible in FIG. 3, which are mounted to the base 14 with an outlet
in the brush chamber 52 and oriented to spray fluid inwardly onto the brushroll 40.

[0062] An interference wiper 54 is mounted at a forward portion of the brush chamber
52 and is configured to interface with a leading portion of the brushroll 40, as defined by the
direction of rotation R of the brushroll 40. The interference wiper 54 is below the fluid
distributor 38, such that the wetted portion of the brushroll 40 rotates past the interference wiper
54, which scrapes excess fluid off the brushroll 40, before reaching the surface to be cleaned.
[0063] A squeegee 56 is mounted to the base 14 behind the brushroll 40 and the brush
chamber 52 and is configured to contact the surface as the base 14 moves across the surface to
be cleaned. The squeegee 56 wipes residual fluid from the surface to be cleaned so that it can
be drawn into the fluid recovery pathway via the suction nozzle 44, thereby leaving a moisture
and streak-free finish on the surface to be cleaned.

[0064] In some embodiments, brushroll 40 can be a hybrid brushroll suitable for use on
both hard and soft surfaces, and for wet or dry vacuum cleaning. In one embodiment, the
brushroll 40 comprises a dowel 58, a plurality of bristles 60 extending from the dowel 58, and
microfiber material 62 provided on the dowel 58 and arranged between the bristles 60. One
example of a suitable hybrid brushroll is disclosed in U.S. Patent No. 10,092,155. The bristles
60 can be arranged in a plurality of tufts or in a unitary strip, and constructed of nylon, or
any other suitable synthetic or natural fiber. Dowel 58 can be constructed of a polymeric
material such as acrylonitrile butadiene styrene (ABS), polypropylene or styrene, or any

other suitable material such as plastic, wood, or metal. The microfiber material 62 can be
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constructed of polyester, polyamides, or a conjugation of materials including polypropylene
or any other suitable material known in the art from which to construct microfiber. In
addition, while a horizontally-rotating brushroll 40 is shown herein, in some embodiments,
dual horizontally-rotating brushrolls, one or more vertically-rotating brushrolls, or a
stationary brush can be provided on the apparatus 10.

[0065] Referring to FIG. 1, the surface cleaning apparatus 10 can include at least one
user interface through which a user can interact with the surface cleaning apparatus 10. The
at least one user interface can enable operation and control of the apparatus 10 from the
user's end, and can also provide feedback information from the apparatus 10 to the user.
The at least one user interface can be electrically coupled with electrical components,
including, but not limited to, circuitry electrically connected to various components of the
fluid delivery and recovery systems of the surface cleaning apparatus 10.

[0066] In the illustrated embodiment, the surface cleaning apparatus 10 includes a
human-machine interface (HMI) 70 having one or more input controls, such as but not
limited to buttons, triggers, toggles, keys, switches, or the like, operably connected to
systems in the apparatus 10 to affect and control its operation. The surface cleaning apparatus
10 also includes a status user interface (SUI) 72 having at least one status indicator 74 that
communicates a condition or status of the apparatus 10 to the user. The at least one status
indicator 74 can communicate visually and/or audibly. The HMI 70 and the SUI 72 can be
provided as separate interfaces or can be integrated with each other, such as in a composite
use interface, graphical user interface, or multimedia user interface. One example of a
suitable HMI and/or SUI is disclosed in U.S. Provisional Application No. 62/747,922, filed
October 19, 2018, now PCT/US2019/057196. Either user interface 70, 72 can comprise a
proximity-triggered interface, as described in the ‘922 application.

[0067] The surface cleaning apparatus 10 can further include a controller 76 (FIG. 2)
operably coupled with the various functional systems of the apparatus 10 for controlling its
operation. The controller 76 can, for example, control the operation of the fluid recovery
system, the brushroll 40, and a fan operable during the drying cycle, as described in further
detail below. In one embodiment, the controller 76 can comprise a microcontroller unit

(MCU) that contains at least one central processing unit (CPU).
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[0068] The controller 76 is operably coupled with the HMI 70 for receiving inputs
from a user and with the SUI 72 for providing one or more indicia about the status of the
apparatus 10 to the user via the at least one status indicator 74, and can further be operably
coupled with at least one sensor 78 for receiving input about the environment and can use
the sensor input to control the operation of the surface cleaning apparatus 10. The controller
76 can use the sensor input to provide one or more indicia about the status of the apparatus
10 to the user via the SUI 72.

[0069] In one example, the controller 76 can be located in the upright body 12, such
as in the frame 18 as shown in FIG. 2. In the embodiment shown, the controller 76 is in
operable communication with but separate from the HMI 70 and the SUI 72. In other
embodiments, the controller 76 can be integrated with the HMI 70 or the SUI 72.

[0070] With reference to FIG. 1, in the embodiment shown, the HMI 70 and the SUI
72 are physically separate from each other. The HMI 70 in particular is on the hand grip 26,
while the SUI 72 is on the frame 18. In other embodiments, the SUI 72, particularly the
status indicators 74, can be directly adjacent the HMI 70 or can be integrated with the HMI
70, such as in a composite user interface, graphical user interface, or multimedia user
interface. In either alternative, the HMI 70 may be provided elsewhere on the apparatus 10,
such as on the frame 18.

[0071] FIG. 4 is a schematic control diagram for the surface cleaning apparatus 10. As
briefly mentioned, above, the controller 76 is operably coupled with the various function
systems of the apparatus 10 for controlling its operation. In the embodiment shown, the
controller 76 is operably coupled with at least the vacuum motor 46, the pump 42, and the brush
motor 53 for the brushroll 40.

[0072] Electrical components of the surface cleaning apparatus 10, including the
vacuum motor 46, the pump 42, and the brush motor 53, can be electrically coupled to a power
source, such as a battery 80 for cordless operation or a power cord 82 plugged into a household
outlet for corded operation. In one exemplary arrangement, the battery 80 may comprise a user
replaceable battery. In another exemplary arrangement, the battery 80 may comprise a
rechargeable battery, such as a lithium ion battery. It is noted that while both a battery 80 and

a power cord 82 are shown in FIGS. 2 and 4, it is understood that some embodiments of the
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apparatus may comprise only the battery 80 and some embodiments of the apparatus may
comprise only the power cord 82.

[0073] For a cordless surface cleaning apparatus 10 comprising battery 80, the
apparatus 10 includes a battery charging circuit 84 that controls recharging of the battery 80.
The apparatus 10 can also include a battery monitoring circuit 86 for monitoring the status of
the battery 80 and individual battery cells contained therein. Feedback from the battery
monitoring circuit 86 is used by the controller 76 to optimize the discharging and recharging
process, as well as for displaying battery charge status on the SUI 72.

[0074] The HMI 70 can include one or more input controls 88, 90 in register with
a printed circuit board (PCB, not shown) within the hand grip 26. In one embodiment, one
input control 88 is a power input control that controls the supply of power to one or more
electrical components of the apparatus 10. In the illustrated embodiment, the power input
control 88 controls the supply of power to at least the SUI 72, the vacuum motor 46, the
pump 42, and the brush motor 53. Another input control 90 is a cleaning mode input
control that cycles the apparatus 10 between a hard floor cleaning mode and a carpet
cleaning mode. In one example of the hard floor cleaning mode, the vacuum motor 46,
pump 42, and brush motor 53 are activated, with the pump 42 operating at a first flow rate.
In the carpet cleaning mode, the vacuum motor 46, pump 42, and brush motor 53 are
activated, with the pump 42 operating at a second flow rate that is greater than the first
flow rate. One or more of the input controls 88, 90 can comprise a button, trigger, toggle,
key, switch, or the like, or any combination thereof. In one example, one or more of the
input controls 88, 90 can comprise a capacitive button. In other embodiments, the HMI
70 can include one or more individual switches for controlling actuation of the vacuum motor
46, the brushroll 40, and/or the pump 42 individually.

[0075] The SUI 72 can include a display 92, such as, but not limited to, an LED
matrix display or a touchscreen. In one embodiment, the display 92 can include multiple
status indicators 74 which can display various detailed apparatus status information, such
as, but not limited to, drying status, self-cleaning status, battery status, Wi-Fi connection
status, clean water level, dirty water level, filter status, floor type, or any number of other

status information. The status indicators can be a visual display, and may include any of
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a variety of lights, such as LEDs, textual displays, graphical displays, or any variety of
known status indicators.

