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(54)
METHOD

(57) The present disclosure relates to a surface
cleaning apparatus and an associated cleaning system
and cleaning method. The surface cleaning apparatus
(200) includes: a cleaning assembly (230), a clean water
tank (210), and a waste water tank (220). The clean water
tank (210) includes a water filling port (212). A base
station (100) includes a cleaning sink (110), and the
cleaning sink (110) is configured to be located under-
neath the surface cleaning apparatus (200) when the
surface cleaning apparatus (200) is located within the
base station (100), and define a cleaning space for
cleaning a cleaning component (232). The surface clean-
ing apparatus (200) further comprises a water flow path
communicating with the clean water tank (210). The
water flow path is configured such that when the clean
water tank (210) is filled with water via the water filling port
(212), clean water for filling the cleaning sink (110) flows
from the clean water tank (210) to the cleaning sink (110)
along the water flow path.
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Description
FIELD OF TECHNOLOGY

[0001] The present disclosure relates to a surface
cleaning apparatus, in particular to a cleaning system
for a surface cleaning apparatus.

BACKGROUND

[0002] Surface cleaning robots, such as robot vacuum
cleaners, mopping robots, and robot vacuum and mop
combos, are increasingly being used to clean a variety of
surfaces, such as floors and walls, due to their excellent
cleaning performance. A wet-type surface cleaning robot
with a mopping function typically includes a clean water
tank and a wet-type cleaning component, where the
water tank is used to wet the cleaning component during
the cleaning process, so that the cleaning component
may perform wet mopping in a wet state, and the cleaning
component often needs to return to a base station for
automated cleaning after use for a period of time.
[0003] Correspondingly, the base station of the robotis
typically provided with a water source and a docking
station adapted to accommodate the cleaning robot.
The docking station is provided with various interfaces
for connection to the cleaning robot, so as to perform
maintenance operations on the cleaning robot. The base
station is also provided with a cleaning sink that may be
filled with clean water for the cleaning of cleaning devices
of the cleaning robot.

[0004] A conventional base station is provided with a
water supply system for replenishing clean water for the
clean water tank of the robot on the one hand, and for
supplying water to clean the wet-type cleaning assembly
on the other hand, which results in the conventional
cleaning system needing complex water supply piping
as well as more water pump components. For example,
CN219229765U discloses a water supply system includ-
ing a clean water tank provided on a base station and a
make-up water pump for controlling water supply to a
cleaning sink, whereby the make-up water pump and a
solenoid valve are used to control filling of the cleaning
sink with water. Conventional solutions for water supply
require a large number of components, resulting in a
large size and high cost of the device. It is expected to
further improve the water supply system for a conven-
tional surface cleaning apparatus.

SUMMARY

[0005] The present disclosure aims to provide a sur-
face cleaning apparatus, a cleaning system for the sur-
face cleaning apparatus, and a cleaning method for the
surface cleaning apparatus, in order to solve one or more
of the foregoing problems, as well as other potential
technical problems.

[0006] In a first aspect of the present disclosure, a
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surface cleaning apparatus is provided. The surface
cleaning apparatus includes: a cleaning assembly, in-
cluding a cleaning component for cleaning a surface; and
a clean water tank, configured to supply the cleaning
component with cleaning water to wet the cleaning com-
ponent, wherein the clean water tank includes a water
filling port, the water filling port is configured to: commu-
nicate with a water source of a base station when the
surface cleaning apparatus is located within the base
station that cooperates with the surface cleaning appa-
ratus, and the base station includes a cleaning sink for
cleaning the cleaning component; and wherein the sur-
face cleaning apparatus further includes a water flow
path communicating with the clean water tank, and the
water flow path is configured such that when the clean
water tank is filled with water via the water filling port,
clean water for filling the cleaning sink flows from the
clean water tank to the cleaning sink along the water flow
path.

[0007] According to the present disclosure, clean
water for filling the cleaning sink flows from the clean
water tank to the cleaning sink along the water flow path.
Thus, the complexity of a water supply path for the
cleaning sink may be simplified and the number of parts
may be reduced, thereby reducing the cost of the appa-
ratus.

[0008] In some embodiments, the water flow path is
further configured such that water that continues to be
supplied to the clean water tank overflows to the cleaning
sink via the water flow path. In this case, automatic
overflow filling of the cleaning sink may be achieved.
[0009] In some embodiments, the clean water tank
may include an overflow pipe that serves as a part of
the water flow path and protrudes upward by a prede-
termined filling height from an inner surface of a bottom of
the clean water tank. A pressure difference for the flow of
liquid may be created through the overflow pipe.

[0010] In some embodiments, the overflow pipe may
include a water inlet in a top end and a water outlet in a
bottom end, the water inlet in the top end is configured to
allow water to enter the overflow pipe via the waterinletin
the top end, and the water outlet in the bottom end is
formed as a through hole penetrating through a surface of
a bottom wall of the clean water tank. Thus, the structure
of the overflow pipe may be simplified.

[0011] In some embodiments, the surface cleaning
apparatus may furtherinclude: a check valve in the water
flow path, the check valve being configured to allow water
in the clean water tank to automatically overflow from the
clean water tank to the cleaning sink via the water flow
path when the water in the clean water tank reaches a
predetermined filling height.

[0012] In some embodiments, the check valve may
include a flexible diaphragm, the flexible diaphragm in-
cludes a plurality of sub-diaphragms provided with open-
ings, and the plurality of sub-diaphragms are configured
to: close the openings under action of elastic force of the
sub-diaphragms; and open the openings under action of
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water pressure when water in the clean water tank
reaches the predetermined filling height.

[0013] Insome embodiments, the water flow path may
include a pipe section communicating with the overflow
pipe, the pipe sectionis fixed to a surface of a bottom side
of the clean water tank, and the check valve and the pipe
section are fixed to an outer surface of the bottom of the
clean water tank through fasteners.

