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(54) CLEANING DEVICE

(57) A cleaning device, comprising a water pumping
apparatus (30), a cleaning area (10a) and a work execu-
tion mechanism (20). The water pumping apparatus (30)
comprises a receiving part (31) and a transitional con-
necting mechanism (33). An accommodating space
(310) and a water outlet (30b) that communicates with
the accommodating space (310) are formed in the re-
ceiving part (31), and the water outlet (30b) communi-
cates with the cleaning area (10a). The transitional con-
necting mechanism (33) is in drive connection with the

work execution mechanism (20), and the transitional con-
necting mechanism (33) may pump water in the accom-
modating space (310) into the cleaning area (10a) under
the drive of the work execution mechanism (20). The
cleaning device uses the ready-made work execution
mechanism (20) as a power source, and drives a water
pumping operation by means of the transitional connect-
ing mechanism (33) without the need for control by
means of a control circuit. The apparatus has high struc-
tural reliability and low fabrication costs.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Chi-
nese Patent Application No. 201910621671.2, filed on
July 10, 2019, the application of which is hereby incor-
porated by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
cleaning technology, and in particular to a cleaning de-
vice.

BACKGROUND

[0003] A floor cleaning robot is taken as an example.
The floor cleaning robot is provided with a water tank and
a water pump. A cleaning cloth is installed at the bottom
of the floor cleaning robot, a water inlet pipe of the water
pump is connected to the water tank, and a drain pipe of
the water pump is connected to the cleaning cloth. When
the floor cleaning robot mops the floor, water or cleaning
agent in the water tank is pumped to the cleaning cloth
by means of the water pump, thereby supplying water to
the cleaning cloth. The supply amount of water to the
cleaning cloth is determined by the displacement and the
working time of the water pump.
[0004] As an electronic component, the water pump
has relatively low reliability under different temperature
and humidity condition, which may reduce the working
reliability of the floor cleaning robot and affect user ex-
perience.

SUMMARY

[0005] In view of the above, embodiments of the
present application desire to provide a cleaning device
having high cleaning reliability.
[0006] In order to achieve the above objective, an em-
bodiment of the present application provides a cleaning
device, comprising a water pumping device, a cleaning
area and an execution mechanism. The water pumping
device comprises an accommodating portion and a tran-
sitional connecting mechanism. An accommodating
space and a water outlet in communication with the ac-
commodating space are formed in the accommodating
portion, and the water outlet is also in communication
with the cleaning area. The transitional connecting mech-
anism is connected to the execution mechanism in a
manner that the transitional connecting mechanism can
be driven by the execution mechanism, and the transi-
tional connecting mechanism may able to pump water in
the accommodating space to the cleaning area under the
drive of the execution mechanism.
[0007] In some embodiments, the execution mecha-
nism comprises at least one of a traveling wheel and a