[0076] The SUI 72 can include at least one input control 94, which can be adjacent the
display 92 or provided on the display 92. The input control 94 can comprise a drying cycle
input control that initiates a drying cycle, as described in further detail below. The SUI 72
can optionally include at least one other input control 96, which can comprise a self-cleaning
mode input control which initiates a self-cleaning cycle, one embodiment of which is
described in detail below. Briefly, during the self-cleaning cycle, cleaning liquid is sprayed
on the brushroll 40 while the brushroll 40 rotates. Liquid is extracted and deposited into the
recovery tank, thereby also flushing out a portion of the recovery pathway. The input controls
94, 96 can comprise buttons, triggers, toggles, keys, switches, or the like, or any
combination thereof. In one example, the input controls 94, 96 can comprise capacitive
buttons.

[0077] During normal operation of the apparatus 10 to clean a surface, normal
operation optionally including the aforementioned hard floor cleaning mode and/or the
carpet cleaning mode, the controller can operate the vacuum motor 46 at a first power
level or normal power level.

[0078] As discussed above, the surface cleaning apparatus 10 is provided with a drying
cycle in which forced air flows through the recovery pathway of the apparatus 10 post-
operation, i.e. after normal operation of the apparatus 10 removing and collecting liquid and
debris from the surface to be cleaned, to dry out components of the recovery system which
remain wet and/or retain moisture, the details of which are described in further detail below.
Such components can include the agitator or brushroll 40, the brush chamber 52, the suction
nozzle 44, the recovery tank 22, any filters upstream or downstream of the vacuum motor 46,
such as the pre-motor filter 28, and any of the various conduits, ducts, and/or hoses fluidly
coupling components of the recovery system together, such as the conduit 50. After normal
operation in which spent cleaning fluid and debris is removed by the recovery system, the
drying cycle runs, and components of the recovery system are dried out. Ensuring that the
components of the recovery system that remain wet and/or retain moisture are dried out prevents

or minimizes objectionable odors from developing inside the apparatus 10 and on the
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components themselves. The drying cycle also simplifies the drying process to reduce user
effort and improve user experience, as the user can choose to run the automated drying cycle
after operation rather than having to remove and air-dry the components. The drying cycle also
greatly reduces drying time, meaning that the apparatus 10 is readied for use more quickly and
with less downtime in between operations. For example, at least some embodiments of the
drying cycle disclosed herein have an overall duration of 90 minutes to completely dry out the
brushroll and the pre-motor filter. Conversely, waiting for these components to air dry requires
more than 12 hours, whether the components are left in the apparatus 10 or removed from the
apparatus 10.

[0079] While not shown herein, optionally, the surface cleaning apparatus 10 can
include a heat source to heat the forced air flow during the drying cycle. The heat source can
be a heater located at a point along the recovery pathway.

[0080] FIG. 5 is a flow chart depicting one embodiment of a method 100 for post-
operation maintenance of the surface cleaning apparatus 10, and more particularly for post-
operation drying of the apparatus 10 according to a drying cycle. The sequence of cycle steps
discussed is for illustrative purposes only and is not meant to limit the method in any way as it
is understood that the steps may proceed in a different logical order, additional or intervening
steps may be included, or described steps may be divided into multiple steps.

[0081] After normal operation in which spent cleaning fluid and debris is removed by
the recovery system of the apparatus 10, the drying cycle can be initiated at step 102. The
initiation of the drying cycle can be manual, with the user initiating the drying cycle by
selecting the drying cycle input control 94 on the SUI 72, or another user-engageable button
or switch provided elsewhere on the apparatus 10. Alternatively, initiation of the drying
cycle can be automated so that the drying cycle automatically begins after the end of normal
operation. In either case, the drying cycle can be automatically executed by the controller
76 after initiation at step 102, without requiring further user action. For optimal drying
performance, prior to initiation of the drying cycle at step 102, the recovery tank 22 can be
emptied, rinsed, and replaced on the apparatus 10.

[0082] At step 104, the vacuum motor 46 is powered and drives the fan 47, and
generates a drying airflow through the recovery pathway of the apparatus 10 to dry out
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components that are wet and/or retain moisture. In the embodiment of the apparatus 10 shown
in FIGS. 1-4, the forced air flows into the suction nozzle 44 defining the dirty inlet, through the
brush chamber 52, including past the brushroll 40, through the conduit 50, through the recovery
tank 22, through the filter 28, through the vacuum motor 46, and out through the exhaust vents
48 defining the clean air outlet. Forced air can also flow through any of the other various
conduits, ducts, and/or hoses that fluidly couple components of the recovery system together
and which define the recovery pathway. The vacuum motor 46 can be powered for a
predetermined time period during the drying cycle, or can operate until a predetermined
moisture level is sensed within the recovery pathway or a component of the recovery system,
such as the recovery tank 22 or filter 28. In either case, the vacuum motor 46 can be powered
continuously during the drying cycle, or can be cycled on and off intermittently during the
drying cycle.

[0083] Optionally, during step 104, the controller 76 operates the vacuum motor 46 at
a reduced power level for a predetermined time period in order to carry out the drying
cycle. The reduced power level can be a second power level less than the first or normal power
level. The vacuum motor 46 operates at a reduced speed and thus generates a reduced air flow
(compared to the level of air flow during normal operation) through the recovery pathway for
drying out at least some of the fluid handling and agitation components of the recovery system.
The overall power consumption, volumetric airflow rate, suction level at the suction nozzle 44,
and/or sound level of the surface cleaning apparatus 10 can be lower during the drying cycle.
In one embodiment, the ratio of motor speed during the drying cycle to motor speed during
normal operation can be 30:1. In another example, during normal operation, the overall power
consumption of the surface cleaning apparatus 10 is 840W, and at a 3" operating orifice the
volumetric airflow rate is 18.7 CFM, suction level is 6 IOW and sound level is 80 dBA.
Conversely, during the drying cycle, the surface cleaning apparatus 10 draws about 35W power,
and at a ¥4” operating orifice the apparatus generates a volumetric airflow rate of 4 CFM, suction
level of 0.24 IOW and sound level of 56 dBA.

[0084] The drying cycle can optionally include at least one phase in which the brush
motor 53 is powered to rotate the brushroll 40. Rotation of the brushroll 40 re-orients the

brushroll 40 within the brush chamber 52 and exposes different portions of the brushroll 40
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to the forced air flow. In the embodiment shown in FIG. 5, at step 106, the controller 76 can
be configured to intermittently power the brush motor 53. By intermittently powering the brush
motor 53, the brush motor 53 is turned on and off, i.e. cycled. Cycling the brush motor 53
incrementally rotates the brushroll 40 such that the entire outer surface of the brushroll 40 is
eventually exposed to the force air flow during the drying cycle. In one example, the brush
motor 53 can be powered to rotate the brushroll 40 for 50 milliseconds every minute. In
another example, the brush motor 53 can be powered to rotate the brushroll 40 by increments
of at least 15 degrees until the brushroll 40 has been rotated a total of 360 degrees at least
one time, or optionally at least two times, or optionally at least three times. In yet another
example, during step 106, the brushroll 40 can spin continuously at a low power level and
reduced rotational speed.

[0085] Alternatively or additionally, during step 106, the brush motor 53 can be
powered to rotate the brushroll 40 at high speed for multiple rotations or for a predetermined
time period to facilitate more effective shedding of debris, and/or spin-drying.

[0086] During step 104, and optional step 106, a heat source or heater can operate to
heat the forced air flow. The heater can be run continuously or intermittently.

[0087] During step 104, and optional step 106, for a cordless surface cleaning apparatus
10 comprising battery 80, the battery 80 can power the vacuum motor 46 and/or the brush
motor 53. Alternatively, power for the drying cycle can be provided via a wall charger,
charging tray or docking station, one embodiment of which is described in further detail below.
For a corded surface cleaning apparatus 10 comprising power cord 82, the power cord 82 is
plugged into a household outlet for execution of the drying cycle and power is drawn from the
household outlet.

