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(54) CLEANING DEVICE

(57)  The present invention provides a cleaning de-
vice, including: a device body (10); and a cleaning as-
sembly (20). The cleaning assembly (20) is connected to
the device body (10). The cleaning assembly (20) has a
first position. A part of the cleaning assembly (20) is
located outside a peripheral side of the device body
(10) when the cleaning assembly (20) is in the first posi-
tion. In the present invention, the cleaning assembly is at
least partially located outside the peripheral side of the
device body, so that the area near an obstacle can be
cleaned. The cleaning is more comprehensive, and the
cleaning efficiency is improved.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chi-
nese Invention Patent Application No. 202210668422.0
filed on June 14, 2022 and entitled "CLEANING DE-
VICE", Chinese Utility Model Patent Application No.
202222712008.3 filed on October 14, 2022 and entitled
"CLEANING APPARATUS AND CLEANING ROBOT",
Chinese Invention Patent  Application No.
202211538812.2 filed on December 02, 2022 and en-
titted "PULLING MECHANISM AND CLEANING RO-
BOT", Chinese Utility Model Patent Application No.
202223240378.8 filed on December 02, 2022 and en-
titted "CLEANING MECHANISM AND CLEANING RO-
BOT", Chinese Invention Patent Application No.
202211537971.0 filed on December 02, 2022 and en-
titted "CLEANING ROBOT", and Chinese Invention Pa-
tent Application No. 202211734665.6 filed on December
29,2022 and entitled "SWEEPING CONTROL METHOD
AND SYSTEM FOR CLEANING ROBOT, AND CLEAN-
ING ROBOT".

TECHNICAL FIELD

[0002] The present application relates to the field of
cleaning devices, and in particular to a cleaning device.

BACKGROUND ART

[0003] With the continuous improvement of living con-
ditions and scientific and technological levels, cleaning
devices have the advantages of easy use and good
cleaning effects. Therefore, the cleaning devices have
gradually begun to replace manual cleaning and are
widely used in life and work. The cleaning device collects
dirt on a surface to be cleaned mainly by means of a
cleaning member such as aroller brush or cleaning cloth.
[0004] However, the cleaning members of conven-
tional cleaning devices are all designed to be fixed to a
main unit, which results in an edge not being able to be
mopped when performing an edgewise mopping, so that
dirty marks are formed along an edge of a house wall over
time, resulting in a poor user experience.

[0005] Itis therefore necessary to improve the prior art
to overcome the drawbacks in the prior art.

SUMMARY OF THE INVENTION

[0006] An objective of the present application is to
provide a cleaning device to solve the problem of insuffi-
cient edgewise cleaning.

[0007] The present application can be implemented
using the following technical solutions.

[0008] The present application provides a cleaning
device, including: a device body; a cleaning assembly
movably connected to the device body, the cleaning
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assembly having a first position and a second position,
where a part of the cleaning assembly is located outside a
peripheral side of the device body when the cleaning
assembly is in the first position; and the part of the
cleaning assembly that is located outside the peripheral
side of the device body when the cleaning assembly is
moved to the second position is larger than the part of the
cleaning assembly that is located outside the peripheral
side of the device body when the cleaning assembly is in
the first position.

[0009] The present application further provides is a
cleaning device, including: a device body; a cleaning
assembly movably connected to the device body, the
cleaning assembly having an initial position and a re-
tracted position; and a restoring member having one end
connected to the cleaning assembly and the other end
connected to the device body, the restoring member
providing a restoring force for holding the cleaning as-
sembly in the initial position, where a part of the cleaning
assembly is located outside a peripheral side of the
device body when the cleaning assembly is in the re-
tracted position; and the part of the cleaning assembly
that is located outside the peripheral side of the device
body when the cleaning assembly is in the initial position
is larger than the part of the cleaning assembly that is
located outside the peripheral side of the device body
when the cleaning assembly is in the retracted position,
and the cleaning assembly switches from the initial posi-
tion to the retracted position when the part of the cleaning
assembly thatis located outside the peripheral side of the
device body abuts against an edge of an obstacle.
[0010] The present application further provides a
cleaning mechanism adapted to be mounted on the
bottom of a body of a cleaning robot, the cleaning me-
chanism including: a cleaning member configured to
clean a surface to be cleaned; a connection member
including a first end configured for connection with the
cleaning member and a second end configured for rota-
tional connection with the body; and a driving assembly
connected to the connection member and configured to
drive the connection member to rotate about a fulcrum of
the second end on the body, so as to drive the cleaning
member to perform a lifting movement relative to the
body.

[0011] The present application further provides a
cleaning mechanism, including: a base; a cleaning as-
sembly including a cleaning member, the cleaning mem-
ber being rotatable relative to the base under an external
force such that the cleaning member has an inwardly
retracted position or an outwardly extended position; and
afirstdriving assembly, including afirst driving member, a
transmission member connected to the first driving mem-
ber, a swing member cooperating with the transmission
member, and an actuation member, where the swing
member is rotatably arranged on the base; the cleaning
member is arranged on the swing member; the actuation
member is rotatably arranged on a spindle; two ends of
the actuation member act on the swing member and the
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transmission member, respectively; the swing member
cooperates with the transmission member and is driven
to rotate by the transmission member, so as to switch the
cleaning member between the inwardly retracted posi-
tion and the outwardly extended position; during the
switching of the cleaning member from the inwardly
retracted position to the outwardly extended position,
the actuation member stores energy under a driving force
of the transmission member and drives the swing mem-
ber to rotate; and when the driving force of the transmis-
sion member is canceled, the actuation member releases
the stored energy to drive the swing member to continue
to swing in the direction of the outwardly extended posi-
tion.

[0012] The present application further provides a
cleaning apparatus arranged on a main body of a clean-
ing robot, the cleaning apparatus including: a housing; a
driving mechanism arranged in the housing; a cleaning
assembly arranged at an output end of the driving me-
chanism, the driving mechanism driving the cleaning
assembly to perform rotation and lifting movements;
and an adjustment assembly arranged on the main body,
the adjustment assembly being deformable under an
external force such that the housing swings in a direction
closer to the main body.

[0013] The present application further provides a pull-
ing mechanism for a cleaning module of a cleaning robot,
the pulling mechanism including: a base body; a pulling
member arranged at the base body, one end of the pulling
member extending beyond the base body and being
configured for connection with the cleaning module; a
tensioning structure connected between two ends of the
pulling member and configured to tension the pulling
member; and a winding and unwinding assembly ar-
ranged at the base body and fixedly connected to the
other end of the pulling member, the winding and un-
winding assembly being configured to wind up the pulling
member to pull the cleaning module, or to unwind the
pulling member to release the cleaning module.

[0014] The present application further provides a
cleaning mechanism, including: a cleaning module in-
cluding a driving module and a cleaning assembly, the
driving module being connected to the cleaning assem-
bly for driving the cleaning assembly to rotate; a connec-
tion member connected to the driving module; and a
transmission member connected to the connection mem-
ber and rotatably connected to the driving module, where
the transmission member is rotatable about an axis of
rotation to rotate the driving module about the axis of
rotation in a linked manner by means of the connection
member, the axis of rotation being parallel to an axis of
rotation of the cleaning assembly.

[0015] The present application further provides a
cleaning robot, including: an enclosure; a cleaning mod-
ule, including a cleaning assembly and a driving module
for driving the cleaning assembly to rotate, the driving
module being rotatably arranged in the enclosure such
that the cleaning assembly has an initial position and an
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edgewise position, the edgewise position being a posi-
tion in which at least a part of the cleaning assembly
extends beyond a maximum width portion of the enclo-
sure in a forward direction; an elastic member arranged
between the enclosure and the driving module and caus-
ing the cleaning assembly to move toward the edgewise
position by means of the driving module; and a linkage
driving mechanism arranged at the enclosure and con-
nected to the driving module for driving the driving mod-
ule to rotate, where the linkage driving mechanism is
capable of maintaining the cleaning assembly in the initial
position when the linkage driving mechanism is self-
locked.

[0016] The present application further provides a
sweeping control method for a cleaning robot, the meth-
od including: obtaining obstacle information in a forward
direction of the cleaning robot, where the cleaning robot
includes a body and a cleaning assembly movably ar-
ranged on the body, the cleaning assembly having a
retracted position close to the body and an extended
position away from the body, and a part of the cleaning
assembly that is located outside a peripheral side of the
body when the cleaning assembly is in the extended
position is larger than the part of the cleaning assembly
that is located outside the peripheral side of the body
when the cleaning assembly is in the retracted position;
determining whether the obstacle information contains
obstacle data that meets a preset obstacle condition; and
controlling movement of the cleaning assembly to the
retracted position if the obstacle information contains the
obstacle data that meets a preset obstacle condition.

[0017] The present application has the following ben-
eficial effects.
[0018] The cleaning device includes a device body and

a cleaning assembly, the cleaning assembly being mo-
vably connected to the device body, and the cleaning
assembly having a first position and a second position,
where a part of the cleaning assembly is located outside a
peripheral side of the device body when the cleaning
assembly is in the first position; and the part of the
cleaning assembly that is located outside the peripheral
side of the device body when the cleaning assembly is
moved to the second position is larger than the part of the
cleaning assembly that is located outside the peripheral
side of the device body when the cleaning assembly is in
the first position.