roller brush.
[0008] In some embodiments, the water pumping de-
vice comprises a water pumping portion, the transitional
connecting mechanism is connected between the exe-
cution mechanism and the water pumping portion; the
water pumping portion is movably arranged in the ac-
commodating space, the accommodating portion and the
water pumping portion jointly define a water reservoir
cavity, and the water pumping portion is able to pump
water in the water reservoir cavity to the cleaning area.
[0009] In some embodiments, the accommodating
portion is cylindrical, the water pumping portion is a pis-
ton, and the piston reciprocates linearly in the accommo-
dating portion.
[0010] In some embodiment, the transitional connect-
ing mechanism is a crank, a first end of the crank is con-
nected to a side of the piston facing away from the water
reservoir cavity, a second end of the crank is rotatably
connected to the execution mechanism, the execution
mechanism has a first rotation axis, a second end of the
crank has a second rotation axis, the first rotation axis
and the second rotation axis are eccentrically arranged
with respect to one another, and the execution mecha-
nism drives the piston to reciprocate linearly by means
of the crank.
[0011] In some embodiments, the transitional connect-
ing mechanism comprises a cam, a sliding rod and an
elastic member, an end of the sliding rod is rotatably con-
nected to the piston, and the elastic member applies a
force toward the cam on the sliding rod to press an other
end of the sliding rod against a circumferential surface
of the cam, the execution mechanism has the first rotation
axis, the cam is coaxially and fixedly connected to the
execution mechanism, and the execution mechanism
drives the piston by means of the cam and the sliding rod
to reciprocate linearly.
[0012] In some embodiments, the accommodating
portion is in a volute shape, the water pumping portion
is a rotor, the rotor rotates in the accommodating portion,
and the rotor pumps the water in the water reservoir cavity
to the cleaning area during rotation.
[0013] In some embodiments, the execution mecha-
nism has the first rotation axis, the rotor has a third rota-
tion axis, the first rotation axis and the third rotation axis
are parallel to but eccentric with respect one another,
and the transitional connecting mechanism is able to
transmit torque of the execution mechanism to the rotor.
[0014] In some embodiments, the transitional connect-
ing mechanism is a conveyor belt or a gear structure.
[0015] In some embodiments, the cleaning device
comprises a water tank, the accommodating portion is
formed to be at least a part of the water tank, and the
water pumping portion is located inside of the water tank.
[0016] In some embodiments, the cleaning device
comprises a water tank, the accommodating portion is
located outside the water tank, the accommodating por-
tion is provided with a water inlet that is in communication
with the water reservoir cavity, and in communication with
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the water tank.
[0017] In some embodiments, the water pumping de-
vice comprises a first check valve, and the first check
valve is arranged in a waterway between the water inlet
and the water tank; and/or the water pumping device
comprises a second check valve, and the second check
valve is arranged in a waterway between the water outlet
and the cleaning area.
[0018] In some embodiments, the accommodating
portion is cylindrical in shape, the water pumping portion
is a piston, and the piston reciprocates linearly in the
accommodating portion, and the piston alternately intro-
duces the water in the water tank into a water supply
cavity and pumps the water in the water reservoir cavity
into the cleaning area.
[0019] In some embodiments, the water inlet and the
water outlet are arranged at an end of the accommodat-
ing portion in a sliding direction of the piston.
[0020] In some embodiments, the execution mecha-
nism is a traveling wheel, and the transitional connecting
mechanism is connected to a side of the traveling wheel
in an axial direction.
[0021] In some embodiments, the transitional connect-
ing mechanism is connected to an axial inner side of the
traveling wheel.
[0022] In some embodiments, the cleaning device is a
floor cleaning robot or a window cleaning robot.
[0023] The cleaning device of the embodiments of the
present application uses the existing execution mecha-
nism as a power source, to allow a water pumping oper-
ation by means of the transitional connecting mecha-
nism, that is, the embodiments of the present application
use a mechanical manner to drive the water pumping
action. The supply amount of water desired by the clean-
ing area is determined by the action of the execution
mechanism and the volume of the accommodating space
for storing water, without using a control circuit. Com-
pared with the water pump water supply method in con-
ventional art, the water pumping device of the embodi-
ments of the present application has high structural reli-
ability and practicability, and low fabrication costs, which
is conducive to popularization and use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

 FIG. 1 is a partial schematic view of a cleaning device
of an embodiment of the present application, in which
a first rotation axis is reducible to point O1, and a
second rotation axis is reducible to point O2.

 FIG. 2 is a schematic view of a water pumping device
and a traveling wheel of an embodiment of the
present application.

 FIG. 3 is a schematic view of a water pumping device
and a traveling wheel of another embodiment of the

present application, in which a first rotation axis is
reducible to point O1.