[0088] At step 108, the drying cycle ends by powering the vacuum motor 46 and/or
the brush motor 53 off. Optionally, the SUI 72 can alert the user that the drying cycle has
ended, such as by providing or updating a drying status indicator on the display 92. The end
of the drying cycle at 108 may be time-dependent, or may continue until the one or more
components of the recovery system are determined to be dry. For example, one or more
moisture sensors can be placed within the recovery pathway in order to determine a moisture

level within the recovery pathway or a component of the recovery system, such as the recovery
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tank 22 or filter 28. In one embodiment, when a predetermined moisture level is reached, for
example corresponding to a baseline for when the recovery system is dry enough for
adequate performance during a normal operation, the drying cycle can end.

[0089] The overall duration of the drying cycle can be dependent upon power
consumption, i.e. operating the vacuum motor 46 at a higher power level can reduce dry time
but consumes more power. However, as the drying cycle runs unattended in the user’s home,
the level of noise generated by the drying cycle can be problematic if the vacuum motor 46 is
run at the same or a higher power level as during normal operation. Operating the vacuum
motor 46 at a reduced power level not only reduces the level of noise generated by the drying
cycle, but also reduces the power consumed by the drying cycle, which may be particularly
advantageous when powering the drying cycle via a wall charger, charging tray, or docking
station, one embodiment of which is described in further detail below. In example, a drying
cycle powered by a wall charger with an operating power of 35W has an overall duration of 90
minutes and at a fairly quiet 56 dB. Alternatively, powering the drying cycle using battery
power for a cordless apparatus 10 or the power cord 82 plugged into a household outlet for a
corded apparatus 10 allow for faster dry time.

[0090] Referring to FIG. 6, the surface cleaning apparatus 10 can optionally be provided
with a docking station or tray 110 that can be used when storing the apparatus 10. The tray 110
can be configured to receive the base 14 of the apparatus 10 in an upright, stored position. The
tray 110 can further be configured for further functionality beyond simple storage, such as for
charging the apparatus 10, running the drying cycle, and/or for self-cleaning of the apparatus
10.

[0091] For example, in embodiments of the apparatus comprising the rechargeable
battery 80, the tray 110 can be configured to recharge the battery 80. The tray 110 includes
power cord 112 configured to be plugged into a household outlet, such as by a wall charger
114. The tray 110 can optionally having charging contacts, and corresponding charging
contacts can be provided on the exterior of the apparatus 10, such as on the exterior of the
base 14. When operation has ceased, the apparatus 10 can be placed into the tray 110 for
recharging the battery 80, with the wall charger 114 plugged into a household outlet. One

example of a storage tray with charging contacts is disclosed in U.S. Provisional Application
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No. 62/688,439, filed June 22, 2018, now PCT/US2019/038423 filed June 21, 2019.

[0092] In the embodiment shown, the surface cleaning apparatus 10 can be docked
with the tray 110 for operation of the drying cycle described with reference to FIG. 4. The
drying cycle can automatically start upon docking the apparatus 10 on the tray 110.
Alternatively, the drying cycle can be initiated manually after docking the apparatus 10 on
the tray 110, such as by selecting the drying cycle input control 94 on the SUI 72, or another
user-engageable button or switch provided elsewhere on the apparatus 10, or by selecting a
user-engageable drying cycle input control, button or switch provided on the tray 110.
[0093] In one embodiment, the battery 80 can be recharged while the drying cycle
is operating. For example, when the apparatus 10 is docked with the tray 110, the battery
charging circuit 84 can be enabled for recharging the battery 80. If the drying cycle is
subsequently initiated, the battery charging circuit 84 can remain enabled to continue
recharging the battery 80. Thus, power provided via the tray 110, i.e. the power cord 112
plugged into a household outlet by the wall charger 114, is used to simultaneously execute the
drying cycle and recharge the battery 80. This can increase the overall duration of the drying
cycle and battery recharging time, but reduces the level of noise generated by the drying cycle.
[0094] FIG. 7 is a flow chart depicting another embodiment of a method 120 for post-
operation maintenance of the surface cleaning apparatus 10, and more particularly for post-
operation charging and drying of the apparatus 10 in which the apparatus 10 is docked for with
tray 110 for execution of the method. The sequence of cycle steps discussed is for illustrative
purposes only and is not meant to limit the method in any way as it is understood that the steps
may proceed in a different logical order, additional or intervening steps may be included, or
described steps may be divided into multiple steps. In the method 120 of FIG. 7, the battery
charging circuit 84 is disabled during the drying cycle in order to use the full operating power
of the wall charger 114 to power the drying cycle.

[0095] After normal operation in which spent cleaning fluid and debris is removed by
the recovery system, the user docks the apparatus 10 with the tray 110 at step 122. The docking
may include parking the base 14 of the apparatus 10 on the tray 110. Before or after step 122,
the recovery tank 20 is preferably emptied, rinsed, and replaced on the apparatus 10. When
the apparatus 10 is docked with the tray 110, the battery charging circuit 84 is enabled at step
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124 for recharging the battery 80.

[0096] At step 126, the drying cycle is initiated. The initiation of the drying cycle can
be manual, with the user initiating the drying cycle by selecting the drying cycle input
control 94 on the SUI 72, or another user-engageable button or switch provided elsewhere
on the apparatus 10 or on the tray 110. Alternatively, the drying cycle can automatically
initiate upon docking the apparatus 10 on the tray 110, optionally after a predetermined
delay period. In either case, the drying cycle can be automatically executed by the controller
76 after initiation at step 124, without requiring further user action. The drying cycle may
be locked-out by the controller 76 when the apparatus 10 is not docked with the storage tray
110 to prevent inadvertent initiation of the drying cycle.

[0097] The initiation of the drying cycle, however accomplished, disables or shuts off
the battery charging circuit 84 at step 128, which halts recharging of the battery 80. At step
130, the vacuum motor 46 energizes and is powered via the tray 110, i.e. the power cord 112
plugged into a household outlet by the wall charger 114. The vacuum motor 46 moves air
through the recovery pathway of the apparatus 10 to dry out components that are wet and/or
retain moisture, and can operate as described above for step 104 of FIG. 5.

[0098] The drying cycle can optionally include step 132 in which the brush motor 53
is powered to rotate the brushroll 40, and can operate as described above for step 106 in FIG.
5. During optional step 132, power for the brush motor 53 can be provided via the tray 110,
i.e. the power cord 112 plugged into a household outlet by the wall charger 114.

[0099] During step 130, and optional step 132, a heat source or heater can operate to
heat the forced air flow. The heater can be run continuously or intermittently.

[00100] At step 134, the drying cycle ends by powering the vacuum motor 46 and/or
the brush motor 53 off. After the end of the drying cycle, the charging circuit 84 is enabled to
continue to recharging the battery 80 at step 136. Optionally, the SUI 72 can alert the user that
the drying cycle has ended and/or that battery charging is in progress, such as by providing
or updating a drying status indicator and/or a battery status indicator on the display 92. The
end of the drying cycle at 134 may be time-dependent, or may continue until the one or more
components of the recovery system are determined to be dry based on input from one or

more moisture sensors.
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[00101] The method 120 can be useful for cordless or battery-powered embodiments of
the apparatus 10 that are recharged using the docking station or tray 110. In at least some
embodiments of the tray 110, the wall charger 114 has a predetermined operating power, for
example an operating power of 35W. However, during a drying cycle during which the vacuum
motor 46 and/or brush motor 53 are energized, the required power draw can far exceed the
operating power of the wall charger 114. During steps 130-132, the battery charging circuit 84
remains disabled, i.e. the battery 80 does not recharge during the drying cycle, so that the power
draw of the apparatus 10 to carry out the drying cycle does not exceed that of the wall charger
114,

[00102] With the drying cycle powered by the wall charger 114 of the tray 110, during
step 130 the controller 76 operates the vacuum motor 46 at a reduced power level for a
predetermined time period in order to carry out the drying cycle. The vacuum motor 46 operates
at a reduced speed and thus generates a reduced air flow (compared to the level of air flow
during normal operation) through the recovery pathway for drying out at least some of the fluid
handling and agitation components of the recovery system. This also lowers the level of noise
generated by the drying cycle. In example, the drying cycle powered by the wall charger 114
having an operating power of 35W has an overall duration of 90 minutes and at a fairly quiet
56 dB.