[0019] As can be seen from the above, the cleaning
assembly has afirst position and a second position during
cleaning of a surface to be cleaned by the cleaning
assembly, where the cleaning assembly moves in a
direction away from the device body when switching from
the first position to the second position, the part of the
cleaning assembly thatis located outside the device body
when the cleaning assembly is in the second position is
increased compared to when in the first position, to
achieve cleaning of a region near the obstacle. In the
present application, when the cleaning assembly is in the
first position and in the second position, the cleaning
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assembly is at least partially located outside the periph-
eral side of the device body, and when in the second
position, cleaning is achieved at a blind spot such as the
obstacle, the cleaning is more comprehensive, and the
cleaning efficiency is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The following accompanying drawings are only
intended to illustratively describe and explain the present
application and not intended to limit the scope of the
present application. In the accompanying drawings:

FIG. 1 is a schematic view of the structure of a
cleaning assembly in a first position in Embodiments
1 to 7 of the present application;

FIG. 2 is a schematic view of the structure of the
cleaning assembly in a second position in Embodi-
ments 1 to 7 of the present application, with the
cleaning assembly extending to be flush with a
widest region of a device body;

FIG. 3 is a schematic view of the structure of the
cleaning assembly in the second position in Embodi-
ments 1 to 7 of the present application, with the
cleaning assembly extending outside the widest re-
gion of the device body;

FIG. 4 is a schematic view of the internal structure of
an implementation of the cleaning device in Embodi-
ments 1 to 7 of the present application;

FIG. 5is a schematic view of the internal structure of
the cleaning device of FIG. 4 with no cleaning as-
sembly mounted;

FIG. 6is a schematic view of a transmission structure
of the cleaning assembly provided in FIG. 4;

FIG. 7 is a schematic view of the internal structure of
another implementation of the cleaning device in
Embodiments 1 to 7 of the present application;
FIG. 8 is a schematic view of the internal structure of
the cleaning device of FIG. 7 with no cleaning as-
sembly mounted;

FIG. 9 is a schematic view of the internal structure of
the cleaning device of FIG. 7 with no cleaning as-
sembly mounted and a sealing structural member
mounted;

FIG. 10 is a schematic view of a transmission struc-
ture of the cleaning assembly and a mating structure
of the cleaning assembly provided in FIG. 7;

FIG. 11 is a schematic view of the overall structure of
the cleaning assembly provided in FIG. 7;

FIG. 12 is a schematic view of the internal transmis-
sion structure of the cleaning assembly provided in
FIG. 7;

FIG. 13 is a schematic view of the structure of the
sealing structural member of the cleaning assembly
in the first position in Embodiments 1 to 7 of the
present application;

FIG. 14 is a schematic view of the structure of the
sealing structural member of the cleaning assembly
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in the second position in Embodiments 1 to 7 of the
present application;

FIG. 15is a schematic view of the internal structure of
another implementation of the cleaning device in
Embodiments 1 to 7 of the present application, with
the cleaning assembly in the first position;

FIG. 16 is a schematic view of a drive motor and a
mating structure of the cleaning assembly provided
in FIG. 15;

FIG. 17 isaschematic view of the internal structure of
another implementation of the cleaning device in
Embodiments 1 to 7 of the present application, with
the cleaning assembly in the second position;

FIG. 18 is a schematic view of a transmission struc-
ture of another implementation of the cleaning de-
vice in Embodiments 1 to 7 of the present application;
FIG. 19is aschematic view of the internal structure of
the cleaning assembly provided in FIG. 18;

FIG. 20 is a schematic view of the structure of the
cleaning assembly in an initial position in Embodi-
ments 1 to 7 of the present application;

FIG. 21 is a schematic view of the structure of the
cleaning assembly in a retracted position in Embodi-
ments 1 to 7 of the present application;

FIG. 22 is a schematic view of the structure of the
cleaning assembly in the initial position in Embodi-
ments 1 to 7 of the present application, with the
cleaning assembly extending to be flush with the
widest region of the device body;

FIG. 23 is a schematic view of the structure of the
cleaning assembly in the initial position in Embodi-
ments 1 to 7 of the present application, with the
cleaning assembly extending outside the widest re-
gion of the device body;

FIG. 24 is a schematic view of the structure of a
cleaning assembly in Embodiment 9 of the present
application;

FIG. 25 is a schematic view of the cleaning assembly
of FIG. 24 in an outwardly extended position;

FIG. 26 is a schematic view of the cleaning assembly
of FIG. 24 in an inwardly retracted position;

FIG. 27 is a schematic cross-sectional view of the
cleaning assembly shown in FIG. 24;

FIG. 28 is a schematic exploded view of a partial
structure of the cleaning assembly shown in FIG. 24;
FIG. 29 is a schematic view of the structure of a
second driving assembly of the cleaning assembly
shown in FIG. 24;

FIG. 30 is a schematic view of another partial struc-
ture of the cleaning assembly shown in FIG. 24;
FIG. 31 is a schematic view of a further partial
structure of the cleaning assembly shown in FIG. 24;
FIG. 32 is a schematic view of the structure of the
cleaning assembly shown in FIG. 24 in another
direction;

FIG. 33 is a schematic view of the cleaning assembly
shown in FIG. 24 in a further direction;

FIG. 34 is a first schematic view of the structure of a
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cleaning device in Embodiment 10 of the present
application;

FIG. 35is a second schematic view of the structure of
the cleaning device in Embodiment 10 of the present
application;

FIG. 36 is a partial enlarged view of part Ain FIG. 35;
FIG. 37 is a third schematic view of the structure of
the cleaning device in Embodiment 10 of the present
application;

FIG. 38 is a partial enlarged view of part B in FIG. 37;
FIG. 39 is a first schematic view of a partial structure
in Embodiment 10 of the present application;

FIG. 40 is a second schematic view of a partial
structure of a cleaning assembly in Embodiment
10 of the present application;

FIG. 41 is a schematic view of the structure of an
implementation of a pulling mechanism according to
Embodiment 11 of the present application;

FIG. 42 is a schematic view of the structure of the
pulling mechanism of FIG. 41 from another perspec-
tive;

FIG. 43 is an exploded view of the pulling mechanism
of FIG. 41;

FIG. 44 is atop view of the pulling mechanism of FIG.
41;

FIG. 45 is a cross-sectional view of the pulling me-
chanism along line I-1 in FIG. 44;

FIG. 46 is a schematic view of a partial structure of an
implementation of a cleaning device according to
Embodiment 11 of the present application;

FIG. 47 is an exploded view of the cleaning device of
FIG. 46;

FIG. 48 is atop view of the cleaning device of FIG. 46
with the cleaning assembly in an edgewise position;
FIG. 49 is another top view of the cleaning device of
FIG. 46 with the cleaning assembly in an initial
position;

FIG. 50 is a cross-sectional view of the cleaning
device along line II-Il in FIG. 49;

FIG. 51 is ablock diagram of modules of the cleaning
device of FIG. 46;

FIG. 52 is an enlarged view of a region A of the
cleaning device of FIG. 50;

FIG. 53 is a schematic view of the structure of a
cleaning assembly of the cleaning device of FIG. 46;
FIG. 54 is an exploded view of the cleaning assembly
of FIG. 53;

FIG. 55 is a schematic view of the structure of an
implementation of the cleaning assembly according
to Embodiment 12 of the present application;

FIG. 56 is a schematic view of the structure of the
cleaning assembly of FIG. 55 from another perspec-
tive;

FIG. 57 is atop view of the cleaning assembly of FIG.
55;

FIG. 58 is a cross-sectional view of the cleaning
assembly along line I-l in FIG. 57;

FIG. 59 is an exploded view of the cleaning assembly
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of FIG. 55;

FIG. 60 is a top view of a partial structure of an
implementation of the cleaning device according to
Embodiment 12 of the present application, with the
cleaning assembly in an initial position;

FIG. 61 is a partial cross-sectional view of the clean-
ing device of FIG. 60;

FIG. 62 is another top view of the cleaning device of
FIG. 60 with the cleaning assembly in an edgewise
position;

FIG. 63 is a partial cross-sectional view of the clean-
ing device of FIG. 62;

FIG. 64 is a block diagram of modules of the cleaning
device of FIG. 60;

FIG. 65is a schematic view of a partial structure of an
implementation of a cleaning device according to
Embodiment 13 of the present application;

FIG. 66 is an exploded view of the cleaning device of
FIG. 65;

FIG. 67 is atop view of the cleaning device of FIG. 65
with the cleaning assembly in an edgewise position;
FIG. 68 is another top view of the cleaning device of
FIG. 65 with the cleaning assembly in an initial
position;

FIG. 69 is a block diagram of modules of the cleaning
device of FIG. 65;

FIG. 70 is an enlarged view of a region A of the
cleaning device of FIG. 68;

FIG. 71 is a schematic view of the structure of a
cleaning assembly of the cleaning device of FIG. 65;
FIG. 72is atop view of the cleaning assembly of FIG.
71;

FIG. 73 is a cross-sectional view of the cleaning
assembly along line I-l in FIG. 72;

FIG. 74 is an exploded view of the cleaning assembly
of FIG. 71;

FIG. 75is a schematic view of a mounting structure of
a cleaning device having a corrugated plate accord-
ing to Embodiment 17 of the present application;
FIG. 76 is a schematic view of a mounting structure of
a side wall of a device body having a movable portion
according to Embodiment 18 of the present applica-
tion;

FIG. 77 is a schematic view of a mounting structure of
afirst sealmember according to Embodiment 2 of the
present application;

FIG. 78is a schematic view of a mounting structure of
a sliding seal plate according to Embodiment 17 of
the present application;

FIG. 79 is a schematic perspective view of the struc-
ture of the sliding seal plate according to Embodi-
ment 17 of the present application;

FIG. 80is a schematic view of a mounting structure of
a rubber-coated layer according to Embodiment 17
of the present application;