[0014] In some embodiments, at least two water flow
paths are provided, the at least two water flow paths
guide water to the cleaning sink at different locations
around the cleaning component, and the at least two
water flow paths are arranged on different sides of the
water filling port.

[0015] In some embodiments, the surface cleaning
apparatus may further include a waste water tank, the
waste water tank is configured to recycle waste water
from the cleaning component, the water flow path is
configured such that water from the clean water tank is
guided to a gap between the waste water tank and the
cleaning component and flows to the cleaning sink via the
gap.

[0016] In some embodiments, the surface cleaning
apparatus may further include a waste water tank, the
waste water tank is configured to recycle waste water
from the cleaning component, the water flow path may
include a first section flow path and a second section flow
path, the first section flow path is configured to make the
clean water tank communicate with the waste water tank,
and allow water in the clean water tank to automatically
overflow from the clean water tank to the waste water
tank when the water in the clean water tank reaches a
predetermined filling height, and the second section flow
path is configured to allow water in the waste water tank to
automatically overflow from the waste water tank to the
cleaning sink when the water in the waste water tank
reaches a predetermined height.

[0017] In some embodiments, the waste water tank
may include a waste water inlet disposed at the prede-
termined height, water from the clean water tank enters
the waste water tank via the waste water inlet, and water
entering the waste water tank automatically overflows
from the waste water tank to the cleaning sink via the
waste water inlet when reaching the predetermined
height.

[0018] In some embodiments, the waste water tank
may further include a valve disposed at the waste water
inlet, and the valve is configured to be opened during
filling of the cleaning sink with water and to be closed
during non-filling of the cleaning sink with water.

[0019] In a second aspect of the present disclosure, a
cleaning system for a surface cleaning apparatus is
provided. The cleaning system includes: a water source,
disposed at a base station; a cleaning sink, located at a
bottom side of a docking station of the base station, the
cleaning sink defining a cleaning space for cleaning a
cleaning component of the surface cleaning apparatus; a
clean water tank, disposed at the surface cleaning appa-
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ratus, the clean water tank including a water filling port,
the water filling port being configured to communicate
with the water source when the surface cleaning appa-
ratus is located within the docking station; and a water
flow path, configured to guide water from the clean water
tank to the cleaning sink, the water flow path being
configured such that when the clean water tank is filled
with water via the water filling port, clean water for filling
the cleaning sink flows from the clean water tank to the
cleaning sink along the water flow path.

[0020] In a third aspect of the present disclosure, a
cleaning method for a surface cleaning apparatus is
provided. The cleaning method includes: transmitting,
on the basis of a cleaning instruction from the surface
cleaning apparatus, an instruction to a water source
disposed at a base station to turn on the water source,
so as to supply water to a clean water tank of the surface
cleaning apparatus, wherein the clean water tank in-
cludes a water filling port, the water filling port is config-
ured to communicate with the water source when the
surface cleaning apparatus is located within the base
station, the surface cleaning apparatus furtherincludes a
water flow path communicating with the clean water tank,
and the water flow path is configured such that when the
clean water tank is filled with water via the water filling
port, clean water for filling the cleaning sink flows from the
clean water tank to the cleaning sink along the water flow
path for self-cleaning treatment of the surface cleaning
apparatus.

[0021] In some embodiments, the method further in-
cludes: transmitting, on the basis of a water fullness
signal from a water level sensor in the cleaning sink
indicating that a water level in the cleaning sink has
reached a predetermined height, an instruction to the
water source to stop supplying water to the clean water
tank; and transmitting the water fullness signal to the
surface cleaning apparatus to cause the surface cleaning
apparatus to initiate the self-cleaning treatment on the
basis of the water fullness signal.

[0022] The aspects and advantages previously de-
scribed with respect to a self-cleaning device are accord-
ingly applicable to an electrical apparatus according to
the present disclosure, which will thus not be repeated
herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other purposes, features and advan-
tages of embodiments of the present disclosure will
become readily understood by reading the detailed de-
scription below with reference to the accompanying
drawings. In the accompanying drawings, several embo-
diments of the present disclosure are shown by way of
example and not limitation.

FIG. 1 illustrates an overall schematic diagram of a
surface cleaning apparatus disposed within a base
station according to an embodiment of the present
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disclosure.

FIG. 2 illustrates an overall schematic diagram of a
base station according to an embodiment of the
present disclosure, where a surface cleaning appa-
ratus is away from the base station and a cleaning
sink is shown from a top view.

FIG. 3 illustrates a schematic diagram of a partial
cross-sectional structure of filling a clean water tank
of the surface cleaning apparatus with water from a
base station of a cleaning system for a surface
cleaning apparatus according to an embodiment of
the present disclosure.

FIG. 4 illustrates a schematic diagram of a partial
cross-sectional structure of water overflowing from a
clean water tank to a cleaning sink of a cleaning
system for a surface cleaning apparatus according
to an embodiment of the present disclosure.

FIG. 5 illustrates a three-dimensional schematic dia-
gram of a clean water tank viewed from a top side
according to an embodiment of the present disclo-
sure.

FIG. 6 illustrates a three-dimensional schematic dia-
gram of a clean water tank viewed from a bottom side
according to an embodiment of the present disclo-
sure.

FIG. 7 illustrates a schematic diagram of a partial
cross-sectional structure of water overflowing from a
clean water tank to a cleaning sink via a waste water
tank of a cleaning system for a surface cleaning
apparatus according to another embodiment of the
present disclosure.

FIG. 8illustrates a flow diagram of a cleaning method
for a surface cleaning apparatus according to an
embodiment of the present disclosure.