[00103] FIG. 8 is a flow chart depicting another embodiment of a method 140 for post-
operation maintenance of the surface cleaning apparatus 10, and more particularly for post-
operation charging and drying of the apparatus 10 in which the apparatus 10 is docked for with
tray 110 for execution of the method. The sequence of cycle steps discussed is for illustrative
purposes only and is not meant to limit the method in any way as it is understood that the steps
may proceed in a different logical order, additional or intervening steps may be included, or
described steps may be divided into multiple steps. In the method 140 of FIG. 8, the battery 80
is recharged prior to running the drying cycle in order to use the battery 80 to power the drying
cycle. The battery 80 can be recharged again after the drying cycle is complete.

[00104] After normal operation in which spent cleaning fluid and debris is removed by
the recovery system, the user docks the apparatus 10 with the tray 110 at step 142. The docking
may include parking the base 14 of the apparatus 10 on the tray 110. Before or after step 142,
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the recovery tank 22 is preferably emptied, rinsed, and replaced on the apparatus 10.
[00105] When the apparatus 10 is docked with the tray 110, the battery charging circuit
84 is enabled at step 144 for recharging the battery 80. The battery charging circuit 84 remains
enabled until the battery 80 is fully charged. Alternatively, the battery charging circuit 84 can
remain enabled until the battery 80 reaches a charge level sufficient for powering a complete
drying cycle. Regardless of the charge level reached, during step 144, the drying cycle can be
disabled, such that a user cannot initiate the drying cycle.

[00106] After the battery 80 reaches a charge level sufficient for powering at least one
complete drying cycle, at step 146, the drying cycle is enabled and can be initiated. The
initiation of the drying cycle can be manual, with the user initiating the drying cycle by
selecting the drying cycle input control 94 on the SUI 72, or another user-engageable button
or switch provided elsewhere on the apparatus 10 or on the tray 110. Alternatively, the
drying cycle can automatically initiate upon the battery 80 reaching a charge level sufficient
for powering at least one complete drying cycle. In either case, the drying cycle can be
automatically executed by the controller 76 after initiation at step 146, without requiring
further user action. During the drying cycle, the battery charging circuit 84 can be disabled
or shut off. The drying cycle may be locked-out by the controller 76 when the apparatus 10 is
not docked with the storage tray 110 to prevent inadvertent initiation of the drying cycle.
[00107] At step 148, the vacuum motor 46 energizes and is powered via the tray 110, i.e.
the power cord 112 plugged into a household outlet by the wall charger 114. The vacuum
motor 46 moves air through the recovery pathway of the apparatus 10 to dry out components
that are wet and/or retain moisture, and can operate as described above for step 104 of FIG. 5.
[00108] The drying cycle can optionally include step 150 in which the brush motor 53
is powered to rotate the brushroll 40, and can operate as described above for step 106 in FIG.
5. During optional step 150, power for the brush motor 53 can be provided by the battery 80.
[00109] During step 148, and optional step 150, a heat source or heater can operate to
heat the forced air flow. The heater can be run continuously or intermittently.

[00110] At step 152, the drying cycle ends by powering the vacuum motor 46 and/or
the brush motor 53 off. Optionally, the SUI 72 can alert the user that the drying cycle has
ended, such as by providing or updating a drying status indicator on the display 92. The end
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of the drying cycle at 152 may be time-dependent, or may continue until the one or more
components of the recovery system are determined to be dry based on input from one or
more moisture sensors.

[00111] After the end of the drying cycle, the charging circuit 84 is enabled to recharge
the battery 80 a second time at step 154. Optionally, the SUI 72 can alert the user that battery
charging is in progress, such as by providing or updating a battery status indicator on the
display 92.

[00112] The method 140 can be useful for cordless or battery-powered embodiments of
the apparatus 10 that are recharged using the docking station or tray 110. In at least some
embodiments of the tray 110, the wall charger 114 has a predetermined operating power, for
example an operating power of 35W. However, during a drying cycle during which the vacuum
motor 46 and/or brush motor 53 are energized, the required power draw for recharging the
battery 80 and for executing the drying cycle can far exceed the operating power of the wall
charger 114, but do not exceed that of the battery 80. By first recharging the battery 80 and
then using the battery 80 to power the drying cycle, and subsequently recharging the battery 80
again, the drying cycle can be powered while also making sure apparatus 10 is dry and charged
for its next use.

[00113] With the drying cycle powered by the battery 80, during step 148, the controller
76 operates the vacuum motor 46 at the same power level and at the same speed as during
normal operation, for a predetermined time period in order to carry out the drying cycle. The
vacuum motor 46 thus generates the same air flow (compared to the level of air flow during
normal operation) through the recovery pathway for drying out at least some of the fluid
handling and agitation components of the recovery system. This reduces the overall duration
of the drying cycle.

[00114] Referring to FIG. 6, in one embodiment of the storage tray 110, the tray 110
can be configured for use during a self-cleaning mode of the apparatus 10, which can be used
to clean the brushroll 40 and internal components of the fluid recovery pathway of apparatus
10. The storage tray 110 can optionally be adapted to collect liquid used to clean the interior
parts of apparatus 10 and/or receiving liquid that may leak from the supply tank 20 while the

apparatus 10 is not in active operation. During use, the apparatus 10 can get very dirty,
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particularly in the brush chamber 52 and recovery pathway, and can be difficult for the user to
clean. In at least some embodiments, the tray 110 can function as a cleaning tray during a
self-cleaning cycle, which can optionally operate in conjunction with a drying cycle. Self-
cleaning using the tray 110 can save the user considerable time and may lead to more frequent
use of the apparatus 10.

[00115] FIG. 9 is a flow chart depicting another embodiment of a method 160 for post-
operation maintenance of the surface cleaning apparatus 10, in which the apparatus 10 is docked
for with tray 110 for execution of the maintenance, which includes a drying cycle. The
sequence of cycle steps discussed is for illustrative purposes only and is not meant to limit the
method in any way as it is understood that the steps may proceed in a different logical order,
additional or intervening steps may be included, or described steps may be divided into multiple
steps. In the method 160 of FIG. 9, a self-cleaning cycle and a drying cycle are executed
sequentially for cleaning and drying components of the recovery system of the apparatus 10.
[00116] After normal operation in which spent cleaning fluid and debris is removed by
the recovery system, the user docks the apparatus 10 with the tray 110 at step 162. The docking
may include parking the base 14 of the apparatus 10 on the tray 110. Before or after step 132,
the recovery tank 22 is preferably emptied, rinsed, and replaced on the apparatus 10.
[00117] At step 164, the self-cleaning cycle is initiated. The self-cleaning cycle may be
locked-out by the controller 76 when the apparatus 10 is not docked with the storage tray 110
to prevent inadvertent initiation of the self-cleaning cycle.

[00118] The initiation of the self-cleaning cycle can be manual, with the user initiating
the self-cleaning cycle by selecting the self-cleaning cycle input control 96 on the SUI 72,
or another user-engageable button or switch provided elsewhere on the apparatus 10 or on
the tray 110. Alternatively, the self-cleaning cycle can automatically initiate upon docking
the apparatus 10 on the tray 110, optionally after a predetermined delay period. In either
case, the self-cleaning cycle can be automatically executed by the controller 76 after
initiation at step 164, without requiring further user action. In yet another embodiment, the
self-cleaning cycle can be manual, with the user initiating the cycle by manually energizing the
apparatus 10 and depressing the trigger, thumb switch, or other actuator (not shown) on the

hand grip 26 to distribute cleaning fluid.
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[00119] Initiating the self-cleaning cycle at step 164 can power one or more components
of the apparatus 10. For example, at step 164, the pump 42 can be powered to deliver cleaning
fluid from the supply tank 20 to the distributor 38 that sprays the brushroll 40. During step 164,
the brush motor 53 can also be powered to rotate the brushroll 40 at while applying cleaning
fluid to the brushroll 40 to flush the brush chamber 52 and cleaning lines, and wash debris from
the brushroll 40. The self-cleaning cycle may use the same cleaning fluid normally used by the
apparatus 10 for surface cleaning, or may use a different detergent focused on cleaning the
recovery system of the apparatus 10.