FIG. 81 is a schematic view of the structure of an
overlap region created by a hollowed-out area ac-
cording to Embodiment 14 of the present application;
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FIG. 82 is a schematic diagram of the overlap region
created by the hollowed-out area according to Em-
bodiment 14 of the present application;

FIG. 83 is a schematic diagram of a permanent
overlap region created by the hollowed-out area
according to Embodiment 14 of the present applica-
tion;

FIG. 84 is a schematic diagram of an inwardly re-
tracted overlap region created by a hollowed-out
area on a cleaning disk in an inwardly retracted
position according to Embodiment 14 of the present
application;

FIG. 85 is a schematic diagram of an outwardly
swung overlap region created by the hollowed-out
area on the cleaning disk in an outwardly swung
position according to Embodiment 14 of the present
application;

FIG. 86 is a schematic diagram of a common overlap
region created by the hollowed-out area on the
cleaning disk in the inwardly retracted position and
the outwardly swung position according to Embodi-
ment 14 of the present application;

FIG. 87 is a schematic bottom view of the structure of
a cleaning disk of a cleaning assembly according to
Embodiment 16 of the present application;

FIG. 88 is a schematic bottom view of the structures
of the cleaning disk and a mounting portion accord-
ing to Embodiment 16 of the present application;
FIG. 89 is a schematic bottom view of the structure of
a movement space on a device body according to
Embodiment 17 of the present application;

FIG. 90 is a schematic bottom view of the structure of
a shield plate on the device body according to Em-
bodiment 17 of the present application;

FIG. 91 is a schematic bottom view of the structure of
the sliding seal plate in a state where the cleaning
assembly is in an inwardly retracted position accord-
ing to Embodiment 17 of the present application;
FIG. 92 is a schematic bottom view of the structure of
the sliding seal plate in a state where the cleaning
assembly is between the inwardly retracted position
and an outwardly swung position according to Em-
bodiment 17 of the present application;

FIG. 93 is a schematic bottom view of the structure of
the sliding seal plate in a state where the cleaning
assembly is in the outwardly swung position accord-
ing to Embodiment 17 of the present application;
FIG. 94 is a schematic view of the structure of the
sliding seal plate according to Embodiment 17 of the
present application.

FIG. 95 is a schematic view of the positions and
structure of two cleaning disks in the state where
the cleaning assembly is in the inwardly retracted
position according to Embodiment 17 of the present
application;

FIG. 96 is a schematic view of the positions and
structure of two cleaning cloths in the state where
the cleaning assembly is in the inwardly retracted
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position according to Embodiment 17 of the present
application;

FIG. 97 is a schematic view of a mounting structure of
a water outlet according to Embodiment 14 of the
present application;

FIG. 98is a schematic view of a mounting structure of
a limiting block according to Embodiment 17 of the
present application;

FIG. 99 is a schematic view of the structure of a
cleaning device illustrated according to an exemp-
lary embodiment;

FIG. 100 is a side cross-sectional view of a first
driving structure illustrated according to an exemp-
lary embodiment;

FIG. 101 is a schematic view of the structure of a
notch in a side wall of a device body illustrated
according to an exemplary embodiment;

FIG. 102 is a schematic top view of the internal
structure of a cleaning device illustrated according
to an exemplary embodiment;

FIG. 103 is a schematic top view of a second driving
structure illustrated according to an exemplary em-
bodiment;

FIG. 104 is a schematic view of a mounting structure
of adust box and afilter assembily illustrated accord-
ing to an exemplary embodiment;

FIG. 105 is a schematic perspective view of the
structure of a dust box illustrated according to an
exemplary embodiment;

FIG. 106 is a schematic diagram of a friction force
generated by a cleaning member illustrated accord-
ing to an exemplary embodiment (as viewed from the
above of the cleaning assembly);

FIG. 107 is another schematic diagram of a friction
force generated by a cleaning member illustrated
according to an exemplary embodiment (as viewed
from the above of the cleaning assembly);

FIG. 108 is a schematic view of a maximum width
portion of a device body illustrated according to an
exemplary embodiment;

FIG. 109 is a schematic view of a mounting structure
of an overflow hole illustrated according to an ex-
emplary embodiment;

FIG. 110 is a schematic cross-sectional view of a
partial structure of a cleaning disk illustrated accord-
ing to an exemplary embodiment;

FIG. 111 is a schematic view of the structure of a
cleaning assembly in another direction illustrated
according to an exemplary embodiment;

FIG. 112 is a schematic cross-sectional view of FIG.
111 illustrated according to an exemplary embodi-
ment;

FIG. 113 is a schematic view of the structure of a
second part in an inwardly retracted position illu-
strated according to an exemplary embodiment;
FIG. 114 is a schematic view of the structure of the
second part in an outwardly swung position illu-
strated according to an exemplary embodiment; and
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FIG. 115 is a schematic view of the structure of a
device body having a protruding portion illustrated
according to an exemplary embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] A cleaning device may be a sweeping robot, a
mopping robot, a sweeping and mopping robot, a window
wiping robot, etc. The cleaning device may include a
device body 10, a travel system 300M, a cleaning mod-
ule, a control system, a sensing system, etc.

[0022] A mounting cavity is provided in the device body
10 and allows for the mounting of some structures. The
outer shape of the device body 10 is not limited, and may
be, but is not limited to, circular, D-shaped, triangular, or
other shapes.

[0023] The travel system 300M is arranged on the
device body 10 for driving the device body 10 to imple-
ment a self-moving travel function on a surface to be
cleaned. The travel system 300M generally includes a
driverand atravel component. The driverdrives the travel
component to move. Generally, there may be two travel
components, which are symmetrically arranged on the
device body 10. The travel components may be, but are
not limited to, driving wheels, track wheels, or steering
adjustable steering wheels. For example, the steering
wheels are Mecanum wheels. In addition, the travel
system 300M is swingably arranged on the device body
10 to provide the cleaning device with an obstacle cross-
ing function during travel. The surface to be cleaned may
be, but is not limited to, a surface or scenario of an object
such as a floor, a tabletop, glass, or a wall. For ease of
description, the surface to be cleaned is described below
in an example of a floor. A width direction of the device
body is perpendicular to a travel direction of the device
body 10. In an embodiment as shown in FIG. 108, the
maximum width of the device body 10 is defined as Wmax
in the travel direction of the device body.

[0024] The cleaning module includes either a dry
cleaning module 100M or a wet cleaning module
200M, or both a dry cleaning module 100M and a wet
cleaning module 200M. The dry cleaning module 100M
includes a main brush 101M, a dust box 102M and a fan
103M, and a main brush cavity is provided at the bottom
of the device body 10. The main brush 101M is rotatably
arranged in the main brush cavity, a dust suction port on
the main brush cavity is in communication with a dustinlet
1021M of the dust box 102M, and an air discharge port
1022M of the dust box 102M is in communication with the
fan 103M. During rotation, the main brush 101M moves
the garbage around and in front of it to the dust suction
port where the garbage is sucked into the dust box 102M
under a negative pressure generated by the fan 103M, to
achieve the function of cleaning the surface to be
cleaned.

[0025] The wet cleaning module 200M includes a first
driving structure 40M, and a cleaning assembly 20. The
cleaning assembly 20 includes a cleaning disk 90H and a
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cleaning member 91H arranged on the bottom of the
cleaning disk 90H, and the first driving structure 40M
drives the cleaning disk 90H to move, so as to drive the
cleaning member 91H to oscillate reciprocally or rotate.
The cleaning member 91H is rubbed against the floor
during movement to clean the floor. Since the cleaning
member 91H has an improved cleaning effect on the floor
when in a wet state, a water replenishment mechanism is
generally provided in the device body 10 of the cleaning
device. The water replenishment mechanism includes a
water tank, a solution in the water tank is delivered to the
cleaning member 91H by means of a pump to wet the
cleaning member 91H. Generally, there are two wet
cleaning modules 200M. The two wet cleaning modules
200M are symmetrically arranged on the device body 10.
Of course, one or more than two, such as three, four, five
or more, wet cleaning modules 200M may be provided.
The specific number of wet cleaning modules 200M is
selected as needed, and is not specifically limited here.
[0026] The cleaning module further includes a side
brush 400M located on one or either side of a front portion
of the device body 10. The side brush 400M is located in
front of the dry cleaning module 100M in a forward
direction of the cleaning device, and at least a part of
the side brush 400M extends beyond an edge of the
device body 10. The side brush 400M is driven to rotate
by a driving mechanism, and during rotation, the side
brush 400M moves the garbage located in front of and on
outer periphery of it toward an inner side of the device
body 10, so that the main brush 101M of the dry cleaning
module 100M at the rear sweeps the garbage and the
garbage is sucked into the dust box 102M by the fan
103M.

[0027] Forthe arrangement of the dry cleaning module
100M and the wet cleaning module 200M on the device
body 10, when the cleaning device is performing a clean-
ing task, sweeping may be performed before mopping,
and the wet cleaning module 200M is then located behind
the dry cleaning module 100M in the forward direction of
the cleaning device; or when the cleaning device per-
forms a cleaning task, mopping may be performed before
sweeping, and the wet cleaning module 200M is then
located in front of the dry cleaning module 100M in the
forward direction of the cleaning device.

[0028] Forthe arrangement ofthe wet cleaningmodule
200M and the travel system 300M on the device body 10,
the wet cleaning module 200M is preferentially arranged
behind the travel system 300M, to prevent, after the wet
cleaning module 200M cleans the floor first, the travel
components from traveling on the cleaned floor and
contaminating the cleaned floor. If the floor cleaned by
the wet cleaning module 200M can be dried in a timely
manner, it is possible that the wet cleaning module 200M
is arranged in front of the travel components, or that the
wet cleaning module 200M is arranged between the two
travel components.