[0024] In each of the accompanying drawings, the
same or corresponding reference numerals indicate
the same or corresponding parts.

DESCRIPTION OF THE EMBODIMENTS

[0025] Preferred embodiments of the present disclo-
sure will be described in more detail below with reference
to the accompanying drawings. Although the preferred
embodiments of the present disclosure are shown in the
accompanying drawings, it should be understood that the
present disclosure can be implemented in various forms
and should not be limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
the present disclosure will be more thorough and com-
plete, and will be able to fully convey the scope of the
present disclosure to those skilled in the art.

[0026] References to "an embodiment" or "an imple-
mentation" in the framework of this specification are
intended to indicate that a particular configuration, struc-
ture, or feature described with respect to that embodi-
mentisincluded in atleast one embodiment. Accordingly,

phrases "in embodiments," "in an embodiment," and the
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like that may appear in various aspects of this specifica-
tion do not necessarily refer to the same embodiment
exactly. Furthermore, particular configurations, struc-
tures, or features may be combined in one or more
embodiments in any suitable manner.

[0027] As used herein, the term "include" and varia-
tions thereof indicate open-ended inclusion, i.e., "includ-
ing but not limited to". Unless specifically stated, the term
"or" indicates "and/or". The term "based on" indicates "at
least partially based on". The terms "one exemplary
embodiment" and "one embodiment" indicate "at least
one exemplary embodiment”. The term "another embo-
diment" indicates "at least one additional embodiment".
The terms "upper”, "lower", "front", "rear" and the like
indicate placement or positional relationships based on
the orientation or positional relationships shown in the
accompanying drawings, and are intended only to facil-
itate the description of the principles of the present dis-
closure, rather than indicate or imply that the referenced
elements must have a particular orientation, be con-
structed or operated in a particular orientation, and there-
fore are not to be construed as limitations on the present
disclosure.

[0028] A cleaning system for a surface cleaning appa-
ratus and an associated method according to embodi-
ments of the present disclosure are described below in
detail in conjunction with the accompanying drawings.
[0029] A surface cleaning apparatus 200 is typically
used in cooperation with a base station 100. FIG. 1
illustrates a schematic diagram of a state where the
surface cleaning apparatus 200 enters a docking station
140, and FIG. 2 illustrates a schematic diagram of a state
where the surface cleaning apparatus 200 leaves the
docking station 140. As shown in FIG. 1 and FIG. 2, the
base station 100 may include the docking station 140 for
accommodating the surface cleaning apparatus 200.
The docking station 140 may, for example, be in the form
of an opening, and the surface cleaning apparatus 200 is
allowed to enter the docking station 140. The docking
station 140 may be closed, for example, by an openable
cover plate 130. The cover plate 130 may close the
docking station when the base station 100 is in a standby
state (i.e., when the surface cleaning apparatus 200 has
not returned to the base station 100). When the surface
cleaning apparatus 200 is ready to return to the base
station 100, the cover plate 130 may be laid flat to form a
path for the surface cleaning apparatus 200 to enter the
docking station 140. However, it is to be appreciated that
the cover plate 130 may also remain laid flat, such thatthe
docking station 140 may be always in an open form.
[0030] The base station 100 includes a cleaning sink
110. The cleaning sink 110 is in the form of an open
groove and is configured to be located underneath a
to-be-cleaned component of the surface cleaning appa-
ratus 200 when the surface cleaning apparatus 200 is
located within the base station 100. The cleaning sink 110
may hold water for cleaning the to-be-cleaned compo-
nent.
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[0031] A cleaning robot typically includes cleaning
components such as a cleaning roller or a cleaning turn-
table, and the cleaning components such as the cleaning
roller or the cleaning turntable need to be wet using
cleaning water during the cleaning process of the clean-
ing robot. The surface cleaning apparatus 200 needs to
periodically return to the base station 100 for mainte-
nance operations after or during the surface cleaning
operations. The docking station 140 may be provided
with various interfaces for connection to the cleaning
robot, such as an electrical interface, a clean water inter-
face 120, a waste water interface and a dust collection
interface. When the cleaning robot enters the docking
station, the various interfaces of the base station estab-
lish a connection with corresponding interfaces of the
cleaning robot, so as to carry out maintenance operations
on the cleaning robot. For example, the cleaning robot
may be charged by means of the electrical interface,
water for cleaning the floor is replenished for a clean
water tank of the cleaning robot by means of the water
interface 120, waste water generated during cleaning the
floor is recycled from a waste water tank of the cleaning
robot by means of the waste water interface, and dirt
collected by the cleaning robot during cleaning is re-
cycled by means of the dust collection interface. Through
the maintenance of the cleaning robot, the cleaning robot
may re-clean the floor in a good state.

[0032] In order to clean the cleaning component of the
surface cleaning apparatus 200, a conventional base
station 100 is provided with at least two clean water
supply paths, one for filling the clean water tank of the
cleaning robot 200 with water, and the other for filling the
cleaning sink 110 with water. Thus, at least two pumps
and/or solenoid valves for controlling the supply paths
need to be provided, which inevitably increases the cost
of the base station 100 and makes the size of the base
station large. According to embodiments of the present
disclosure, by utilizing a water filling path of the clean
water tank of the surface cleaning apparatus 200 to form
a water filling path of the cleaning sink 110, the structure
of the water filling path for the cleaning sink of the base
station may be simplified or even omitted, the cost of the
apparatus is reduced, and the size of the apparatus is
reduced.

[0033] Structural details of a cleaning system for a
surface cleaning apparatus according to an embodiment
of the present disclosure are shown in detail below in
conjunction with FIG. 3 and FIG. 4. FIG. 3 and FIG. 4
illustrate a schematic diagram of a partial cross-sectional
structure of filling a clean water tank of the surface
cleaning apparatus with water from a base station, and
aschematic diagram of a partial cross-sectional structure
of water overflowing from the clean water tank to a
cleaning sink of a cleaning system for a surface cleaning
apparatus according to embodiments of the present dis-
closure, respectively.