Description of Reference Numerals

[0025] Water tank 11; Bracket 12; Cleaning area 10a;
Execution mechanism 20; Traveling wheel 20’; Water
pumping device 30; Accommodating portion 31; Accom-
modating space 310; Water reservoir cavity 311; Water
inlet 31a; Water outlet 30b; Water pumping portion 32;
Piston 32’; Transitional connecting mechanism 33; Crank
33’; Cam 331; Sliding rod 332; Flange structure 3321;
Elastic member 333; First check valve 34; Second check
valve 35; Water inlet pipe 36; Water outlet pipe 37; Clean-
ing member 40

DETAILED DESCRIPTION

[0026] It is to be noted that embodiments in the present
application and technical features in the embodiments
may be combined with each other if there is no conflict.
The detailed description in the specific embodiments
should be understood as an explanation of the purpose
of the present application and should not be regarded as
an improper limitation of the present application.
[0027] The embodiments of the present application
provide a cleaning device, which may be able to clean
items to be cleaned such as floor, glass and the like, and
when the cleaning device works, the cleaning device is
placed on a surface of the cleaning media.
[0028] The cleaning device may be a floor cleaning
robot, a window cleaning robot, or may be a similar type
of device, which is not limited herein. In the embodiments
of the present application, a floor cleaning robot is taken
as an example of the cleaning device.
[0029] Referring to FIG. 1, a cleaning device comprises
a water pumping device 30, a cleaning area 10a and an
execution mechanism 20. The water pumping device 30
comprises an accommodating portion 31 and a transi-
tional connecting mechanism 33. An accommodating
space 310 and a water outlet 30b in communication with
the accommodating space 310 are formed in the accom-
modating portion 31, and the water outlet 30b is in com-
munication with the cleaning area 10a, for example, by
means of a water outlet pipe 37. The transitional con-
necting mechanism 33 is in connection with the execution
mechanism 20, and the transitional connecting mecha-
nism 33 may pump water in the accommodating space
310 to the cleaning area 10a under the drive of the exe-
cution mechanism 20.
[0030] The cleaning device of the embodiments of the
present application uses the existing execution mecha-
nism 20 as a power source, to allow a water pumping
operation by means of the transitional connecting mech-
anism 33. The supply amount of water desired by the
cleaning area 10a is determined by the action of the ex-
ecution mechanism 20 and the volume of the accommo-
dating space 310 for storing water, without using a control

3 4 



EP 3 981 311 A1

4

5

10

15

20

25

30

35

40

45

50

55

circuit. Compared with the water pump water supply
method in conventional art, the water pumping device 30
of the embodiments of the present application has high
structural reliability and practicability, and low fabrication
costs, which is conducive to popularization and use.
[0031] It should be noted that the execution mecha-
nism 20 refers to an external execution mechanism for
realizing the cleaning function of the cleaning device, for
example, a traveling wheel 20’ or a roller brush. The
traveling wheel 20’ executes the traveling function of the
cleaning device, the cleaning device may realize contin-
uous cleaning work by traveling of the traveling wheel
20’; and the roller brush may allow the cleaning device
to wipe and clean the items.
[0032] The cleaning area 10a refers to the area con-
figure to contact the cleaning member 40. The cleaning
member 40 may be cleaning cloth, sponge, etc. For ex-
ample, referring to FIG. 1, the cleaning area 10a may be
the bottom of a bracket 12 for installing the cleaning mem-
ber 40. Before the cleaning device works normally, the
cleaning member 40 is installed at the bottom of the
bracket 12, the water in the accommodating space 310
is pumped to the cleaning area 10a, and the water
pumped to the cleaning area 10a is absorbed by the
cleaning member 40. Then, during the traveling process
of the cleaning device, the cleaning member 40 wipes
and cleans the items to be cleaned.
[0033] It should be noted that the transitional connect-
ing mechanism 33 may pump the water in the accommo-
dating space 310 to the cleaning area 10a by an addi-
tional structure, or may pump the water in the accommo-
dating space 310 to the cleaning area 10a without addi-
tional structure. For example, the transitional connecting
mechanism 33 is driven by the execution mechanism 20
to continuously pump air or other gas to the accommo-
dating space 310 unidirectionally, and the water is the
accommodating space 310 is pumped to the cleaning
area 10a under air pressure.
[0034] In the embodiments of the present application,
the transitional connecting mechanism 33 pumps the wa-
ter in the accommodating space 310 to the cleaning area
10a by the additional structure. Specifically, the water
pumping device 30 comprises a water pumping portion
32 movably arranged in the accommodating space 310.
The water pumping portion 32 and the accommodating
portion 31 together define a water reservoir cavity 311.
The water pumping portion 32 can pump the water in the
water reservoir cavity 311 to the cleaning area 10a, that
is, the transitional connecting mechanism 33 pumps the
water in the accommodating space 310 to the cleaning
area 10a by the water pumping portion 32. In the embod-
iments of the present application, the power is transmit-
ted to the water pumping portion 32 by means of the
transitional connecting mechanism 33, and then the Wa-
ter pumping portion 32 is driven to perform drainage op-
eration. In this way, a greater pressure may be directly
applied to the water in the water reservoir cavity 311, and
the water in the water reservoir cavity 311 may be reliably