[0029] The sensing system includes sensing appara-
tuses such as an LDS located above the body, a buffer
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and a vision sensor located at the front portion of the
device body 10, an edgewise sensor located ata side wall
of the front portion of the device body 10, and an ultra-
sonic sensor located at the bottom of the device body 10.
The LDS, the buffer and the edgewise sensor can all
perform distance measurement to obtain a distance be-
tween an edge of the device body 10 and an obstacle, and
the control system controls the cleaning device to per-
form a corresponding action on the basis of this distance.
For example, the cleaning device is controlled to avoid
the obstacle, move along an edge, etc. The ultrasonic
sensor is configured to identify a carpet signal, and the
control system controls the cleaning member 91H of the
wet cleaning module 200M of the cleaning device to
perform a raising action, or controls the cleaning device
toreturn to a base station to remove the cleaning member
91H of the wet cleaning module 200M. The vision sensor
is configured to identify an image of the environment in
which the cleaning device is located in order to obtain
information of the obstacle, and the control system con-
trols the cleaning device to perform an action such as
obstacle avoidance, obstacle crossing and edgewise
cleaning on the basis of this information.

[0030] The two wet cleaning modules 200M of the
cleaning device in the prior art, as in an embodiment
shown in FIG. 102, are fixedly arranged relative to the
device body 10 in the width direction WO of the device
body 10 (perpendicular to the travel direction of the
cleaning device), and the cleaning disk 90H and the
cleaning member 91H in each wet cleaning module
200M can rotate or oscillate relative to the device body
10, so that when the cleaning device performs edgewise
cleaning on the obstacle, the wet cleaning module 200M
close to the obstacle side has difficulty in getting close to
the edge of the obstacle to perform the edgewise clean-
ing on the obstacle, resulting in a large uncleaned region
at the edge of the obstacle and unsatisfactory cleaning
effect.

[0031] Inordertoimprove the edgewise cleaning effect
of the cleaning device on the obstacle, at least one wet
cleaning module 200M of the two wet cleaning modules
200M in this embodiment can swing relative to the device
body 10, and the cleaning assembly 20 of the wet clean-
ing module 200M can swing outwardly in a direction away
from the device body 10 and retractinwardly in a direction
closer to the device body 10. The cleaning assembly 20
has a second position (i.e., an outwardly swung position)
when swung outwardly, and the cleaning assembly 20 is
correspondingly in an outwardly swung state. The clean-
ing assembly 20 has a first position when swung inwardly
(i.e., an inwardly retracted position), and the cleaning
assembly 20 is correspondingly in an inwardly retracted
state. The outwardly swung position and the inwardly
retracted position may each be a fixed position orarange
of positions. A part of the cleaning assembly 20 is located
outside a peripheral side of the device body 10 when the
cleaning assembly 20 is in the first position. The part of
the cleaning assembly 20 that is located outside the
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peripheral side of the device body 10 when the cleaning
assembly 20 is moved to the second position is larger
than the part of the cleaning assembly 20 that is located
outside the peripheral side of the device body 10 when
the cleaning assembly 20 is in the first position.

[0032] When the cleaning device performs a cleaning
task, a sensor of the sensing system measures in real
time a first distance between the device body 10 and the
edge of the obstacle. If the first distance is less than or
equal to a preset threshold, it is necessary to perform the
edgewise cleaning on the obstacle, the cleaning assem-
bly 20 of the wet cleaning module 200M needs to swing
outwardly, and the cleaning assembly 20 swings out-
wardly from the inwardly retracted position to the out-
wardly swung position to perform the edgewise cleaning
on the edge of the obstacle. Since the cleaning assembly
20 can extend beyond the device body 10 by a greater
distance in the outwardly swung position than in the
inwardly retracted position, the cleaning assembly 20
can be closer to or adjacent to the edge of the obstacle
in the outwardly swung position to perform the edgewise
cleaning on the edge of the obstacle, to reduce or avoid
the uncleaned region during the edgewise cleaning on
the obstacle. During the edgewise cleaning of the clean-
ing device, itis necessary to swing the cleaning assembly
20 of the wet cleaning module 200M inwardly from the
outwardly swung position to the inwardly retracted posi-
tion when the first distance measured by the sensor is
greater than a preset threshold.

[0033] Ifthe cleaning assembly 20 is continuously held
in the outwardly swung position, the cleaning assembly
20 is susceptible to interference or disturbance by the
obstacle in the environment, resulting in a risk of the
cleaning assembly 20 falling off the device body 10.
Therefore, the cleaning assembly 20 of the wet cleaning
module 200M is generally swung toward the outside of
the device body 10 and in the outwardly swung state
when needing the edgewise cleaning. When the cleaning
device is not used for edgewise cleaning or is in other
scenarios, the cleaning assembly 20 tends to remain in
the inwardly retracted state. The other scenarios may
include, but are not limited to, the cleaning device need-
ing to be returned to the base station where the cleaning
device is charged, dust within the dust box 102M is
collected in a dust bin of the base station, the cleaning
member 91H is washed, the cleaning member 91H is
removed and/or mounted, water is filled into the water
tank of the water replenishment mechanism within the
cleaning device, etc.; or the cleaning member 91H of the
cleaning device needing to be raised, the cleaning device
needing to cross and avoid the obstacle.

[0034] If there are few obstacles in the environment in
which the cleaning assembly 20 is located, when the
cleaning assembly 20 is held in the outwardly swung
state, the obstacles have little or no interference with
the cleaning assembly 20, and the cleaning assembly 20
can remain normally fixed to the device body 10. The
cleaning assembly 20 may also be held in the outwardly



15 EP 4 541 250 A2 16

swung state in other scenarios as described above.
[0035] The device body 10 is further provided with a
second driving structure 50M. The second driving struc-
ture 50M may directly drive the cleaning assembly 20 to
swing or may indirectly drive the cleaning assembly 20 to
swing by driving the entire wet cleaning module 200M.
For ease of description, the second driving structure 50M
driving the cleaning assembly 20 to swing is temporarily
used as an example toillustrate a driving force generated
by the second driving structure 50M for swinging the
cleaning assembly 20. Of course, this driving force is
also suitable for driving the entire wet cleaning module
200M to swing. The second driving structure 50M may
drive the cleaning assembly 20 to move in a straight line
or in an arc, so as to switch the cleaning assembly 20
between the outwardly swung position and the inwardly
retracted position.

[0036] The drivingforce of the second driving structure
50M for driving the cleaning assembly 20 to swing may be
implemented in a variety of ways, and only some of the
implementations will be particularly described below.
[0037] In a first implementation, the outward swinging
and inward retraction of the cleaning assembly 20 are
both driven by a motor, and since the angle of rotation of
the motor is controllable, the outwardly swung position
and the inwardly retracted position of the cleaning as-
sembly 20 can be controlled by controlling the angle of
rotation of the motor, so that the outwardly swung position
and the inwardly retracted position of the cleaning as-
sembly 20 can be adjusted. In this way, when the cleaning
assembly 20 is swung outwardly and moves edgewise,
an edgewise distance is dynamically adjusted on the
basis of the first distance between the device body 10
and the edge of the obstacle that is measured by the
sensor in real time.

[0038] Inasecondimplementation, the outward swing-
ing of the cleaning assembly 20 is driven by the coopera-
tion of a motor and an elastic member, and the inward
retraction of the cleaning assembly 20 is driven by the
motor. If the cleaning device needs to perform an edge-
wise cleaning, the motor rotates in afirst direction to drive
the cleaning assembly 20 to swing by an angle 6, and
then to stop, and the elastic member then releases the
stored energy to drive the cleaning assembly 20 to con-
tinue to swing toward the outside of the device body 10 by
an angle 6,. Due to the cushioning effect of the elastic
member, when the cleaning assembly 20 is subjected toa
reverse abutting force of the edgewise obstacle, the
cleaning assembly 20 can automatically swing toward
the inside of the device body 10, to dynamically adjust the
angle 0, of the outward swinging of the cleaning assem-
bly 20, so that the edgewise distance can be dynamically
adjusted while protecting the cleaning assembly 20.
When the cleaning assembly 20 needs to retract in-
wardly, the motor rotates in a second direction, to drive
the cleaning assembly 20 to swing toward the inside of
the device body 10 by an angle 65, where 6; may be equal
to the sum of the angle 6, and the angle 6,, or may be not
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equal to the sum of the angle 6, and the angle 6,. The
inwardly retracted position of the cleaning assembly 20 is
adjusted by controlling the angle of rotation of the motorin
the second direction. Furthermore, it should be noted that
the magnitude of the angle 6, depends on the energy
released by the elastic member. If the energy released by
the elastic member is small, the outward swinging driving
force of the cleaning assembly 20 mainly relies on the
motor, and the elastic member mainly functions to cush-
ion the cleaning assembly 20. On the contrary, if the
energy released by the elastic member is large, the
elastic member not only functions to cushion the cleaning
assembly 20, but also functions to drive the outward
swinging of the cleaning assembly 20.