[0034] As shown in FIG. 3 and FIG. 4, the surface
cleaning apparatus 200 includes a cleaning assembly
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230, a clean water tank 210, and a waste water tank 220.
The cleaning assembly 230 may include a cleaning
component 232. The cleaning component 232 may be
in various forms. In some embodiments, as shown in FIG.
3, the cleaning component 232 is in the form of a rotating
drum, where a circumferential surface of the drum may be
pressed against the floor to clean the floor. In some
embodiments (not shown), the cleaning component
232 may also be in the form of a rotating turntable, where
the surface of the turntable may be pressed against the
floor to clean the floor.

[0035] The clean water tank 210 and the waste water
tank 220 are formed in the form of closed cavities and are
suitable for holding water therein. During a cleaning
operation performed by the surface cleaning apparatus
200, the clean water tank 210 is configured to supply
cleaning water to the cleaning component 232 to wet the
cleaning component 232, thus improving the cleaning
performance of the cleaning component; and the waste
water tank 220 is configured to recycle waste water from
the cleaning component 232 to prevent secondary con-
tamination of the floor by waste water on the cleaning
component 232. In some embodiments, the clean water
tank 210 and the waste water tank 220 may be formed by
injection molding. In some embodiments, the clean water
tank 210 and the waste water tank 220 may be discrete
components and may be assembled on the surface
cleaning apparatus 200. In some embodiments, the
clean water tank 210 and the waste water tank 220
may be integrally molded.

[0036] As shown in FIG. 3, the clean water tank 210
includes a water filling port 212. When the surface clean-
ing apparatus 200 is located within the base station 100,
the water filling port 212 communicates with the clean
water interface 120 (also referred to as a water source
120) of the base station 100. Thus, water may be deliv-
ered to the water filling port 212 through the water source
120 of the base station 100 tofill the clean water tank 210.
In some embodiments, the water source 120 may be a
water tank. A pump or valve may be provided on a pipe
from the water source, which may be operated, for ex-
ample, to shut off or close the pipe.

[0037] The surface cleaning apparatus 200 further in-
cludes a water flow path communicating with the clean
water tank 210. Before the surface cleaning apparatus
performs self-cleaning, the clean water tank 210 may be
filled with water via the water filling port 212, and water
flows from the clean water tank 210 to the cleaning sink
110 along the water flow path.

[0038] In some embodiments, the water supply to the
cleaning sink 110 may be controlled by controlling the on-
off of the water flow path. As an example, an active control
component, such as a solenoid valve, may be provided in
the water flow path, and the solenoid valve may be
controlled to open to supply water to the cleaning sink
when water supply to the cleaning sink is required. In
some embodiments, the water flow path may not be
provided with any active control component such as a
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solenoid valve, and the water supply to the cleaning sink
may be automatically controlled through an overflow
pipe, for example, when water in the clean water tank
reaches a predetermined height, water may automati-
cally flow into the cleaning sink by overflow. In this case,
water may be automatically supplied to the cleaning sink
without any additional control. According to the present
disclosure, since the clean water tank is filled with water
by using the base station, and water for filling the clean
water tank 210 is further used to fill the cleaning sink, the
filling speed of the cleaning sink 110 may be significantly
increased by the driving of water filling power, and the
cleaning sink may be filled with water within a short period
of time, as compared to the conventional mode of using
water in the clean water tank 210 to fill the cleaning sink.
[0039] FIG. 4 illustrates a water flow path without any
active control element. In particular, an overflow path for
water to flow from the clean water tank 210 to the cleaning
sink 110 is illustrated in FIG. 4 with dotted lines with
arrows. The water flow path is configured such that when
water in the clean water tank 210 reaches a predeter-
mined filling height, water overflows to the cleaning sink
110 via the water flow path. Since water from the base
station 100 overflows to the cleaning sink 110 via the
clean water tank 210 in the surface cleaning apparatus
200 and then via the water flow path communicating with
the clean water tank 210, that is, the water filling path for
the cleaning sink is at least partially implemented by
means of the clean water tank 210 of the surface cleaning
apparatus 200, the base station 100 does not need to be
provided with any additional water supply device for the
cleaning sink 110. The number of parts required for a
water supply facility of the base station 100 is decreased,
and thus the cost of the apparatus may be reduced.
Furthermore, considering that the water supply facility
does not need to be provided with additional water supply
devices for the cleaning sink 110, the layout of the base
station 100 may be further optimized, and the size of the
base station 100 may be further reduced, which are
technically advantageous for household equipment.
[0040] In some embodiments, the water supply from
the clean water tank 210 to the cleaning sink 110 relies on
an excess water supply from the water source. No active
control component for controlling the flow of water from
the clean watertank 210 to the cleaning space is provided
on the water flow path from the clean watertank 210 to the
cleaning sink 110, for example, there is no need for
solenoid valves or pumps or other components. When
water in the clean water tank 210 reaches the predeter-
mined filling height, water that continues to be supplied to
the clean water tank 210 may automatically overflow to
the cleaning sink 110 via the water flow path.

[0041] In some embodiments, as shown in FIG. 4, the
clean water tank 210 includes an overflow pipe 214 that
serves as a part of the water flow path and protrudes
upward by the predetermined filling height from an inner
surface of a bottom of the clean water tank 210. The
overflow pipe 214 includes a water inlet at a top and a
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water outlet at a bottom. In some embodiments, the water
outlet at the bottom may be provided as a hole penetrat-
ing through the bottom of the clean water tank 210, which
is advantageous in cases where the overflow pipe and
the clean water tank are integrally molded by injection,
allowing for easy drafting of the integrally molded clean
water tank. It should be understood that this is merely
exemplary, and in other embodiments the overflow pipe
214 may be formed in other forms.