pumped to the cleaning area 10a.
[0035] The specific structure of the accommodating
portion 31 is not limited thereto, as long as it can contain
a certain volume of water. In some embodiments, the
cleaning device comprises a water tank 11, in which a
certain volume of water or cleaning liquid is prestored.
For ease of description, the embodiments of the present
application are described by taking water as an example.
The accommodating portion 31 may be at least a part of
the structure of the water tank 11. For example, a part of
the space in the water tank 11 is isolated to form the
accommodating space of the accommodating portion 31,
and the prestored water in the water tank 11 enters into
the water reservoir cavity 311 through a through-hole with
a certain diameter. In another example, the water tank
11 itself is the accommodating portion 31, and the space
in the water tank 11 is the above-accommodating space
311.
[0036] In another example, referring to FIG. 1, in the
embodiments of the present application, the accommo-
dating portion 31 is located outside the water tank 11,
the accommodating portion 31 is provided with a water
inlet 31a in communication with the water reservoir cavity
311. The water inlet 31a is in communication with the
water tank 11. It should be understood that the accom-
modating portion 31 may be fixedly connected to the wa-
ter tank 11, or may be spaced apart from the water tank
11, which is not limited herein. In the embodiments of the
present application, the accommodating portion 31 is ar-
ranged on the outer side of the water tank 11, so that, on
the one hand, the water tank 11 is able to have a large
volume in the limited space of the cleaning device and
the water storage capacity is improved, on the other
hand, relative positions between the water tank 11, the
cleaning area 10a and the accommodating portion 31
may be flexibly arranged as long as the water tank, the
cleaning area and the accommodating portion are in
communication with one another by corresponding pipe-
lines, so that the structural design of the cleaning device
can be more flexible, and the structural layout of the
cleaning device can be more reasonable and compact.
[0037] In the embodiments of the present application,
the execution mechanism 20 is a traveling wheel 20’, and
the transitional connecting mechanism 33 is connected
to the traveling wheel 20’. The rotation of the traveling
wheel 20’ is associated with the travel distance of the
cleaning device, so that the movement amplitude of the
water pumping portion 32 is associated with the travel
distance of the cleaning device. Specifically, when the
cleaning device does not travel, the traveling wheel 20’
is stationary, the transitional connecting mechanism 33
remains stationary, and thus the water pumping portion
32 does not move. At this time, the cleaning member 40
does not perform wiping and cleaning work, and the water
pumping device 30 does not output water to the cleaning
area 10a. When the cleaning device travels a short dis-
tance, the rotation amplitude of the traveling wheel 20’
is small, and the movement distance of the water pump-
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ing portion 32 is also short, so the amount of outputted
water pumped by the water pumping device 30 to the
cleaning area 10a is also relatively small. In the case that
the cleaning device travels a short distance, the supply
amount of water desired by the cleaning member 40 is
also small, so that the amount of water outputted by the
water pumping device 30 to the cleaning member 40 can
be better matched with the supply amount of water de-
sired by the cleaning member 40. Similarly, when the
cleaning device travels a large distance, the amount of
outputted water pumped by the water pumping device
30 to the cleaning area 10a is large, and the supply
amount of water desired by the cleaning member 40 is
also large.
[0038] In one embodiment, the transitional connecting
mechanism 33 is connected to a side of the traveling
wheel 20’ in its axial direction, which facilitates the con-
nection between the transitional connecting mechanism
33 and the traveling wheel 20. Further, the transitional
connecting mechanism 33 is connected to an axial inner
side of the traveling wheel 20’, so that the transitional
connecting mechanism 33 will not be exposed to the out-
er side of the cleaning device. In the working process of
the cleaning device, the transitional connecting mecha-
nism 33 will not interfere with other objects in the external
environment. Moreover, the layout of the water pumping
device 30 is more reasonable and compact.
[0039] The accommodating portion 31 and the water
pumping portion 32 may be in various forms. For exam-
ple, in one embodiment, the accommodating portion is
cylindrical, and correspondingly, the water pumping por-
tion 32 is a piston 32’. In another embodiment, the ac-
commodating portion 31 is volute, and the water pumping
portion 32 is a rotor.
[0040] Relative positions of the water tank 11, the ex-
ecution mechanism 20, the transitional connecting mech-
anism 33, and the cleaning area 10a may be appropri-
ately changed as required.
[0041] The specific embodiments of the present appli-
cation will be described below in conjunction with the
drawings.