[00120] The vacuum motor 46 can be actuated during or after step 164 to extract the
cleaning fluid via the suction nozzle 44. During extraction, the cleaning fluid and debris
collected in the tray 110 is sucked through the suction nozzle 44 and the downstream recovery
pathway. The flushing action also cleans at least a portion of the recovery pathway of the
apparatus 10, including the suction nozzle 44, the brush chamber 52, and downstream conduits,
ducts, and/or hoses that fluidly couple components of the recovery system together, such as the
conduit 50.

[00121] At step 166, the self-cleaning cycle ends. The end of the self-cleaning cycle can
be time-dependent, or can continue until the recovery tank 22 is full or the supply tank 20 is
empty.

For a timed self-cleaning cycle, the pump 42, brush motor 53, and vacuum motor 46 are
energized and de-energized for predetermined periods of time. Optionally, the pump 42 or brush
motor 53 can pulse on/off intermittently so that any debris is flushed off the brushroll 40 and
extracted into the recovery tank 22. Optionally, the brushroll 40 can be rotated at slower or
faster speeds to facilitate more effective wetting, shedding of debris, and/or spin-drying. Near
the end of the cycle, the pump 42 can de-energize to end fluid dispensing while the brush motor
53 and vacuum motor 46 can remain energized to continue extraction. This is to ensure that any
liquid remaining in the tray 110, on the brushroll 40, or in the recovery pathway is completely
extracted into the recovery tank 22. Optionally, during step 166, the SUI 72 can alert the user
that the self-cleaning cycle has ended, such as by providing or updating a self-cleaning status
indicator on the display 92.

[00122] The drying cycle can be initiated at step 168. The initiation of the drying cycle
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can be manual, with the user initiating the drying cycle by selecting the drying cycle input
control 94 on the SUI 72, or another user-engageable button or switch provided elsewhere
on the apparatus 10 or on the tray 110. Alternatively, the drying cycle can automatically
initiate after the end of the self-cleaning cycle, optionally after a predetermined delay
period. In either case, the drying cycle can be automatically executed by the controller 76
after initiation at step 168, without requiring further user action. Optionally, prior to
initiation of the drying cycle, the recovery tank 22 can be emptied of any liquid or debris
collected during the self-cleaning cycle.

[00123] At step 170, the vacuum motor 46 energizes and generates a drying airflow
through the recovery pathway of the apparatus 10 to dry out components that are wet and/or
retain moisture, and can operate as described above for step 104 of FIG. 5. During step 170,
the motor controller operates the vacuum motor at a reduced power level, or at the same power
level and at the same speed as during normal operation. The drying cycle can optionally
include step 172 in which the brush motor 53 is powered to rotate the brushroll 40, and can
operate as described above for step 106 in FIG. 5. During step 170, and optional step 172, a
heat source or heater can operate to heat the forced air flow. The heater can be run continuously
or intermittently.

[00124] At step 174, the drying cycle ends by powering the vacuum motor 46 and/or
the brush motor 53 off. Optionally, the SUI 72 can alert the user that the drying cycle has
ended, such as by providing or updating a drying status indicator on the display 92. The end
of the drying cycle at 174 may be time-dependent, or may continue until the one or more
components of the recovery system are determined to be dry based on input from one or
more moisture sensors.

[00125] During method 160, the battery 80 can power the pump 42, vacuum motor 46
and/or the brush motor 53. Alternatively, power for the method 160 can be provided via the
tray 110, 1.e. the power cord 112 plugged into a household outlet by the wall charger 114. In
one embodiment, the battery 80 can be recharged during one or both of the self-cleaning
cycle and the drying cycle. In another embodiment, the battery charging circuit 84 is disabled
during one or both of the self-cleaning cycle and the drying cycle in order to use the full

operating power of the wall charger 114 to power the maintenance cycle(s). In yet another
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embodiment, the battery 80 is recharged prior to running the self-cleaning cycle in order to use
the battery 80 to power both maintenance cycles. The battery 80 can be recharged again after
the drying cycle is complete.

[00126] FIG. 10 1s a schematic view of another embodiment of the surface cleaning
apparatus 10. The embodiment of FIG. 10 is substantially similar to the embodiment of the
apparatus shown in FIGS. 1-4, and like elements will be referred to with the same reference
numerals. Also, while not shown in FIG. 10, the surface cleaning apparatus 10 can optionally
be provided with the docking station or tray 110 described above.

[00127] In the illustrated embodiment, the apparatus 10 includes an auxiliary blower or
drying fan 180 which operates during the drying cycle to produce the flow of forced air through
the recovery system to dry out components which remain wet and/or retain moisture post-
operation, instead of the suction source 46 producing the forced air flow for the drying cycle.
The drying fan 180 is separate from the suction source, e.g. a second fan 180, in addition to
the first fan 47. The drying fan 180 can be driven by a fan motor 181, e.g. a second motor 181
in addition to the first vacuum motor 46.

[00128] The drying fan 180 can be located upstream or downstream from the recovery
tank 22, and can be configured to move air through the recovery pathway in the same
direction of air flow during normal operation, or can be configured to move air through the
recovery pathway “backwards” or in the opposite direction of air flow during normal
operation. In the embodiment shown in FIG. 10, the drying fan 180 pushes air through the
recovery pathway “backwards” or in the opposite direction of air flow during normal
operation, as indicated by the arrows, and draws ambient drying air in through an intake 182 in
the housing of the apparatus 10 and exhausts the drying air through the suction nozzle 44. The
intake 182 can be an opening in the housing of the apparatus 10, such as in the upright body 12
or frame 18, optionally covered by a grill or louvers to prevent large debris from entering the
drying fan 180 and recovery pathway. The intake 182 can be fluidly isolated from the clean air
outlet of the recovery pathway, e.g. the exhaust vents 48 (FIG. 1).

[00129] A diverter 184 can be provided in the recovery pathway to divert fluid
communication with the recovery pathway between the suction source or vacuum motor 46

for normal operation and the drying fan 180 for the drying cycle. The diverter 184 can be
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manually operated by the user, or automatically operated by the controller 76, such as upon
selection of the drying cycle input control 94 on the SUI 72, or another user-engageable
button or switch provided elsewhere on the apparatus 10 or on the tray 110. In some
embodiments, the diverter 184 can comprise an electronically-actuatable diverter valve,
such as a rotatable diverter valve.

[00130] The diverter 184 can have at least a first position and a second position. In the
first position, the suction source or vacuum motor 46 is in fluid communication with the
recovery pathway, and more specifically can be in fluid communication with the dirty inlet
or suction nozzle 44. The diverter 184 can be in the first position during normal operation of
the apparatus 10 to clean a surface. In the second position, the drying fan 180 is in fluid
communication with the recovery pathway, and more specifically can be in fluid
communication with the dirty inlet or suction nozzle 44. The diverter 184 can be in the
second position during the drying cycle.

[00131] In some embodiments of the apparatus 10, a heat source can be provided to speed
the drying process and shorten the drying cycle. As shown in FIG. 10, the surface cleaning
apparatus 10 further includes a heater 186 to heat the air to be blown inside the apparatus 10,
i.e. forced through the recovery pathway, by the drying fan 180. The heater 186 can be
automatically powered by the controller 76, such as upon selection of the drying cycle input
control 94 on the SUI 72, or another user-engageable button or switch provided elsewhere
on the apparatus 10 or on the tray 110. Alternatively, the heater 186 can be manually
operated by the user.

[00132] The heat source or heater 186 can be located anywhere along the recovery
pathway, and can be preferably located at the intake 182 or the drying fan 180, or otherwise
upstream of one or more of the recovery tank 22, filter 28, brush chamber 52, or suction nozzle
44, to maximize the exposure of the wet or moisture-retaining components to the heated drying
air.