[0042] Whenthe waterlevel of the cleanwatertank210
reaches the predetermined filling height, water that con-
tinues to be supplied to the clean water tank 210 may
enter the overflow pipe 214 via the water inlet at the top of
the overflow pipe 214 and flow out of the overflow pipe
214 via the water outlet at the bottom of the overflow pipe
214. Water flowing out of the overflow pipe 214 via the
water outlet at the bottom of the overflow pipe 214 is then
guided to the cleaning sink 110. In some embodiments,
the overflow pipe 214 may be integrally molded with the
clean water tank 210. The overflow pipe 214 may have a
size that gradually increases from the water inlet at the
top to the water outlet at the bottom, which facilitates
drafting of the overflow pipe 214.

[0043] In some embodiments, as shown in FIG. 4, the
surface cleaning apparatus 200 further includes a check
valve 216 provided in the water flow path. The check
valve 216 is configured to allow water in the clean water
tank 210 to automatically overflow from the clean water
tank 210 to the vicinity of the cleaning space via the water
flow path when the water in the clean water tank 210
reaches the predetermined filling height. Additionally,
accidental leakage of water in the clean water tank 210
via the water flow path may be prevented by the check
valve.

[0044] In some embodiments, as shown in FIG. 4, the
check valve is formed in the form of a flexible diaphragm,
which has cost advantages. In some embodiments, the
diaphragm may include a plurality of sub-diaphragms
provided with openings. In some embodiments, the
openings may be formed in the form of slits in a zigzag,
cross, or other shape. In some embodiments, the plurality
of sub-diaphragms are configured to close the openings
in a natural state under action of elastic force of the sub-
diaphragms, and open the openings under action of
water pressure when water in the clean water tank 210
reaches the predetermined filling height.

[0045] Insome embodiments, the water flow path from
the clean water tank 210 to the cleaning sink 110 may be
formed by connecting two or more sections. As shown in
FIG. 4, the water flow path may include a pipe section 218
configured to be in fluid connection to the overflow pipe
214. Aninlet end of the pipe section 218 is connected to
the water outlet of the overflow pipe 214, and an outlet
end 219 of the pipe section 218 may be provided at a
suitable location adjacent to the cleaning sink 110.
[0046] FIG. 5 and FIG. 6 further illustrate an embodi-
ment of the pipe section 218. Inthe embodiment shownin
FIG. 5 and FIG. 6, the pipe section 218 is formed in the
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form of a frame attached to the bottom of the clean water
tank 210. The side of the frame connected to the clean
water tank 210 may be open, and the circumference and
bottom of the frame may be closed. The outlet end 219
may be formed by providing an opening in a circumfer-
ential wall or bottom wall of the frame. The pipe section
218 may be fixed to the clean water tank 210 together with
the flexible diaphragm serving as the check valve by
means of fasteners such as threads. Thus, not only
may the check valve be easily mounted, but water may
also be guided to any desired location. Inthe embodiment
of FIG. 6, the outlet end 219 is provided on a circumfer-
ential wall of the pipe section 218, and water from the
clean water tank 210 may flow out via the outlet end 219.
It should be understood that the illustrated embodiment
of the pipe section 218 is merely exemplary, and in other
embodiments, the outlet end may extend to the vicinity of
a cleaning assembly 230 and water may be guided to the
space near the cleaning assembly 230 via the outlet end
and then enter the cleaning sink 110. In some embodi-
ments, the outlet end may be provided adjacent to the
waste water tank 220. As an example, water from the
outlet end may flow into the cleaning sink 110 along an
outer wall of the waste water tank 220. In some embodi-
ments, an outlet end may be arranged in a space on one
side of the waste water tank 220 and the cleaning as-
sembly 230, and water falls into the cleaning sink 110
under gravity via a gap between the two. It should be
understood that the above embodiments are merely ex-
emplary, and the pipe section may be arranged in any
other suitable manner as long as the pipe section is
capable of guiding water into the cleaning sink 110.
[0047] Additionally, although in the illustrated embodi-
ment, the water flow path from the clean water tank 210 to
the cleaning sink 110 includes the overflow pipe 214 and
the pipe section 218, it should be understood that this is
merely exemplary; in other embodiments, the overflow
pipe 214 and the pipe section 218 may be formed as a
single component and may be mounted to the clean
water tank 210. Alternatively, in some embodiments,
the water flow path from the clean water tank 210 to
the cleaning sink 110 may include a plurality of sections.
[0048] In some embodiments, at least two water flow
paths from the clean water tank 210 to the cleaning sink
110 may be provided. The at least two water flow paths
guide water to the cleaning sink 110 at different locations
around the cleaning component 232. The plurality of
water flow paths are beneficial for uniform filling of the
cleaning sink 110. Since the cleaning component 232 is
typically highly water-absorbent, when water is guided
from the clean water tank 210 to the cleaning sink 110 via
one of the water flow paths, the water has an uneven
distribution in the cleaning sink 110, which may lead to
inaccurate water level detection for the cleaning sink 110
or false alarms. By providing a plurality of water flow
paths, it is convenient to eliminate localized differences
in the water level of the cleaning sink 110 caused by the
water absorption of the cleaning component 232.
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[0049] As shown in FIG. 5, the clean water tank 210
may include two overflow pipes 214 that serve as a part of
the water flow paths and protrude upward by a prede-
termined filling height from the bottom of the clean water
tank 210. As an example, in the case where the cleaning
component 232 is a cleaning drum, the two overflow
pipes 214 may be spaced apart by a certain distance
along the axial direction of the cleaning drum, thereby
preventing localized differences in the water level of the
cleaning sink 110 caused by the water absorption of the
cleaning component 232. As an example, in the case
where the cleaning component 232 is a cleaning turn-
table, the two overflow pipes 214 may be spaced apart by
a certain distance along the radial direction of the clean-
ing turntable, thereby preventing localized differences in
the water level of the cleaning sink 110 caused by the
water absorption of the cleaning component 232. With
further reference to FIG. 2, FIG. 2 also illustrates two
sensors 115 for detecting the water level of the cleaning
sink 110. Since the cleaning component 232 is highly
water-absorbent, there is a risk of false alarms of the
water level of the cleaning sink 110 as water flows into the
cleaning sink 110 via one of the water flow paths. In the
illustrated embodiment, by providing two or more over-
flow pipes as the water flow paths, the cleaning sink may
be filled with water evenly, thereby preventing false
alarms of the water level of the cleaning sink.