First Embodiment

[0042] Referring to FIG. 1 and FIG. 2, in this embodi-
ment, the accommodating portion 31 is located outside
the water tank 11. The accommodating portion 31 is cy-
lindrical, one end of the accommodating portion 31 is a
closed end, and the other end is an open end. The water
pumping portion 32 is a piston 32’, and the piston 32’
reciprocates linearly in the accommodating portion 31,
and the piston 32’ alternately introduces the water in the
water tank 11 into the water reservoir cavity 311 and then
pumps the water in the water reservoir cavity 311 to the
cleaning area 10a. That is to say, at the same time, the
operation of introducing the water in the water tank 11
into the water reservoir cavity 311 and the operation of
pumping the water in the water reservoir cavity 311 to

the cleaning area 10a cannot be performed simultane-
ously. Specifically, when the transitional connecting
mechanism 33 drives the piston 32’ to slide along a first
direction (towards left side in FIG. 1), the volume of the
water reservoir cavity 311 is increased, resulting in that
a negative pressure is formed in the water reservoir cavity
311. The water in the water tank 11 is sucked into the
water reservoir cavity 311 under the negative pressure.
In this process, a waterway between the water outlet 30b
and the cleaning area 10a is in a cut-off state. When the
transitional connecting mechanism 33 drives the piston
32’ to slide along a second direction (towards right side
in FIG. 1), the piston 32’ exerts a force onto the water in
the water reservoir cavity 311, so that a certain water
pressure suffice to pump the water to the cleaning area
10a is generated in the water in the water reservoir cavity
311. In this process, the waterway between the water
inlet 31a and the water tank 11 is in a cut-off state.
[0043] In order to facilitate the opening and closing
control of the waterway between the water inlet 31a and
the water tank 11, and to facilitate the opening and closing
control of the waterway between the water outlet 30b and
the cleaning area 10a, valves may be arranged in the
corresponding waterways so as to open or close them in
time. The structure type of the valve is not limited, which
may be an electric control valve, a hydraulic control valve
and the like.
[0044] In this embodiment, the water pumping device
30 comprises a first check valve 34, the first check valve
34 is a hydraulic control valve, that is, it may be opened
and closed without electromagnetic control. The first
check valve 34 is arranged in the waterway between the
water inlet 31a and the water tank 11. It should be un-
derstood that the first check valve 34 can allow water to
flow unidirectionally from the side of the water tank 11 to
the side of the water inlet 31a, that is, a liquid inlet end
of the first check valve 34 is in communication with the
water tank 11, and a liquid outlet end of the first check
valve 34 is in communication with the water inlet 31a.
The first check valve 34 is simple in structure, does not
require electric control, and can be automatically opened
and closed according to water pressure. For example,
when the negative pressure in the water containing
chamber 311 is greater than an opening pressure of the
first check valve 34, the first check valve 34 is opened,
and the water in the water tank 11 enters into the water
reservoir cavity 311 through the first check valve 34 under
the negative pressure of the water reservoir cavity 311.
When a water pressure is generated in the water in the
water reservoir cavity 311, the water pressure reversely
acts on the first check valve 34, then the first check valve
34 is closed. The water pressure in the water tank 11 is
insufficient to open the first check valve 34, and therefore,
the first check valve 34 can stably and reliably and auto-
matically stay in a cut-off state.
[0045] The water pumping device 30 comprises a sec-
ond check valve 35, which is arranged in a waterway