[00133] FIG. 11 is a schematic view of another embodiment of the surface cleaning
apparatus 10. The embodiment of FIG. 11 is substantially similar to the embodiment of the
apparatus shown in FIG, 10, with the exception that the drying fan 180 is configured to pull

air through the recovery pathway in the same direction of air flow during normal operation,
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as indicated by the arrows, and draws ambient drying air in through the suction nozzle 44 and
exhausts the drying air through an outlet 188 in the housing of the apparatus 10. The outlet 188
can be an opening in the housing of the apparatus 10, such as in the upright body 12 or frame
18, optionally covered by a grill or louvers to prevent large debris from entering the drying fan
180 and recovery pathway. The outlet 188 can be fluidly isolated from the clean air outlet of
the recovery pathway, e.g. the exhaust vents 48 (FIG. 1).

[00134] Also in the embodiment of FIG. 11, the heat source or heater 186 can be located
on or within the base 14 to heat the air drawn in through the suction nozzle 44 to maximize the
exposure of the wet or moisture-retaining components to the heated drying air. In one example,
the heater 186 is configured to heat the air within the brush chamber 52, and can further heat
the brushroll 40 itself in certain embodiments. Alternatively, the heater 186 can be or otherwise
upstream of one or more of the recovery tank 22 or filter 28.

[00135] FIG. 12 is a flow chart depicting an embodiment of a method 190 for post-
operation maintenance of the surface cleaning apparatus 10 of FIG. 10 or FIG. 11, and more
particularly for post-operation drying of the apparatus 10. The sequence of cycle steps
discussed is for illustrative purposes only and is not meant to limit the method in any way as it
is understood that the steps may proceed in a different logical order, additional or intervening
steps may be included, or described steps may be divided into multiple steps.

[00136] After normal operation in which spent cleaning fluid and debris is removed by
the recovery system of the apparatus 10, the drying cycle can be initiated at step 192. In some
embodiments of the method 190, prior to initiation of the drying cycle can be initiated at step
192, the apparatus 10 can be docked with the tray 110.

[00137] The initiation of the drying cycle can be manual, with the user initiating the
drying cycle by selecting the drying cycle input control 94 on the SUI 72, or another user-
engageable button or switch provided elsewhere on the apparatus 10 or on the tray 110.
Alternatively, initiation of the drying cycle can be automated so that the drying cycle
automatically begins after the end of normal operation. In either case, the drying cycle can
be automatically executed by the controller 76 after initiation at step 192, without requiring
further user action. For optimal drying performance, prior to initiation of the drying cycle

at step 192, the recovery tank 22 can be emptied, rinsed, and replaced on the apparatus 10.
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[00138] Next, at step 194 the diverter 184 is moved to place the recovery pathway in
fluid communication with the drying fan 180, and closes off fluid communication with the
suction source or vacuum motor 46. The diverter 184 can be automatically operated by the
controller 76 upon initiation of the drying cycle. Alternatively, the diverter 184 can be
manually operated by the user at step 194.

[00139] At step 196, the drying fan 180 is powered, and generates a drying airflow
through the recovery pathway of the apparatus 10 to dry out components that are wet and/or
retain moisture. In the embodiment of the apparatus 10 shown in FIG. 10, the forced air flows
into the intake 182, optionally past the heater 186 to be heated, through the filter 28, through
the recovery tank 22, through the conduit 50, through the brush chamber 52, including past the
brushroll 40, and out through the suction nozzle 44. In the embodiment of the apparatus 10
shown in FIG. 11, the forced air flows into the suction nozzle 44 and through the brush chamber
52, including past the brushroll 40, optionally past the heater 186 to be heated, through the
recovery tank 22, through the filter 28, and out through the outlet 188. In either embodiment,
forced air can also flow through any of the other various conduits, ducts, and/or hoses that
fluidly couple components of the recovery system together and which define the recovery
pathway. The drying fan 180 can be powered for a predetermined time period during the drying
cycle, or can operate until a predetermined moisture level is sensed within the recovery
pathway or a component of the recovery system, such as the recovery tank 22 or filter 28. In
either case, the drying fan 180 can be powered continuously during the drying cycle, or can be
cycled on and off intermittently during the drying cycle.

[00140] Optionally, the drying fan 180 operates at a reduced speed, and thus generates a
reduced air flow, compared to that of the vacuum motor 46 during normal operation. This
lowers the level of noise generated by the drying cycle.

[00141] The drying cycle can optionally include step 198 in which the heater 186 is
powered to heat the air to be blown inside the apparatus 10, i.e. forced through the recovery
pathway, by the drying fan 180. The heater 186 can be powered at the same time as the drying
fan 180; alternatively, the heater 186 can power on prior to or after the drying fan 180. The
heater 186 can be powered for a predetermined time period during the drying cycle, or can

operate until a predetermined moisture level is sensed within the recovery pathway or a
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component of the recovery system, such as the recovery tank 22 or filter 28. In either case, the
heater 186 can be powered continuously during the drying cycle, or can be cycled on and off
intermittently during the drying cycle.

[00142] The drying cycle can optionally include step 200 in which the brush motor 53
is powered to rotate the brushroll 40, and can operate as described above for step 106 in FIG.
3.

[00143] During step 196, and optional steps 198 and 200, for a cordless surface cleaning
apparatus 10 comprising battery 80, the battery 80 can power the drying fan 180, the heater
186, and/or the brush motor 53. Alternatively, power for the drying cycle can be provided
via the tray 110, i.e. the power cord 112 plugged into a household outlet by the wall charger
114. For a corded surface cleaning apparatus 10 comprising power cord 82, the power cord 82
is plugged into a household outlet for execution of the drying cycle and power is drawn from
the household outlet.

[00144] At step 202, the drying cycle ends by powering the drying fan 180, the heater
186, and/or the brush motor 53 off. Optionally, the SUI 72 can alert the user that the drying
cycle has ended, such as by providing or updating a drying status indicator on the display
92. The end of the drying cycle at 202 may be time-dependent, or may continue until the
one or more components of the recovery system are determined to be dry based on input
from one or more moisture sensors.

[00145] The end of the drying cycle at step 202 can also include moving the diverter
184 to place the recovery pathway in fluid communication with the suction source or vacuum
motor 46, and closing off fluid communication with the drying fan 180. This readies the
apparatus 10 for subsequent use in the normal operating mode.

[00146] The various embodiments of the drying cycle disclosed herein can be applied to
a variety of other surface cleaning apparatus, some examples of which are shown in FIGS. 13-
15, in which components of a recovery system that remain wet and/or retain moisture post-
operation.

[00147] FIG. 13 is a perspective view of a surface cleaning apparatus according to
another embodiment of the invention, comprising a portable extraction cleaner or spot cleaning

apparatus 210. The apparatus 210 can be used for unattended or manual cleaning of spots and
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stains on carpeted surfaces and can include various systems and components described for the
embodiment of FIG. 1, including a recovery system for removing liquid and debris from the
surface to be cleaned and a fluid delivery system for storing cleaning fluid and delivering the
cleaning fluid to the surface to be cleaned. One example of a suitable small-area extraction
cleaner or spot cleaning apparatus in which the various features and improvements described
herein can be used is disclosed in U.S. Patent No. 7,228 589 issued June 12, 2007.

[00148] The apparatus 210 includes a bottom housing or portion 212, a top housing or
portion 214, a supply tank 216, a recovery tank 218, a moveable carriage assembly 220
comprising a plurality of agitators 222 and suction nozzles 224, a suction source, which may be
a motor/fan assembly including at least a vacuum motor 226 (indicated in phantom line). The
bottom housing 212 rests on a surface to be cleaned, and the top housing 214 and the bottom
housing 212 mate to form a cavity therebetween. A handle 228 is integrally formed at an upper
surface of the top housing 214 to facilitate easy carrying of the apparatus 210.

[00149] A carriage assembly lens 230 is attached to a forward lower section of the bottom
housing 212 to define an opening in the underside of the bottom housing 212 and is preferably
made from a transparent material for visibility of the carriage assembly 220 located behind the
carriage assembly lens 230. Hose recesses 232 are integrally formed in a lower surface of the
top housing 214 in forward and rearward locations that can hold a flexible hose 234, which can
form a portion a recovery pathway in some modes of operation.