[0050] In some embodiments, the water supply path
used for supplying clean water from the clean water tank
210 to the cleaning sink 110 may also pass through other
chambers (for example, the waste water tank), which is
advantageous in some instances, particularly where the
structural configuration of the surface cleaning apparatus
is not suitable for setting of a direct path from the clean
water tank 210 to the cleaning sink 110.

[0051] FIG. 7 illustrates a schematic diagram of a
partial cross-sectional structure of water overflowing
from the clean water tank 210 to the cleaning sink 110
via the waste water tank 220 of a cleaning system for a
surface cleaning apparatus according to another embo-
diment of the present disclosure. As shown in FIG. 7, the
water flow path from the clean water tank 210 to the
cleaning sink 110 includes a first section flow path and
a second section flow path. The first section flow path is
configured to make the clean water tank 210 commu-
nicate with the waste water tank 220, and to allow waterin
the clean water tank 210 to automatically overflow from
the clean water tank 210 to the waste water tank 220 via
the first section flow path when the water in the clean
water tank 210 reaches the predetermined filling height.
In some embodiments, the waste water tank 220 may be
provided with a water collection portion, water flowing out
ofthefirst section flow path may fall to the water collection
portion, and the water collection portion may be formedin
the form of a guide groove or a guide ramp to facilitate
guiding the water to the waste water tank. In some
embodiments, as shown in FIG. 7, the first section flow
path may be in the form of an overflow pipe integrally
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molded with the clean water tank, for example, being
similar to the overflow pipe shown in FIG. 4.

[0052] The second section flow path is configured to
allow water in the waste water tank 220 to automatically
overflow from the waste water tank 220 to the cleaning
sink 110 via the second section flow path when the water
in the waste water tank 220 reaches a predetermined
height. In some embodiments, the waste water tank 220
may include a waste water inlet 227 disposed at the
predetermined height. Water from the clean water tank
210 enters the waste water inlet 227 via a waste water
channel, and water entering the waste water tank 220
automatically overflows from the waste water tank 220 to
the cleaning sink 110 via the waste water inlet 227 when
reaching the predetermined height. In some embodi-
ments, a squeegee 225 of the cleaning assembly 230
may serve to guide water from the first section flow path.
The squeegee 225 may be provided with a guide path,
such as in the form of a ramp, to guide water to the waste
water inlet 227. Thus, water from the clean water tank is
easily guided to the cleaning sink 110 without any com-
plex modifications to the waste water tank 220.

[0053] In some embodiments, the waste water tank
220 further includes a valve (not shown) provided at the
waste water inlet 227, and the valve is configured to be
opened during filling of the cleaning sink 110 with water
and to be closed during non-filling of the cleaning sink 110
with water. Thus, it may be ensured that the waste water
tank is only opened when the cleaning robot needs to be
cleaned, avoiding leakage caused by opening at other
times.

[0054] The presentdisclosure further provides a clean-
ing system for a surface cleaning apparatus 200. The
cleaning system includes: a water source 120, disposed
at a base station 100; a cleaning sink 110, located at a
bottom side of a docking station 140 of the base station
100 for accommodating the surface cleaning apparatus
200, the cleaning sink 110 including a cleaning space for
cleaning a cleaning component 232 of the surface clean-
ing apparatus 200; a clean water tank 210, disposed at
the surface cleaning apparatus 200, the clean water tank
210 including a water filling port 212, the water filling port
212 being configured to communicate with the water
source 120 when the surface cleaning apparatus 200
is located within the docking station 140; and a water flow
path, configured to guide water from the clean water tank
210 to the cleaning sink 110, and configured such that
when water in the clean water tank 210 reaches a pre-
determined filling height, water that continues to be sup-
plied from the water source 120 to the clean water tank
210 automatically overflows to the cleaning sink 110 via
the water flow path. According to the present disclosure,
awaterfilling path of the cleaning sink 110 for cleaning the
surface cleaning apparatus 200 is implemented with the
aid of a water filling system of the clean water tank of the
surface cleaning apparatus 200, so that the cleaning
system has fewer parts and lower costs.

[0055] The presentdisclosure further provides a clean-
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ing method 300 for a surface cleaning apparatus 200. At
block 302, on the basis of a cleaning instruction from the
surface cleaning apparatus 200, an instruction is trans-
mitted to a water source 120 disposed at a base station
100 to turn on the water source 120. Thus, water is
supplied to a clean water tank 210 of the surface cleaning
apparatus 200. The clean water tank 210 includes a
water filling port 212, and the water filling port 212 is
configured to communicate with the water source 120
when the surface cleaning apparatus 200 is located with-
in the base station 100. When water in the clean water
tank 210 reaches a predetermined filling height, water
that continues to be supplied from the water source 120 to
the clean water tank 210 automatically overflows to a
cleaning sink 110 of the base station 100 via a water flow
path.