between the water outlet 30b and the cleaning area 10a.
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The action principle and working process of the second
check valve 35 are similar to those of the first check valve
34, and details will not be repeated here.
[0046] It should be understood that a combination of
valves may be selected according to requirement. For
example, in some embodiments, the above-mentioned
second check valve 35 may be arranged in the waterway
between the water outlet 30b and the cleaning area 10a,
and an electric control valve or hydraulic control valve of
other type is arranged in the waterway between the water
inlet 31a and the water tank 11. In another embodiment,
the above-mentioned first check valve 34 may be ar-
ranged in the waterway between the water inlet 31a and
the water tank 11, while an electric control valve or elec-
tric control valve of other type is arranged in the waterway
between the water outlet 30b and the cleaning area 10a.
[0047] The water outlet 30b is taken as an example. If
the water outlet 30b is located on a sidewall of the ac-
commodating portion 31, that is, a position at a non-
closed end. When the piston 32’ moves toward the closed
end, if the piston 32’ moves to block the water outlet 30b
by a periphery of the piston 32’, the water in the water
reservoir cavity 311 cannot be discharged. Then, if the
piston 32’ is driven by the transitional connecting mech-
anism 33 to continue moving toward the closed end, the
water in the water reservoir cavity 311 is compressed,
the water pressure continues to rise, this may damage
the piston 32’, the accommodating portion 31, or the
above-mentioned valve. Therefore, the device should be
designed in such a way that the movement amplitude of
the piston 32’ cannot reach the water outlet 30b, but this
will result in an increase in the size of the accommodating
portion 31 in the movement direction of the piston 32’
under the same conditions.
[0048] Therefore, in the embodiments of the present
application, the water inlet 31a and the water outlet 30b
are arranged at the end of the accommodating portion
31 in a sliding direction of the piston 32’, that is, arranged
at the closed end of the accommodating portion 31, so
that the piston 32’ can keep moving to a position in contact
with the closed end, can make the structure of the ac-
commodating portion 31 more compact under the same
conditions, and can also prevent the water in water res-
ervoir cavity 311 from being unduly compressed.
[0049] In the embodiment of the present application,
referring to FIG. 2, the transitional connecting mecha-
nism 33 is a crank 33’. Specifically, one end of the crank
33’ is connected to one side of the piston 32’ facing away
from the water reservoir cavity 311, and the other end of
the crank 33’ is rotatably connected to the execution
mechanism 20. The execution mechanism 20 has a first
rotation axis (referring to O1 in FIG. 1), that is, the exe-
cution mechanism 20 is rotatable about the first rotation
axis. The second end of the crank 33’ has a second ro-
tation axis (referring to point O2 in FIG. 1), the first rotation
axis and the second rotation axis are eccentric with re-
spect to one another, that is, when the crank 33’ rotates
with the rotation of the execution mechanism 20, it re-

volves around the first rotation axis and rotates about the
second rotation axis. The execution mechanism 20
drives the piston 32’ by means of the crank 33’ to recip-
rocate linearly, that is to say, the execution mechanism
20, the crank 33’ and the piston 32’ form a slider-crank
structure, and the crank 33’ can convert the rotational
movement of the execution mechanism 20 into a linear
sliding movement of the piston 32’.
[0050] In this embodiment, the execution mechanism
20 is a traveling wheel 20’. It should be understood that
the execution mechanism 20 may also be a roller brush
or execution mechanism 20 of other type.