[00150] The apparatus 210 can include a controller 236 operably coupled with the
various functional systems of the apparatus for controlling its operation and at least one user
interface through which a user of the apparatus interacts with the controller 236. The user
interface shown includes various input controls 238, 240, 242 to control operation of the
apparatus 210, and one or more status indicators or lights 244 located adjacent to the input
controls 238, 240, 242. The input controls 238, 240, 242 can comprise buttons, triggers,
toggles, keys, switches, or the like, or any combination thereof. The controller 236 can be
a microcontroller unit (MCU) that contains at least one central processing unit (CPU).

[00151] The controller 236 can further be configured to execute a drying cycle in which
forced air flows through the recovery system to dry out components that remain wet and/or

retain moisture post-operation. Such components can include the recovery tank 218, the carriage
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assembly 220, including the agitators 222 and the suction nozzles 224, the carriage assembly lens
230, the hose 234, any filters upstream or downstream of the vacuum motor 226, and any of the
various conduits, ducts, and/or hoses fluidly coupling components of the recovery system
together. The input control 242 can comprise a drying cycle input control that initiates a
drying cycle. The drying cycle can proceed according to any of the embodiments
described above, and can include powering the vacuum motor 226 to produce the flow of
forced air through the recovery system and/or the carriage assembly 220 for movement.
[00152] FIG. 14 is a perspective view of a surface cleaning apparatus according to
another embodiment of the invention, comprising a handheld extraction cleaning apparatus 250.
As illustrated herein, the apparatus 250 is adapted to be handheld and portable, and can be easily
carried or conveyed by hand. The apparatus 250 can include various systems and components
described for the embodiment of FIG. 1, including a recovery system for removing liquid and
debris from the surface to be cleaned and a fluid delivery system for storing cleaning fluid and
delivering the cleaning fluid to the surface to be cleaned. One example of a suitable handheld
extraction cleaner in which the various features and improvements described herein can be used
is disclosed in U.S. Patent Application Publication No. 2018/0116476, published May 3, 2018.
[00153] The apparatus 250 includes a unitary body 252 provided with a carry handle 254
attached to the unitary body 252, and is small enough to be transported by one user (i.e. one
person) to the area to be cleaned. The unitary body 252 carries the various components of the
functional systems of the apparatus 250, including a supply tank 256, fluid distributor 258, a
suction nozzle 260 defining an inlet opening 262, a suction source, which may be a motor/fan
assembly including at least a vacuum motor 264, a recovery tank 266, and exhaust vents 268.
An agitator 270 can be adjacent to or couple to the suction nozzle 260.

[00154] The apparatus 250 can include a controller 272 operably coupled with the
various functional systems of the apparatus for controlling its operation and at least one user
interface through which a user of the apparatus interacts with the controller 272. The user
interface shown includes one or more input controls on the carry handle 254, such as a power
input control 274 which controls the supply of power to one or more electrical components
of the apparatus 250 during normal operation and a drying cycle input control 276 which

initiates a drying cycle. The controller 272 can be a microcontroller unit (MCU) that contains
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at least one central processing unit (CPU). The carry handle 254 can also include a charging
port 278 for recharging a power supply on-board the apparatus 250, which can be a
rechargeable battery or battery pack, such as a lithium ion battery or battery pack.

[00155] The controller 272 can further be configured to execute a drying cycle in which
forced air flows through the recovery system to dry out components that remain wet and/or
retain moisture post-operation. Such components can include the suction nozzle 260, the
recovery tank 266, any filters upstream or downstream of the vacuum motor 264, and any of
the various conduits, ducts, and/or hoses fluidly coupling components of the recovery system
together. The user can select the input control 276 to initiate the drying cycle. The drying
cycle can proceed according to any of the embodiments described above, and can include
powering the vacuum motor 264 to produce the flow of forced air through the recovery
system.

[00156] FIG. 15 is a perspective view of a surface cleaning apparatus according to
another embodiment of the invention, comprising an autonomous surface cleaning apparatus or
wet extraction robot 310 that mounts the components of various functional systems of the deep
cleaner in an autonomously moveable unit or housing 312. The robot 310 can include various
systems and components described for the embodiment of FIG. 1, including a recovery system
for removing liquid and debris from the surface to be cleaned and a fluid delivery system for
storing cleaning fluid and delivering the cleaning fluid to the surface to be cleaned. One
example of a suitable wet extraction robot in which the various features and improvements
described herein can be used is disclosed in U.S. Patent Application Publication No.
2018/0368646, published December 27, 2018.

[00157] The fluid system can include recovery pathway through the robot 310 having a
dirty inlet and a clean air outlet, an extraction or suction nozzle 314 which is positioned to
confront the surface to be cleaned and defines the air inlet, a recovery tank 316 for receiving
dirt and liquid removed from the surface for later disposal, and a suction source which may be
a motor/fan assembly including at least a vacuum motor 318. The recovery tank 316 can also
define a portion of the extraction path and can comprise an air/liquid separator for separating
liquid from the working airstream. Optionally, a pre-motor filter and/or a post-motor filter (not

shown) can be provided as well.
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[00158] At least one agitator or brushroll 320 can be provided for agitating the surface
to be cleaned onto which fluid has been dispensed from the fluid delivery system. A drive
assembly including a brush motor 322 can be provided within the housing 312 to drive the
brushroll 320. Alternatively, the brushroll 320 can be driven by the vacuum motor 318. The
brushroll 320 can be received in a brush chamber 324 on the housing 312, which can also define
the suction nozzle 314. While not shown, an interference wiper and a squeegee can be provided
on the housing 312.

[00159] The robot 310 further includes a drive system for autonomously moving the
robot 310 over the surface to be cleaned, and can include drive wheels 326 operated by a
common drive motor or individual drive motors. The robot 310 can be configured to move
randomly about a surface while cleaning the floor surface, using input from various sensors to
change direction or adjust its course as needed to avoid obstacles, or, as illustrated herein, can
include a navigation/mapping system for guiding the movement of the robot 310 over the
surface to be cleaned. In one embodiment, the robot 310 includes a navigation and path planning
system that is operably coupled with the drive system. The system builds and stores a map of
the environment in which the robot 310 is used, and plans paths to methodically clean the
available area. An artificial barrier system (not shown) can optionally be provided with the
robot 310 for containing the robot 310 within a user-determined boundary.

[00160] The robot 310 can optionally be provided with a docking station 328 for
recharging the robot 310. The docking station 328 can be connected to a household power
supply, such as a wall outlet, and can include a converter for converting the AC voltage into
DC voltage for recharging a power supply on-board the robot 310, which can be a
rechargeable battery 330, e.g. a lithium ion battery or battery pack. The docking station 328
can have charging contacts, and corresponding charging contacts can be provided on the
exterior of the robot 310, such as on the exterior of the housing 312. The docking station
328 can optionally include various sensors and emitters for monitoring robot status,
enabling auto-docking functionality, communicating with the robot 310, as well as features
for network and/or Bluetooth connectivity.

[00161] The robot 310 can include a controller 332 operably coupled with the various

functional systems of the apparatus for controlling its operation and at least one user interface
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through which a user of the apparatus interacts with the controller 332. The user interface
shown includes one or more input controls on the unit or housing 312, such as a power input
control 334 which controls the supply of power to one or more electrical components of
the robot 310 during normal operation and a drying cycle input control 336 which initiates
a drying cycle. The controller 332 can be a microcontroller unit (MCU) that contains at least
one central processing unit (CPU).

[00162] The controller 332 can further be configured to execute a drying cycle in which
forced air flows through the recovery system to dry out components that remain wet and/or
retain moisture post-operation. Such components can include the suction nozzle 314, the
recovery tank 316, any filters upstream or downstream of the vacuum motor 318, and any of
the various conduits, ducts, and/or hoses fluidly coupling components of the recovery system
together. The user can select the drying cycle input control 336 to initiate the drying cycle,
or another user-engageable button or switch provided elsewhere on the apparatus 10, on the
docking station 328, or on a smartphone running a downloaded application for the robot 310.
The drying cycle can proceed according to any of the embodiments described above, and
can include powering the vacuum motor 318 to produce the flow of forced air through the
recovery system and/or the brush motor 322 for rotation of the brushroll 320. Optionally,
a heat source or heater can operate to heat the forced air flow during the drying cycle. In at
least some embodiments, the robot 310 can be docked with the docking station 328 for
operation of the drying cycle, as previously described. During the drying cycle, the battery
330 can power the vacuum motor 318 and/or the brush motor 322. Alternatively, power for
the drying cycle can be provided via the docking station 328.