[0056] In some embodiments, at block 304, on the
basis of a water fullness signal from a water level sensor
in the cleaning sink 110 indicating that a water level in the
cleaning sink 110 has reached a predetermined height,
an instruction is transmitted to the water source 120 to
stop supplying water to the clean water tank 210. At block
305, the water fullness signal is transmitted to the surface
cleaning apparatus 200 to cause the surface cleaning
apparatus 200 to initiate cleaning treatment on the basis
of the water fullness signal.

[0057] For example, in some embodiments, the meth-
od 300 may be implemented as a computer software
program that is tangibly contained in a machine-readable
medium, such as a storage unit. In some embodiments,
some or all of the computer program may be loaded
and/or installed onto the apparatus via an ROM and/or
a communication unit. When the computer program is
loaded into an RAM and executed by a CPU, one or more
steps of the method 300 described above may be per-
formed. Alternatively, in other embodiments, the CPU
may be configured to execute the method 300 in any
other suitable manner (e.g., with the aid of firmware).
[0058] The functions described above herein may be
performed, atleastin part, by one or more hardware logic
components. For example, without limitation, exemplary
types of hardware logic components that may be used
include: a field programmable gate array (FPGA), an
application specific integrated circuit (ASIC), an applica-
tion specific standard product (ASSP), a system on chip
(SOC), a complex programmable logic device (CPLD),
and the like.

[0059] Program codes for implementing the methods
of the present disclosure may be written in any combina-
tion of one or more programming languages. These
program codes may be provided to processors or con-
trollers of a general-purpose computer, a special-pur-
pose computer or other programmable data processing
apparatuses, so that when executed by the processors or
controllers, the program codes enable the functions/o-
perations specified in the flow diagrams and/or block
diagrams to be implemented. The program codes may
be executed completely on a machine, partially on the



15 EP 4 566 504 A1 16

machine, partially on the machine and partially on a
remote machine as a separate software package, or
completely on the remote machine or a server.

[0060] In the context of the present disclosure, a ma-
chine-readable medium may be a tangible medium that
may include or store a program for use by orin connection
with an instruction execution system, device or appara-
tus. The machine-readable medium may be a machine-
readable signal medium or a machine-readable storage
medium. The machine-readable medium may include but
not limited to an electronic, magnetic, optical, electro-
magnetic, infrared, or semiconductor system, device or
apparatus, or any suitable combination of the above
contents. More specific examples of the machine-read-
able storage medium may include electrical connections
based on one or more wires, a portable computer disk, a
hard disk, a random access memory (RAM), a read only
memory (ROM), an erasable programmable read only
memory (EPROM or flash memory), an optical fiber, a
portable compact disk read only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the above contents.

[0061] Inaddition, while the operations are depicted in
aparticularorder, itis notto be construed as requiring that
the operations be performed in the particular order in-
dicated orin a sequential order, or that all of the illustrated
operations should be performed to achieve the desired
result. Multitasking and parallel processing may be ad-
vantageous in certain environments. Similarly, while a
plurality of specific implementation details are included in
the above discussion, these should not be construed as
limiting the scope of the present disclosure. Certain
features described in the context of separate embodi-
ments may also be implemented in combination in a
single implementation. Conversely, the various features
described in the context of a single implementation may
also be implemented in a plurality of implementations
individually or in any suitable sub-combination.

[0062] Although the present subject matter has been
described using language specific to structural features
and/or method logical actions, it is to be understood that
the subject matter as defined in the appended claims is
not necessarily limited to the particular features or ac-
tions described above. Rather, the particular features
and actions described above are merely exemplary
forms to implement the claims.

[0063] The embodiments of the present disclosure
have been described above. The above description is
exemplary, rather than exhaustive, and is not limited to
the disclosed embodiments. Numerous modifications
and alterations are apparent to those of ordinary skill in
the art without departing from the scope and spirit of the
illustrated embodiments. The selection of terms used
herein is intended to best explain the principles and
practical applications of the various embodiments or
the improvements to technologies on the market, or to
enable other persons of ordinary skill in the art to under-
stand the embodiments disclosed herein.
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Claims

1. A surface cleaning apparatus (200), characterized
by comprising:

a cleaning assembly (230), comprising a clean-
ing component (232) for cleaning a surface; and
a clean water tank (210), configured to supply
the cleaning component (232) with cleaning
water to wet the cleaning component (232),
wherein the clean water tank (210) comprises a
water filling port (212), the water filling port (212)
is configured to: communicate with a water
source (120) of a base station (100) when the
surface cleaning apparatus (200) is located
within the base station (100) that cooperates
with the surface cleaning apparatus (200), and
the base station (100) comprises a cleaning sink
(110) for cleaning the cleaning component
(232); and

wherein the surface cleaning apparatus (200)
further comprises a water flow path communi-
cating with the clean water tank (210), and the
water flow path is configured such that when the
clean water tank (210) is filled with water via the
water filling port (212), clean water for filling the
cleaning sink (110) flows from the clean water
tank (210) to the cleaning sink (110) along the
water flow path.

2. The surface cleaning apparatus (200) according to
claim 1, characterized in that the water flow path is
further configured such that when water in the clean
water tank (210) reaches a predetermined filling
height, water that continues to be supplied to the
clean water tank (210) overflows to the cleaning sink
(110) via the water flow path.

3. The surface cleaning apparatus (200) according to
claim 2, characterized in that the clean water tank
(210) comprises an overflow pipe (214) that serves
as a part of the water flow path and protrudes upward
by the predetermined filling height from an inner
surface of a bottom of the clean water tank (210).