Second Embodiment

[0051] Referring to FIG. 3, the difference from the first
embodiment is that the transitional connecting mecha-
nism 33 comprises a cam 331, a sliding rod 332 and an
elastic member 333. One end of the sliding rod 332 is
rotatably connected (for example, hinged) with the piston
32’. The elastic member 333 applies a force toward the
cam 331 on the sliding rod 332 to press the other end of
the sliding rod 332 against a circumferential surface of
the cam 331. The execution mechanism 20 has a first
rotation axis, the cam 331 is coaxially and fixedly con-
nected to the execution mechanism 20. That is, the ex-
ecution mechanism 20 rotates about the first rotation ax-
is, and the cam 331 also rotates about the first rotation
axis.
[0052] Since the shape of the circumferential surface
of the cam 331 is non-circular, the sliding rod 332 recip-
rocates linearly under the combined action of the elastic
member 333 and the cam 331 when the cam 331 spins
about the first rotation axis, thereby driving the piston 32’
to reciprocate linearly.
[0053] Specifically, in the embodiment of the present
application, the elastic member 333 is a spring mounted
around the sliding rod 332. The sliding rod 332 guides
the telescopic movement of the spring, to improve the
reliability of the spring. One end of the spring abuts
against a side of the piston 32’ facing away from the water
reservoir cavity 311. Further, continuing to refer to FIG.
3, a flange structure 3321 is formed in a circumferential
direction of the sliding rod 332, and the other end of the
spring abuts against a side of the flange structure 3321
facing the accommodating portion 31, that is, the spring
is sandwiched between the flange structure 3321 and
the piston 32’.

Third embodiment (not shown)

[0054] The difference from the first embodiment is that,
the accommodating portion 31 is in a volute shape, and
the water pumping portion 32 is a rotor. The rotor rotates
in the accommodating portion 31, and synchronously in-
troduces water in the water tank 11 into the water reser-
voir cavity 311 and pumps the water in the water reservoir
cavity 311 to the cleaning area 10a. That is, while the
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rotor is performing the operation process of introducing
the water in the water tank 11 into the water reservoir
cavity 311, it also performs the operation process of
pumping the water in the water reservoir cavity 311 to
the cleaning area 10a. The above two operation proc-
esses are performed simultaneously.
[0055] In this embodiment, the water inlet 31a and the
water outlet 30b are respectively located on opposite
sides of the rotor. The rotor divides the accommodating
space 310 into a first cavity and a second cavity. The first
cavity and the second cavity together form a water res-
ervoir cavity 311. That is to say, the water inlet 31a is in
communication with the first cavity, and the water outlet
30b is in communication with the second cavity. When
the rotor rotates, the rotor squeezes water in the first
cavity into the second cavity, and a negative pressure is
generated in the first cavity. The water in the water tank
11 is sucked into the first cavity under the negative pres-
sure, water in the second cavity has a certain water pres-
sure, and the water in the second cavity is pumped to
the cleaning area 10a under the water pressure.
[0056] The execution mechanism 20 has a first rotation
axis, the rotor has a third rotation axis, the first rotation
axis and the third rotation axis are parallel to but eccentric
with respect to one another. The transitional connecting
mechanism 33 can transmit torque of the execution
mechanism 20 to the rotor. That is, the transitional con-
necting mechanism 33 is a torque transmission structure,
for example, the transitional connecting mechanism 33
is a conveyor belt or a gear structure.
[0057] The various embodiments/implementations
provided in the present application may be combined with
each other without any contradiction.
[0058] The above description is only the preferred em-
bodiments of the present application, and is not intended
to limit the present application, and for those skilled in
the art, the present application may have various modi-
fications and changes. Any modification, equivalent re-
placement, improvement, etc. made according to the
spirit and principle of the present application shall be re-
garded as within the protection scope of the present ap-
plication.

Claims

1. A cleaning device, comprising a cleaning area, an
execution mechanism and a water pumping device;
wherein the water pumping device comprises:

an accommodating portion, the accommodating
portion being provided with an accommodating
space, and a water outlet in communication with
the accommodating space and in communica-
tion with the cleaning area; and
a transitional connecting mechanism, the tran-
sitional connecting mechanism being connect-
ed to the execution mechanism in a manner that

the transitional connecting mechanism can be
driven by the execution mechanism, wherein the
transitional connecting mechanism is able to
pump water in the accommodating space to the
cleaning area under the drive of the execution
mechanism.