[00163] To the extent not already described, the different features and structures of the
various embodiments of the invention, may be used in combination with each other as desired,
or may be used separately. That one surface cleaning apparatus is illustrated herein as having
all of these features does not mean that all of these features must be used in combination, but
rather done so here for brevity of description. Thus, the various features of the different
embodiments may be mixed and matched in various vacuum cleaner configurations as desired
to form new embodiments, whether or not the new embodiments are expressly described.

[00164] The above description relates to general and specific embodiments of the
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disclosure. However, various alterations and changes can be made without departing from the
spirit and broader aspects of the disclosure as defined in the appended claims, which are to be
interpreted in accordance with the principles of patent law including the doctrine of equivalents.
As such, this disclosure is presented for illustrative purposes and should not be interpreted as
an exhaustive description of all embodiments of the disclosure or to limit the scope of the claims
to the specific elements illustrated or described in connection with these embodiments. Any
reference to elements in the singular, for example, using the articles “a,” “an,” “the,” or “said,”
is not to be construed as limiting the element to the singular.

[00165] Likewise, it is also to be understood that the appended claims are not limited to
express and particular compounds, compositions, or methods described in the detailed
description, which may vary between particular embodiments that fall within the scope of the
appended claims. With respect to any Markush groups relied upon herein for describing
particular features or aspects of various embodiments, different, special, and/or unexpected
results may be obtained from each member of the respective Markush group independent from
all other Markush members. Each member of a Markush group may be relied upon individually
and or in combination and provides adequate support for specific embodiments within the scope

of the appended claims.
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CLAIMS:

1. A surface cleaning apparatus comprising:

a fluid recovery system comprising a recovery pathway, a suction nozzle, and a
recovery tank, the recovery tank and the suction nozzle at least partially defining the recovery
pathway;

a brushroll provided within the recovery pathway, adjacent to the suction nozzle;

a fan in fluid communication with the recovery pathway, and

a controller controlling the operation of the fan and the brushroll;

wherein the controller is configured to execute a drying cycle in which forced air
flows through the recovery pathway, and the controller is configured to activate the fan to

generate the forced air flow.

2. The surface cleaning apparatus of claim 1, wherein the fluid recovery system
comprises a suction source in fluid communication with the suction nozzle for generating a
working air stream flowing through the recovery pathway in a first direction from a dirty inlet

defined by the suction nozzle to a clean air outlet.

3. The surface cleaning apparatus of claim 2, wherein the suction source comprises a
motor/fan assembly including the fan and a vacuum motor driving the fan, wherein the
controller is configured to activate the vacuum motor to drive the fan to generate the forced

air flow.
4. The surface cleaning apparatus of claim 3, wherein the controller is configured to
operate the vacuum motor at a first power level during a normal cleaning operation and a

reduced power level during the drying cycle.

5. The surface cleaning apparatus of claim 2, wherein the fan is separate from the suction

source.
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6. The surface cleaning apparatus of claim 5, wherein the fan is configured to move air
through the recovery pathway in a second direction, opposite the first direction, drawing air

in through an intake and exhausting air through the dirty inlet defined by the suction nozzle.

7. The surface cleaning apparatus of claim 5, wherein the fan is configured to pull air
through the recovery pathway in the first direction, drawing air in through the dirty inlet
defined by the suction nozzle and exhausting air through an outlet separate from the clean air

outlet.

8. The surface cleaning apparatus of claim 5, comprising a diverter provided in the
recovery pathway to divert fluid communication with the recovery pathway between the

suction source and the fan.

9. The surface cleaning apparatus of claim 5, comprising a heater, wherein the controller

is configured to activate the heater during the drying cycle to heat the forced air flow.

10.  The surface cleaning apparatus of claim 1, comprising a user interface through which
a user can interact with the surface cleaning apparatus, the user interface having a drying
cycle input control that initiates the drying cycle, wherein the controller is operably
coupled with the user interface for receiving inputs from the user and the controller is

configured to execute the drying cycle upon user-selection of the drying cycle input control.

11. The surface cleaning apparatus of claim 1, comprising a brush motor operably coupled
to the brushroll to drive the brushroll about a rotational axis, wherein the controller is
operably coupled with the brush motor and configured to intermittently power the brush

motor during the drying cycle.

12. The surface cleaning apparatus of claim 1, comprising:
a rechargeable battery powering electrical components of the apparatus, including the

fan; and
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a battery charging circuit that controls recharging of the battery;
wherein the battery charging circuit is disabled during the drying cycle.

13. The surface cleaning apparatus of claim 1, comprising a fluid delivery system,
including a supply tank and a fluid distributor having an outlet oriented to spray cleaning

fluid onto the brushroll.

14. The surface cleaning apparatus of claim 13, wherein:

the fluid recovery system comprises a motor/fan assembly including the fan and a
vacuum motor driving the fan;

the brushroll is driven by a brush motor;

the fluid delivery system is pressurized by a pump; and

the controller is configured to execute:

a hard floor cleaning mode during which the vacuum motor, the pump, and
the brush motor are activated, with the pump operating at a first flow rate and the
vacuum motor operating at a first power level; and

a carpet cleaning mode during which the vacuum motor, the pump, and the
brush motor are activated, with the pump operating at a second flow rate that is greater
than the first flow rate and the vacuum motor operating at the first power level,

wherein the controller is configured to operate the vacuum motor at a second power

level that is less than the first power level during the drying cycle.

15. A surface cleaning apparatus comprising:

a controller programmed to execute at least one cleaning mode and an automatic
drying cycle;

a liquid recovery system comprising a recovery pathway, a suction nozzle, and a
recovery tank, the recovery tank and the suction nozzle at least partially defining the recovery
pathway;

a brushroll provided within the recovery pathway, adjacent to the suction nozzle; and

a fan in fluid communication with the recovery pathway;
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the drying cycle including:
a drying phase comprising activating the fan to generate a forced air flow

through the recovery pathway to dry wet components of the liquid recovery system.

16. The surface cleaning apparatus of claim 15, comprising a brush motor operably
coupled to the brushroll to drive the brushroll about a rotational axis, wherein the drying cycle
comprises a brushroll rotation phase comprising intermittently powering the brush motor to

incrementally rotate the brushroll.

17. The surface cleaning apparatus of claim 16, comprising;

a rechargeable battery powering electrical components of the apparatus, including the
fan; and

a battery charging circuit that controls recharging of the battery;

wherein the drying cycle comprises a charging disablement phase comprising
disabling the battery charging circuit during the drying phase and enabling the battery
charging circuit after the drying phase.

18.  The surface cleaning apparatus of claim 16, wherein the fluid recovery system
comprises a suction source in fluid communication with the suction nozzle for generating a
working air stream flowing through the recovery pathway, the suction source comprising a
motor/fan assembly including the fan and a vacuum motor driving the fan, wherein the drying
phase of the drying cycle comprises powering the vacuum motor to drive the fan to generate

the forced air flow.

19. A method for post-operation maintenance of a surface cleaning apparatus comprising a
fluid recovery system having a recovery pathway, a suction nozzle, a suction source in fluid
communication with the suction nozzle for generating a working air stream flowing through
the recovery pathway, and a recovery tank, the recovery tank and the suction nozzle at least
partially defining the recovery pathway, the method comprising:

initiating a drying cycle;
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powering a fan in fluid communication with the recovery pathway; and
generating, with the fan, a forced air flow through the recovery pathway to dry

components of the recovery system.

20. The method of claim 19, wherein powering the fan comprises powering a vacuum

motor at a reduced power level.
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FIG. 7
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FIG. 8
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FIG. 12
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