[0039] When the motor first drives the cleaning assem-
bly 20 to swing outwardly, the driving force of the motor
simultaneously applies a driving force on the elastic
member to cause the elastic member to store energy,
so that the elastic member releases the stored energy to
drive the cleaning assembly 20 to continue to swing
outwardly after the driving force of the motor is canceled.
[0040] For example, the second driving structure 50M
includes a second motor 204M and a second transmis-
sion mechanism 202M, and the elastic member is ar-
ranged between the second transmission mechanism
202M and the cleaning assembly 20. When the second
motor 204M drives the cleaning assembly 20 to swing
outwardly, the second motor 204M rotates in the first
direction, to drive the second transmission mechanism
202M to rotate in the first direction, and the second
transmission mechanism 202M applies a force on the
elastic member, forcing the elastic member to store en-
ergy. In this case, the elastic member may store energy
before driving the cleaning assembly 20 to swing out-
wardly, or the elastic member may drive the cleaning
assembly 20 to swing outwardly while storing energy,
and when the motor is stalled, the elastic member re-
leases the stored energy to drive the cleaning assembly
20 to continue to swing outwardly. The elastic member
may be a deformable elastic member such as a tension
spring, a compression spring, or a torsion spring.
[0041] When the cleaning assembly 20 needs to re-
tract inwardly, the motor rotates in the second direction,
through the hard abutment relationship between the
second transmission mechanism 202M and the cleaning
assembly 20. For example, in a rotational direction of the
transmission mechanism, the second transmission me-
chanism 202M is provided with a first abutting portion and
the cleaning assembly 20 is provided with a second
abutting portion. The first abutting portion abuts against
the second abutting portion, so that the second motor
204M drives the second transmission mechanism 202M
to rotate, so as to rotate the cleaning assembly 20 toward
the inwardly retracted position to achieve the inwardly
swung state.

[0042] In a third implementation, the outward swinging
of the cleaning assembly 20 is driven by a motor, and the
inward retraction of the cleaning assembly 20 is driven by
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an elastic member. If the cleaning device needs to per-
form an edgewise cleaning, the rotation of the motor
drives the cleaning assembly 20 to swing outwardly, to
bring the cleaning assembly 20 into the outwardly swung
state. In this case, if the motor is stalled, the cleaning
assembly 20 may be limited in the outwardly swung
position by providing a limiting structure or a locking
structure. When the cleaning assembly 20 needs to
retract inwardly, the force of the limiting structure or the
locking structure on the cleaning assembly 20 is can-
celed, and the cleaning assembly 20 automatically
swings inwardly to the inwardly retracted position under
the restoring force of the elastic member.

[0043] In a fourth implementation, the outward swing-
ing of the cleaning assembly 20 is driven by a motor, and
the inward retraction of the cleaning assembly 20 is
driven by the cooperation of the motor and an elastic
member. If the cleaning device needs to perform an
edgewise cleaning, the rotation of the motor drives the
cleaning assembly 20 to swing outwardly, to bring the
cleaning assembly 20 into the outwardly swung state.
When the cleaning assembly 20 needs to retract in-
wardly, similar to the second implementation, the motor
firstdrives the cleaning assembly 20 to retractinwardly by
a certain angle, and the elastic member stores energy
during this process. When the motor is stalled, the elastic
member releases the stored energy to drive the cleaning
assembly 20 to continue to swing inwardly to the inwardly
retracted position.

[0044] Furthermore, it is possible that the outward
swinging of the cleaning assembly 20 is driven by the
elastic member, and the inward retraction of the cleaning
assembly 20 is driven by the motor. That is, when the
motor is not operating, the cleaning assembly 20 tends to
remain in the outwardly swung position under the action
of the elastic member.

[0045] The elastic member is preferably a tension
spring or a compression spring if the second driving
structure 50M drives the cleaning assembly 20 or the
wet cleaning module 200M to swing in a straight line. The
elastic member is preferably a torsion spring if the second
driving structure 50M drives the cleaning assembly 20 or
the wet cleaning module 200M to swing in an arc.
[0046] Furthermore, for the second driving structure
50M, if the transmission mechanism takes the form of
gear transmission, during the outward swinging and/or
inward retraction of the cleaning assembly 20, theoreti-
cally, the cleaning assembly 20 can be driven to the
outwardly swung position or the inwardly retracted posi-
tion upon the motor rotating for a theoretical preset time
period T1. However, in order to counteract the transmis-
sion tolerance of gears, the actual time period T2 during
which the motor rotates is greater than the theoretical
preset time period T1. That is, the motor needs to rotate
for the theoretical preset time period plus a preset time
period T3, where T3 = (T2 - T1), to eliminate the trans-
mission tolerance of the gears. This can ensure that the
cleaning assembly 20 can be swung outwardly or re-
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tracted inwardly in place. That is, the control system
controls the motor to rotate for a time period T2, where
the preset time period T3 may be any second. For ex-
ample, the preset time period T3 may be selected from 0
to 10 seconds. Forexample, the presettime period T3 is 1
second, 2 seconds, 3 seconds, 4 seconds, 5 seconds, 6
seconds, 9 seconds, 10 seconds, etc.

[0047] During the swinging of the cleaning assembly
20, the control system needs to control whether the motor
of the second driving structure 50M is stalled depending
on the swing position of the cleaning assembly 20. To
facilitate obtaining the outwardly swung position, or the
inwardly retracted position, or an arbitrary position be-
tween the outwardly swung position and the inwardly
retracted position where the cleaning assembly 20 is
located, the cleaning device further includes an in-place
detection structure. The in-place detection structure may
be a micro-switch, a Hall sensor, an optocoupler switch,
etc. The in-place detection structure can obtain the posi-
tion of the cleaning assembly 20 by detecting the position
of the motor of the second driving structure 50M. Alter-
natively, the position of the cleaning assembly 20 can be
detected directly. Alternatively, when the second driving
structure 50M includes a motor and a transmission me-
chanism, the in-place detection structure may obtain the
position of the cleaning assembly 20 by detecting the
position of the transmission mechanism.

[0048] For example, the second driving structure 50M
includes a motor and a transmission mechanism, one ofa
detection member and a sensing member of the in-place
detection structure is provided on the transmission me-
chanism and the other thereof is fixedly arranged relative
to the device body 10, and the detection member and the
sensing member are located in a rotational path of the
transmission mechanism. If, during rotation of the trans-
mission mechanism, the detection member detects a
signal from the sensing member that indicates that the
cleaning assembly 20 is in the inwardly retracted position
or in the outwardly swung position or in the arbitrary
position, the control system controls the motor to be
stalled on the basis of this signal.

[0049] For another example, in the second implemen-
tation of the second driving structure 50M described
above, the second driving structure 50M includes the
second motor 204M and the second transmission me-
chanism 202M, and the in-place detection structure de-
tects the position of the second transmission mechanism
202M due to the cushioning effect of the elastic member
on the outward swinging of the cleaning assembly 20.
When the second transmission mechanism 202M is in
place, the control system controls the second motor
204M to stall. The cleaning assembly 20 is acted upon
by the elastic member, and the outwardly swung position
of the cleaning assembly 20 is changed by an abutting
force of the edge of the obstacle. If the edge of the
obstacle is a straight edge, the outwardly swung position
ofthe cleaning assembly 20 is a fixed position. If the edge
of the obstacle is a non-linear edge, the outwardly swung
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position of the cleaning assembly 20 is a dynamically
varying value, so the specific position of the cleaning
assembly 20 is not directly detected. If, during the out-
ward swinging or inward retraction, the cleaning assem-
bly 20 is not cushioned by the elastic member, the in-
place detection structure may detect the position of the
motor or the position of the transmission mechanism of
the second driving structure 50M, so that the position of
the cleaning assembly 20 can be obtained.

[0050] The cleaning device is further provided with a
limiting structure arranged on the second driving struc-
ture 50M or the first driving structure, or on a swing path of
the cleaning assembly 20. When the wet cleaning mod-
ule 200M swings to the outwardly swung position or the
inwardly retracted position, the limiting structure prevents
the wet cleaning module 200M from further swinging
outwardly or retracting inwardly.

[0051] The cleaning device is further provided with a
locking structure for locking the cleaning assembly 20 in
the inwardly retracted position or the outwardly swung
position such that the cleaning assembly 20 can always
remain in the outwardly swung position or the inwardly
retracted position, or an arbitrary position during swing-
ing. When it is necessary to switch the position of the
cleaning assembly 20, the locking structure cancels the
locking effect on the cleaning assembly 20, and the
cleaning assembly 20 swings under the drive of the
second driving structure 50M. The locking structure
may be arranged on the second driving structure 50M,
or on the first driving structure of the wet cleaning module
200M, or on the cleaning assembly 20.

[0052] Furthermore, it is also possible that no locking
structure is provided, and the motor of the second driving
structure 50M takes the form of a brushed motor, which
has a braking function. When the in-place detection
structure detects that the cleaning assembly 20 is in
the inwardly retracted position, the control system sends
a braking signal to the brushed motor, and the brushed
motor locks itself, to lock the cleaning assembly 20 in the
inwardly retracted position. Alternatively, the cleaning
assembly 20 is locked in the outwardly swung position
by the self-locking function of the brushed motor.
[0053] In other scenarios as described above, the
cleaning assembly 20 needs to be in the inwardly re-
tracted position, when the locking structure or the
brushed motor is employed, before performing the ac-
tions in other scenarios as described above, the cleaning
assembly 20 is locked in the inwardly retracted position
using the locking structure or the brushed motor, and
when the cleaning assembly 20 needs to swing out-
wardly, the locking effect on the cleaning assembly 20
is canceled.