2. The cleaning device of claim 1, wherein the execu-
tion mechanism comprises at least one of a traveling
wheel and a roller brush.

3. The cleaning device of claim 1, wherein the water
pumping device comprises a water pumping portion,
the transitional connecting mechanism is connected
between the execution mechanism and the water
pumping portion; the water pumping portion is mov-
ably arranged in the accommodating space, the ac-
commodating portion and the water pumping portion
jointly enclose and define a water reservoir cavity,
the water pumping portion is able to pump water in
the water reservoir cavity to the cleaning area.

4. The cleaning device of claim 3, wherein the accom-
modating portion is cylindrical, the water pumping
portion is a piston, the piston reciprocates linearly in
the accommodating portion.

5. The cleaning device of claim 4, wherein the transi-
tional connecting mechanism is a crank, a first end
of the crank is connected to a side of the piston facing
away from the water reservoir cavity, a second end
of the crank is rotatably connected to the execution
mechanism, the execution mechanism has a first ro-
tation axis, the second end of the crank has a second
rotation axis, the first rotation axis and the second
rotation axis are eccentrically arranged with respect
to one another, the execution mechanism drives the
piston to reciprocate linearly by means of the crank.

6. The cleaning device of claim 4, wherein the transi-
tional connecting mechanism comprises a cam, a
sliding rod and an elastic member, an end of the
sliding rod is rotatably connected with the piston, the
elastic member applies a force toward the cam on
the sliding rod to press an other end of the sliding
rod against a circumferential surface of the cam, the
execution mechanism has a first rotation axis, the
cam is coaxially and fixedly connected to the execu-
tion mechanism, the execution mechanism drives
the piston to reciprocate linearly by means of the
cam and the sliding rod.

7. The cleaning device of claim 3, wherein the accom-
modating portion is in a volute shape, the water
pumping portion is a rotor, the rotor rotates in the
accommodating portion, the rotor pumps the water
in the water reservoir cavity to the cleaning area dur-
ing rotation.
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8. The cleaning device of claim 7, wherein the execu-
tion mechanism has a first rotation axis, the rotor has
a third rotation axis, the first rotation axis and the
third rotation axis are parallel to but eccentric with
respect one another, the transitional connecting
mechanism is able to transmit a torque of the exe-
cution mechanism to the rotor.

9. The cleaning device of claim 8, wherein the transi-
tional connecting mechanism is a conveyor belt or a
gear structure.

10. The cleaning device of claim 3, wherein the cleaning
device comprises a water tank, the accommodating
portion is formed to be at least a part of the water
tank, the water pumping portion is located inside of
the water tank.

11. The cleaning device of claim 3, wherein the cleaning
device comprises a water tank, the accommodating
portion is located outside of the water tank, the ac-
commodating portion is provided with a water inlet
that is in communication with the water reservoir cav-
ity and in communication with the water tank.

12. The cleaning device of claim 11, wherein the water
pumping device comprises a first check valve, the
first check valve is arranged in a waterway between
the water inlet and the water tank; and/or the water
pumping device comprises a second check valve,
the second check valve is arranged in a water way
between the water outlet and the cleaning area.

13. The cleaning device of claim 11, wherein the accom-
modating portion is cylindrical, the water pumping
portion is a piston, the piston reciprocates linearly in
the accommodating portion, the piston alternately in-
troduces the water in the water tank into the water
supply cavity and pumps the water in the water res-
ervoir cavity into the cleaning area.

14. The cleaning device of claim 13, wherein the water
inlet and the water outlet are arranged at an end of
the accommodating portion in a sliding direction of
the piston.

15. The cleaning device of any one of claims 1 to 14,
wherein the execution mechanism is a traveling
wheel, the transitional connecting mechanism is
connected to a side of the traveling wheel in an axial
direction.

16. The cleaning device of claim 15, wherein the transi-
tional connecting mechanism is connected to an ax-
ial inner side of the traveling wheel.

17. The cleaning device of any one of claims 1 to 14,
wherein the cleaning device is a floor cleaning robot

or a window cleaning robot.
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