4. The surface cleaning apparatus (200) according to
claim 3, characterized in that the overflow pipe
(214) comprises a water inlet in a top end and a
water outlet in a bottom end, wherein the water inlet
in the top end is configured to allow water to enter the
overflow pipe (214) via the water inlet in the top end
when water in the clean water tank (210) reaches the
predetermined filling height, and the water outlet in
the bottom end is formed as a through hole penetrat-
ing through a surface of a bottom wall of the clean
water tank.

5. The surface cleaning apparatus (200) according to
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any one of claims 2 to 4, characterized by further
comprising:

a check valve (216) in the water flow path, the check
valve (216) being configured to allow water in the
clean water tank (210) to flow from the clean water
tank (210) to the cleaning sink (110) via the water flow
path.

The surface cleaning apparatus (200) according to
claim 5, characterized in that the check valve com-
prises a flexible diaphragm, the flexible diaphragm
comprises a plurality of sub-diaphragms provided
with openings, and the plurality of sub-diaphragms
are configured to:

close the openings under action of elastic force
of the sub-diaphragms; and

open the openings under action of water pres-
sure when water in the clean water tank (210)
reaches the predetermined filling height.

The surface cleaning apparatus (200) according to
claim 5, characterized in that the water flow path
comprises a pipe section (218) communicating with
the overflow pipe (214), the pipe section is fixed to a
surface of a bottom side of the clean water tank
(210), and the check valve and the pipe section
(218) are fixed to an outer surface of the bottom of
the clean water tank through fasteners.

The surface cleaning apparatus (200) according to
any one of claims 1-4, 6 and 7, characterized in that
atleast two water flow paths are provided, the atleast
two water flow paths guide water to the cleaning sink
(110) at different locations around the cleaning com-
ponent (232), and the at least two water flow paths
are arranged on different sides of the water filling port
(212).

The surface cleaning apparatus (200) according to
any one of claims 1-4, 6 and 7, characterized by
further comprising a waste water tank (220), the
waste water tank (220) being configured to recycle
waste water from the cleaning component (232),
wherein the water flow path is configured such that
water from the clean water tank (210) is guided to a
gap between the waste water tank (220) and the
cleaning component (232) and flows to the cleaning
sink (110) via the gap.

The surface cleaning apparatus (200) according to
any one of claims 1-4, 6 and 7, characterized by
further comprising a waste water tank (220), the
waste water tank (220) being configured to recycle
waste water from the cleaning component (232),
wherein the water flow path comprises a first section
flow path and a second section flow path,
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the first section flow path is configured to make
the clean water tank (210) communicate with the
waste water tank (220), so as to allow water in
the clean water tank (210) to flow from the clean
water tank (210) to the waste water tank (220),
and

the second section flow path is configured to
allow water in the waste water tank (220) to
automatically overflow from the waste water
tank (220) to the cleaning sink (110) when the
water in the waste water tank (220) reaches a
predetermined height.

The surface cleaning apparatus (200) according to
claim 10, characterized in that the waste water tank
(220) comprises a waste water inlet (227) disposed
at the predetermined height, water from the clean
water tank (210) enters the waste water tank (220)
via the waste water inlet (227), and automatically
overflows from the waste water tank (220) to the
cleaning sink (110) via the waste water inlet (227)
when the waterin the waste water tank (220) reaches
the predetermined height.

The surface cleaning apparatus (200) according to
claim 11, characterized in that the waste water tank
(220) further comprises a valve disposed at the
waste water inlet (227), and the valve is configured
to be opened during filling of the cleaning sink (110)
with water and to be closed during non-filling of the
cleaning sink (110) with water.

A cleaning system for a surface cleaning apparatus
(200), characterized by comprising:

a water source (120), disposed at a base station
(100);

a cleaning sink (110), located at a bottom side of
a docking station (140) of the base station (100),
the cleaning sink (110) defining a cleaning space
for cleaning a cleaning component (232) of the
surface cleaning apparatus (200);
acleanwatertank (210), disposed at the surface
cleaning apparatus (200), the clean water tank
(210) comprising a water filling port (212), the
water filling port (212) being configured to com-
municate with the water source (120) when the
surface cleaning apparatus (200) is located
within the docking station (140); and

awater flow path, configured to guide water from
the clean water tank (210) to the cleaning sink
(110), the water flow path being configured such
thatwhen the clean water tank (210) is filled with
water via the water filling port (212), clean water
for filling the cleaning sink (110) flows from the
clean water tank (210) to the cleaning sink (110)
along the water flow path.
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A cleaning method for a surface cleaning apparatus
(200), characterized by comprising:

transmitting, on the basis of a cleaning instruction
from the surface cleaning apparatus (200), an in-
struction to a water source (120) disposed at a base
station (100) to turn on the water source (120), so as
to supply water to a clean water tank (210) of the
surface cleaning apparatus (200), wherein the clean
water tank (210) comprises a water filling port (212),
the water filling port (212) is configured to commu-
nicate with the water source (120) when the surface
cleaning apparatus (200) is located within the base
station (100), the surface cleaning apparatus (200)
further comprises a water flow path communicating
with the clean water tank (210), and the water flow
path is configured such that when the clean water
tank (210) is filled with water via the water filling port
(212), clean water for filling the cleaning sink (110)
flows from the clean water tank (210) to the cleaning
sink (110) along the water flow path for self-cleaning
treatment of the surface cleaning apparatus.

The cleaning method according to claim 14, char-
acterized by further comprising:

transmitting, on the basis of a water fullness
signal from a water level sensor in the cleaning
sink (110) indicating that a water level in the
cleaning sink (110) has reached a predeter-
mined height, an instruction to the water source
(120) to stop supplying water to the clean water
tank (210); and

transmitting the water fullness signal to the sur-
face cleaning apparatus (200) to cause the sur-
face cleaning apparatus (200) to initiate the self-
cleaning treatment on the basis of the water
fullness signal.
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