[0054] In some scenarios, such as when cleaning a
carpet, the cleaning device prevents the wet cleaning
member 91H from wetting the carpet. Alternatively, the
cleaning member 91H in a dirty state is prevented from
contaminating the floor. Alternatively, if the cleaning de-
vice needs to cross the obstacle and the cleaning as-
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sembly 20 needs to be raised, the cleaning device is
further provided with a lifting structure configured to drive
the cleaning assembly 20 to be raised and lowered.
[0055] The first driving structure 40M for driving the
rotation of the cleaning assembly 20 is also used for
driving the lifting structure to rotate synchronously. Of
course, it is also possible that the lifting structure drives
the entire wet cleaning module 200M to be raised and
lowered, and the second driving structure 50M drives the
lifting structure to swing, so as to drive the wet cleaning
module 200M to swing.

[0056] The lifting structure may be implemented in a
variety of ways. For example, the lifting structure may be
a gear and rack pair, a threaded lifting mechanism, an air
cylinder, a lead screw, a worm gear and worm pair, etc.
The lifting structure may be divided into at least two
cases. In a first case, the lifting structure is raised and
lowered by driving the cleaning assembly 20 to rotate,
and correspondingly, during the outward swinging and
inward retraction of the cleaning assembly 20, the clean-
ing assembly 20 remains non-rotating. In a second case,
during the process of the lifting structure driving the
cleaning assembly 20 to be raised and lowered, the
cleaning assembly 20 does not rotate, and accordingly,
during the outward swinging and inward retraction of the
cleaning assembly 20, the cleaning assembly 20 may or
may not rotate.

[0057] In the first case of the lifting structure, the lifting
structure and the first driving structure 40M may share
one motor. In a preferred manner, the first driving struc-
ture 40M includes a rotary motor 2011M. As shown in
FIG. 100, the lifting structure includes a first fixing body
2012M and a second fixing body 2013M. The first fixing
body 2012M threadedly mates with the second fixing
body 2013M, and one of the first fixing body 2012M
and the second fixing body 2013M is provided with a
threaded groove, and the other thereof has arib or thread
that mates with the threaded groove. The bottom of the
second fixing body 2013M is provided with a mounting
portion 2001H, and the top of the cleaning disk 90H is
connected to the mounting portion 2001H. For example,
they are connected by plug-in fixation or magnetic fixa-
tion. The mounting portion 2001H is provided with a first
magnet 2014M, and the cleaning disk 90H is provided
with a second magnet 2015M, such that the cleaning disk
90H is fixed to the mounting portion 2001H by the mag-
netic attraction of the first magnet 2014M and the second
magnet 2015M.

[0058] The cleaning assembly 20 in FIG. 100 is in a
mopping position, and when it is necessary to raise the
cleaning assembly 20, the rotary motor 2011M rotates in
a first direction, the second fixing body 2013M rotates
upwardly relative to the first fixing body 2012M, and the
cleaning assembly 20 is raised to a raised position. If the
rotary motor 2011M continues to rotate in the first direc-
tion, the second fixing body 2013M continues to rotate
upwardly relative to the first fixing body 2012M, and the
cleaning assembly 20 is raised to a separated position. In
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this case, the cleaning assembly 20 is separated from the
mounting portion 2001H, during which the cleaning disk
90H rotates.

[0059] On the contrary, if the cleaning member 91H
needs to be lowered, the rotary motor 2011M rotates in a
second direction, which is opposite to the first direction,
the second fixing body 2013M rotates downwardly rela-
tive to the first fixing body 2012M, and the cleaning
assembly 20 is lowered from the separated position to
the raised position and then to the mopping position,
during which the cleaning disk 90H rotates. In the mop-
ping position, the second fixing body 2013M no longer
rotates relative to the first fixing body 2012M, and if the
rotary motor 2011M continues to rotate in the second
direction, there is no relative rotation between the first
fixing body 2012M and the second fixing body 2013M, so
thatthe cleaning assembly 20 can be driven to rotate as a
whole to mop the floor. The rotational direction of the
cleaning assembly 20 during raising is different from the
rotational direction during lowering.

[0060] The provision of the separated position is to
facilitate the return of the cleaning device to the base
station for automatic removal and mounting of the clean-
ing member 91H. Alternatively, the cleaning assembly is
automatically removed from the device body. If the auto-
matic removal and mounting function of the cleaning
member 91H is not required, the cleaning assembly 20
can be provided with the mopping position and the raised
position without the separated position.

[0061] Since the rotational direction of the cleaning
disk 90H affects the position and removal of the cleaning
disk 90H, a common motor drives the structure of rotation
and lifting of the cleaning assembly 20, and the cleaning
assembly 20 does not rotate during the outward swinging
or inward retraction of the cleaning assembly 20 of the
cleaning device. For example, when the cleaning assem-
bly 20 needs to be raised in the outwardly swung state of
the cleaning device, the control system controls the
cleaning assembly 20 to retract to the inwardly retracted
position before the lifting structure performs a raising
movement. The cleaning assembly 20 does not rotate
during the inward retraction. When the cleaning assem-
bly 20 is in the raised state and the cleaning assembly 20
needs to swing outwardly, the cleaning assembly 20 is
controlled to be lowered to the mopping position before
the cleaning assembly 20 is controlled to swing out-
wardly. The cleaning disk 90H does not rotate during
the outward swinging. Of course, the cleaning assembly
20 may swing outwardly or retract inwardly in the raised
position, with the cleaning assembly 20 not rotating dur-
ing swinging. After outwardly swung or inwardly retracted
in place, the rotary motor 2011M drives the cleaning
assembly 20 to be lowered to the mopping position.
[0062] In the first case of the lifting structure, it is also
possible that the lifting structure and the first driving
structure 40M each take the form of a motor. Since the
cleaning assembly 20 rotates during the process of the
lifting structure driving the cleaning assembly 20 to be
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raised and lowered likewise, similarly, the cleaning as-
sembly 20 remains unrotated during the outward swing-
ing and inward retraction of the cleaning assembly 20.
[0063] Inthe second case of the lifting structure, since
the cleaning assembly 20 does not rotate during the
process of the lifting structure driving the cleaning as-
sembly 20 to be raised and lowered likewise, similarly, the
cleaning assembly 20 may or may not rotate, or may
rotate at a reduced speed during the outward swinging or
inward retraction of the cleaning assembly 20.

[0064] The cleaning assembly 20 is arranged on the
bottom of the device body 10 of the cleaning device. To
enable the cleaning assembly 20 to swing outwardly and
retractinwardly on the device body 10, a clearance space
needs to be provided on the device body 10 to allow the
cleaning assembly 20 to swing outwardly and retract
inwardly. As the swing position of the cleaning assembly
20 onthe device body 10 s different, a different clearance
space is correspondingly provided on the device body 10.
Two preferred implementations will be described in detail
below.

[0065] Specifically, in a first implementation, as shown
in FIG. 90, the bottom of the device body 10 is provided
with a movement channel 300H, and the cleaning as-
sembly 20 is located at the bottom of the device body 10.
The wet cleaning module further includes a mounting
portion 2001H connected to the first driving structure
40M. The mounting portion 2001H swings in the move-
ment channel 300H. The cleaning assembly 20 is
mounted on the mounting portion 2001H and is located
below the movement channel 300H, and the first driving
structure 40M is located in the mounting cavity of the
device body 10. As shown in FIG. 8, the movement
channel 300H may be an elongated hole, and the mount-
ing portion 2001H swings in a straight line in the elon-
gated hole 110. Alternatively, as shown in FIG. 92, the
movement channel 300H is an arc-shaped hole 110R,
and the mounting portion 2001H swings in an arc in the
arc-shaped hole 110R. The length or the number of
radians of the movement channel 300H determines the
maximum stroke of the cleaning assembly 20 for outward
swinging and inward retraction.

[0066] In a second implementation, as shown in FIG.
76, the cleaning assembly 20 is located at the bottom of
the device body 10, and the entire wet cleaning module
200M swings from the side wall of the device body 10.
The side wall of the device body 10 is provided with a
notch 104M. The notch 104M is in communication with
the bottom of the device body 10, and the cleaning
assembly 20 is exposed outside the bottom of the device
body 10. When the wet cleaning module 200M needs to
swing outwardly, the entire wet cleaning module 200M
swings outwardly from the notch 104M. When the wet
cleaning module 200M needs to swing inwardly, the
entire wet cleaning module 200M swings inwardly
through the notch 104M.

[0067] As shown in FIG. 101, in the inwardly retracted
position of the wet cleaning module 200M, preferably, an
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outer side wall of a movable housing 110H of the wet
cleaning module 200M is smooth and flush with an outer
side wall of the device body 10, so that the device body 10
maintains integrity in appearance 11. The second driving
structure 50M is arranged on the device body 10, and the
second driving structure 50M drives the movable housing
110H to swing, thereby driving the cleaning assembly 20
and the first driving structure 40M to swing. In the in-
wardly retracted position of the wet cleaning module
200M, the outer side wall of the movable housing 110H
of the wet cleaning module 200M may extend beyond the
outer side wall of the device body 10 or be inwardly
retracted within an inner side wall of the device body 10.
[0068] In this implementation, the side wall of the de-
vice body 10 may be provided with a plurality of notches
104M, each notch 104M corresponding to one swingable
cleaning assembly 20. Alternatively, one notch 104M
may correspond to two or more swingable cleaning as-
semblies 20. As an optional implementation, the wet
cleaning module 200M swings from the side wall of the
device body 10, and in the inwardly retracted position, the
cleaning assembly 20 may also be within the range of the
device body 10, or outside the range of the device body
10. Alternatively, in the inwardly retracted position, the
movable housing 110H is not smooth and flush with the
side wall of the device body 10, but the movable housing
110H may protrude out of the side wall of the device body
10. The entire wet cleaning module 200M swings from the
side wall of the device body 10, and the bottom of the
device body 10 is provided with no movement channel
300H, so that the angle and distance of the outward
swinging of the wet cleaning module 200M are larger.
[0069] Alternatively, to expose the wet cleaning mod-
ule 200M to the bottom of the device body 10, an up-
wardly recessed recess area may be provided on the
bottom of the device body 10. That is, there is a height
difference between the position of the bottom of the
device body 10 where a non-swingable wet cleaning
module 2001M is located and the position of the bottom
of the device body 10 where a swingable wet cleaning
module 2002M is located. The notch 104M is in commu-
nication with the recess area. When the wet cleaning
module 200M is mounted on the device body 10, the first
driving structure 40M of the wet cleaning module 200M
and/or the second driving structure 50M is located in the
recess area, and the cleaning assembly 20 is located
below the recess area.

[0070] When the bottom of the device body 10 is pro-
vided with a movement channel 300H, since the mount-
ing portion 2001H of the first driving structure 40M swings
in the movement channel 300H, the movement channel
300H communicates the external environment with the
mounting cavity of the device body 10, in order to prevent
external dust and liquid from entering the mounting cavity
of the device body 10 through the movement channel
300H and affecting a structure such as an electronic
device or an electrical member in the mounting cavity.
To this end, the device body 10 is further provided with a

10

15

20

25

30

35

40

45

50

55

13

sealing structure for waterproofing and dustproofing to
seal or shield the movement channel 300H, the sealing
structure including a sealing structural member. The
sealing structural member may be a flexible component
having one end fixed to the device body 10 and the other
end which is deformable as the cleaning assembly 20
swings. The sealing structural member may alternatively
be a sealing plate or shield plate which moves as the
cleaning assembly 20 swings, so as to dynamically shield
the movement channel 300H.

[0071] The cleaning member 91H of the wet cleaning
module 200M needs to be kept in a wet state when
performing a cleaning task, and the water replenishment
mechanism on the device body 10 replenishes the clean-
ing member 91H with water to wet the cleaning member
91H. Since the cleaning assembly 20 of the wet cleaning
module 200M can outwardly swing and inwardly retract
relative to the device body 10, the cleaning assembly 20
can be in the outwardly swung position, in the inwardly
retracted position, or in a dynamic position during switch-
ing between the outwardly swung position and the in-
wardly retracted position. Therefore, the position of a
water outlet 900H of the water replenishment mechanism
also changes accordingly. The position of the water outlet
900H may be divided into at least two cases. Specifically,
[0072] in afirst case, the water outlet 900H is provided
on the cleaning disk 90H of the cleaning assembly 20, the
water tank of the water replenishment mechanism is
located in the mounting cavity of the device body 10,
and a water delivery pipeline connected to the water tank
and the water outlet 900H swings in the mounting cavity
of the device body as the cleaning assembly 20 swings.
[0073] In a second case, the water outlet 900H is
provided on the device body 10, and the water outlet
900H does not move relative to the device body 10 as the
cleaning assembly 20 swings. As shown in FIGS. 81 to
86, the cleaning disk 90H of the cleaning assembly 20 is
provided with an annular hollowed-out area. In the in-
wardly retracted position, in the outwardly swung posi-
tion, and in an arbitrary position between the inwardly
retracted position and the outwardly swung position dur-
ing swinging, of the cleaning assembly 20, the position of
the water outlet 900H on the device body 10 is deter-
mined on the basis of a vertical projection area ofthe
hollowed-out area on the device body 10 (i.e., the position
of the hollowed-out area projected on the bottom of the
device body 10 in a direction perpendicular to the bottom
of the device body 10), so as to enable the water outlet
900H to replenish the cleaning member 91H with water
through the hollowed-out area in the outwardly swung
position, the inwardly retracted position, and the arbitrary
position between the outwardly swung position and the
inwardly retracted position of the cleaning member 91H.
Alternatively, the water outlet 900H replenishes the
cleaning member 91H with water when the cleaning
member 91H is in the inwardly retracted position and
in the outwardly swung position. Alternatively, the water
outlet 900H replenishes the cleaning member 91H with
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water only when the cleaning member 91H is in the
inwardly retracted position or in the outwardly swung
position.

[0074] As shown in FIG. 99, the cleaning device is
generally provided with two wet cleaning modules
200M, and the cleaning device may adopt a single side
edgewise cleaning mode when performing an edgewise
cleaning. For example, if the cleaning device adopts a
right edgewise cleaning mode, the wet cleaning module
200M located on the right side of the cleaning device can
swing relative to the device body 10, and the wet cleaning
module 200M located on the left side of the cleaning
device cannot swing relative to the device body 10.
The mounting cavity of the device body 10 needs to
reserve a space for the swinging of the wet cleaning
module 200M on the right side, so that the wet cleaning
modules 200M and their adjacent structures are ar-
ranged slightly differently on the entire device.

[0075] Inanimplementation, as shownin FIGS. 102 to
105, the dustbox 102M is arranged in the mounting cavity
of the device body 10. To reserve a mounting space for
the right wet cleaning module 200M, a wall surface of the
dust box 102M is provided with a first clearance surface
1024M, to increase the mounting space between the wall
surface of the dust box 102M and the side wall of the
device body 10, or to reserve a mounting space which
allows for the mounting of the second driving structure
50M, or the first driving structure 40M, or both the first
driving structure 40M and the second driving structure
50M. Preferably, the first clearance surface 1024M may
be a flat surface, an arc-shaped surface, an uneven
surface, or an angular surface. The shape of the first
clearance surface 1024M is not limited, as long as more
clearance space can be provided for the mounting of the
second driving structure 50M and/or the first driving
structure 40M.

[0076] The first clearance surface 1024M may be pro-
vided on the side wall of the dustbox 102M, or on a bottom
wall of the dust box 102M, or on a top wall of the dust box
102M, or at the connection between the top and the side
wall of the dust box 102M, or at the connection between
the side wall and bottom wall of the dust box 102M.
Further preferably, in this implementation, when the
cleaning assembly 20 is in the inwardly retracted posi-
tion, the edge of the cleaning assembly 20 is within the
range of the edge of the device body 10, or at least a part
of the cleaning assembly 20 is located outside the per-
ipheral side of the device body 10. When the cleaning
assembly 20 is in the outwardly swung position, a part of
the cleaning assembly 20 is located outside the periph-
eral side of the device body 10, or at least a part of the
edge of the cleaning assembly 20 extends beyond an
edge of a travel range of the device body 10.

[0077] Asshownin FIG. 99, in an implementation, the
fan 103M of the dry cleaning module 100M is located
between the non-swingable wet cleaning module 2001M
and the swingable wet cleaning module 2002M, and the
air discharge port 1022M of the dust box 102M is ar-
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ranged on a wall surface facing one end of the fan 103M.
The dustinlet 1021M of the dust box 102M is arranged on
awall surface of the dust box 102M on the side away from
the fan 103M, and the air discharge port 1022M is pro-
vided with afilter assembly 1023M. For example, the filter
assembly 1023M is a HEPA filter, or other filter meshes.
Preferably, one end of the filter assembly 1023M may be
fixed to the first clearance surface 1024M.

[0078] In a preferred implementation, the second driv-
ing structure 50M is distributed in a region defined by the
wet cleaning module 200M and the first clearance sur-
face 1024M and the fan 103M, so that the wet cleaning
module 200M and the second driving structure 50Min the
mounting cavity are distributed more compactly.

[0079] For example, in an embodiment as shown in
FIG. 103, the first driving structure 40M for driving the
cleaning assembly 20 to rotate includes a first motor
203M and a first transmission mechanism 201M ar-
ranged on an output shaft of the first motor 203M; and
the second driving structure 50M includes a second
motor 204M, and a second transmission mechanism
202M arranged on an output shaft of the second motor
204M. The first transmission mechanism 201M is con-
nected to the second transmission mechanism 202M via
a swing arm. When the second transmission mechanism
202M swings, the swing arm is used to drive the entire
firsttransmission mechanism 201M to swing, and the first
motor 203M, the first transmission mechanism 201M, the
fan 103M and the first clearance surface 1024M define a
region for distribution of the second motor 204M and the
second transmission mechanism 202M.

[0080] When the garbage in the dust box 102M of the
cleaning device needs to be discharged, the cleaning
device generally returns to the base station, and a dust
collection fan at the base station collects the garbage
from the dust box 102M into the dust bin or a dust bag of
the base station by blowing and sucking. Accordingly, the
dust box 102M is provided with an air inlet 1028M and a
dust discharge port 1027M, a blowing end of the dust
collection fan at the base station is in communication with
the air inlet 1028M, and an air suction end of the dust
collection fanis in communication with the dust discharge
port 1027M. The air inlet 1028M and the dust discharge
port 1027M are each provided with a normally closed
valve. Only when the cleaning device returns to the base
station for dust collection and the dust collection fan
operates, the normally closed valves on the air inlet
1028M and the dust discharge port 1027M are opened.
The normally closed valve may be actively opened by a
driving structure, or may be opened by an air flow gen-
erated when the dust collection fan is opened.

[0081] In an implementation, as shown in FIGS. 103
and 104, the dustdischarge port 1027M is provided with a
dust discharge duct 1026M for connection to the air
suction end of the dust collection fan of the base station,
the airinlet 1028M may be or may not be provided with an
air intake passage for connection to the blowing end of
the dust collection fan at the base station, and the dust
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discharge duct 1026M needs to allow the garbage in the
dust box 102M to flow therethrough. Therefore, the dust
discharge duct 1026M is larger in size than the air intake
passage. Since the swingable wet cleaning module
2002M is arranged near the first clearance surface
1024M, the air inlet 1028M is arranged on the first clear-
ance surface 1024M, the dust discharge port 1027M is
arranged on the wall surface of the dust box 102M away
from the first clearance surface 1024M, and the air inlet
1028M and the dust discharge port 1027M are distributed
on two sides of the air discharge port 1022M, to provide a
mounting space for the dust discharge duct 1026M. As
shown in FIG. 103, the non-swingable wet cleaning mod-
ule 2001M is preferably located between the dust dis-
charge duct 1026M and the fan 103M of the dry cleaning
module 100M.

[0082] Further preferably, in an embodiment as shown
in FIG. 105, the dust box 102M is provided with a second
clearance surface 1025M to reserve a mounting space.
In a preferred implementation, the area of the first clear-
ance surface 1024M is greater than the area of the
second clearance surface 1025M. Alternatively, in an-
other implementation, the area of the first clearance
surface 1024M is less than or equal to the area of the
second clearance surface 1025M. The second clearance
surface 1025M may be provided on the side wall of the
dustbox 102M, or on the bottom wall, or on the top wall, or
at the connection between the side wall and the top wall,
or atthe connection between the side wall and the bottom
wall. Preferably, the second clearance surface 1025M
may be a flat surface, an arc-shaped surface, an uneven
surface, or an angular surface. The shape of the second
clearance surface 1025M is not limited, as long as more
clearance space can be provided for the mounting of
other structures. In addition to the dust discharge duct
described above, other structures are possible. For ex-
ample, when the other wet cleaning module swings out-
wardly and retracts inwardly, the second driving structure
for driving this wet cleaning module and/or the second
driving structure can be provided in the clearance space
of the second clearance surface, to provide a swing
space for this wet cleaning module.

[0083] In a preferred manner, the first clearance sur-
face 1024M and the second clearance surface 1025M
may be distributed adjacent to each other, may be dis-
tributed opposite to each other, or may be otherwise
distributed.

[0084] Further preferably, the dust discharge port
1027M is arranged on the second clearance surface
1025M. Alternatively, the dust discharge port 1027M is
not arranged on the second clearance surface 1025M.
Forexample, the cleaning device is provided with two wet
cleaning modules 200M, a second driving structure 50M
and/or a first driving structure 40M for one of the wet
cleaning modules 200M is provided in a reserved clear-
ance space of the first clearance surface 1024M, and the
otherwet cleaningmodule 200Mis provided inareserved
clearance space of the second clearance surface 1025M.
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Alternatively, when both wet cleaning modules 200M can
swing outwardly and retract inwardly, the second driving
structure 50M and/or the first driving structure 40M of the
other swingable wet cleaning module 2002M may be
mounted between the second clearance surface
1025M and the device body 10. Alternatively, structures
other than the wet cleaning module 200M may be
mounted between the second clearance surface
1025M and the device body 10.

[0085] If the cleaning device adopts a left edgewise
cleaning mode, the wet cleaning module 200M corre-
spondingly located on the left side of the device body 10
can swing relative to the device body 10, and the wet
cleaning module 200M located on the right side of the
device body 10 cannot swing relative to the device body
10. Correspondingly, the arrangement of the two wet
cleaning modules 200M and the dust box 102M, the
fan 103M and the dust discharge duct 1026M is the same
as the above-mentioned implementation, and will not be
described in detail here. If the cleaning device adopts a
left and right edgewise cleaning mode, both wet cleaning
modules 200M correspondingly can swing relative to the
device body 10, and the arrangement of each wet clean-
ing module 200M can adopt the arrangement of the
swingable cleaning module described above, the fan
103M of the dry cleaning module 100M may be between
the two wet cleaning modules 200M, and the dust dis-
charge duct 1026M is closer to the dust inlet 1021M than
the air discharge port 1022M, so that more space is
reserved for the mounting of the wet cleaning module
200M.

[0086] The wet cleaning modules 200M and the dust
box 102M, the fan 103M, the dust discharge duct 1026M
may be arranged in other manners than the manner
described above, as long as a swinging or movement
space is reserved for the swingable wet cleaning module
2002M.

[0087] As shown in FIGS. 96 and 99, for the two wet
cleaning modules 200M of the cleaning device, the
swingable wet cleaning module 2002M swings when
the cleaning device needs to perform an edgewise clean-
ing, such that the cleaning assembly 20 is in the out-
wardly swung position, and a gap is created between the
cleaning member 91H of the swingable wet cleaning
module 2002M and the cleaning member 91H of the
non-swingable wet cleaning module 2001M. This gap
will result in an uncleaned region when the cleaning
device performs the edgewise cleaning. In order to avoid
this uncleaned region, both wet cleaning modules on the
cleaning device are configured to be swingable relative to
the device body 10 and capable of swinging toward the
same side of the device body 10, so that when the
cleaning device moves edgewise or does not move edge-
wise, there is no gap between the two cleaning members
91H of the two wet cleaning modules 200M, thus avoiding
the uncleaned region. For example, when the cleaning
member is a cleaning cloth, which has a certain deforma-
tion, adjacent ends of the two adjacent cleaning clothes
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are pressed against each other, to eliminate the gap
between the two cleaning clothes.

[0088] For example, when the cleaning device needs
to perform an edgewise cleaning, in an example of the
right edgewise cleaning mode, both wet cleaning mod-
ules 200M are swung outwardly toward the right side of
the device body 10, and there is no gap between the two
cleanings. When the cleaning assembly 20 needs tobe in
the inwardly retracted position at the end of the edgewise
cleaning of the cleaning device orin other scenarios, both
wet cleaning modules 200M are retracted inwardly to-
ward the device body 10, and there is no gap between the
two cleaning members 91H.

[0089] The two wet cleaning modules 200M swing
toward the same side, and may swing synchronously
or simultaneously, or asynchronously or staggeredly,
as long as there is no gap between the two cleaning
members 91H. The swing of the two wet cleaning mod-
ules 200M may be driven by a common second driving
structure 50M, or may be each driven by a separately
provided second driving structure 50M. In this case, only
a space needs to be reserved on the device body 10 for
enabling the second driving structure 50M and the two
wet cleaning modules 200M to swing toward the same
side.

[0090] The bottom of the device body 10 is provided
with arecessed cavity for receiving the travel component.
In order for the travel system 300M to have an obstacle
crossing function, the travel system 300M is swingably
arranged on the device body 10, and the travel compo-
nent is located in the recessed cavity. When the device
body 10 is raised, the travel component may float to
extend outside the recessed cavity. When the device
body 10 is placed on the floor or a surface of an object,
the travel component abuts against the floor or the sur-
face of the object, the travel component is pressed in-
wardly toward the recessed cavity, and the travel com-
ponent partially extends into the recessed cavity.
[0091] Since the wet cleaning module 200M can swing
onthedevice body 10, an arc-shaped trajectory line of the
swinging of the travel component does notinterfere with a
swing trajectory of the cleaning disk 90H of the swingable
cleaning assembly 20 when the travel component abuts
against the floor or the surface of the object, so that the
swinging of the cleaning assembly 20 can be prevented
from interfering with the movement of the travel compo-
nent of the travel system 300M. In an implementation,
when the cleaning member is a cleaning cloth, which has
a certain deformation, and when the device body 10 is
raised, the travel component is in a floating state, the
cleaning device is in an inoperative state, the arc-shaped
trajectory line of the swinging of the travel component
may not interfere with the cleaning disk 90H of the swing-
able cleaning assembly 20, but may interfere with the
cleaning cloth by a certain amount. For example, the
amount of interference is 0.1 mm, 1 mm, 2 mm, 3 mm,
4 mm, etc.

[0092] Furthermore, if the cleaning device is provided
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with no lifting structure, or even if a lifting structure is
provided but the cleaning assembly 20 does not rotate
during lifting, the control system can control the cleaning
assembly 20 to rotate during the outward swinging or
inward retraction of the wet cleaning module 200M, and
the cleaning assembly 20 can clean the floor if it is in the
mopping position. Alternatively, the control system may
control the cleaning assembly 20 not to rotate, and after
the cleaning assembly 20 swings in place, the cleaning
assembly 20 begins to rotate to clean the floor. During the
outward swinging or inward retraction of the cleaning
assembly 20, the device body 10 of the cleaning device
may be in a travel state to enable the cleaning device to
swing while traveling, thereby improving the cleaning
efficiency. The device body 10 of the cleaning device
may also be in a travel stopping state, and travel after the
cleaning assembly 20 is swung outwardly or retracted
inwardly in place. For example, when the cleaning device
is about to move edgewise, the cleaning assembly 20 is
first swung outwardly in place and the device body 10 of
the cleaning device then begins to travel edgewise, so
that the outwardly swung cleaning member 91H can start
cleaning from an edgewise starting position.

[0093] The control system may control the cleaning
disk 90H to rotate at a reduced speed during the outward
swinging of the cleaning device, to prevent the device
body 10 from being deviated from the original travel
trajectory due to that the cleaning disk 90H, which swings
outwardly and abuts against the obstacle, is subjected to
an abutting force from the obstacle when the cleaning
disk 90H rotates at a too high linear speed. That is, when
the cleaning disk 90H rotates at a too high linear speed
and is subjected to the abutting force from the obstacle,
this abutting force is likely to push the device body 10 in
the reverse direction and make same deviated. There-
fore, it is preferable to reduce the rotational speed of the
cleaning disk 90H when the cleaning assembly 20 swings
outwardly.

[0094] Since the cleaning device is provided with two
wet cleaning modules 200M, the cleaning members 91H
of the two wet cleaning modules 200M have different
rotational directions, which have different effects on the
outward swinging and inward retraction of the cleaning
members 91H. As shown in FIG. 106, two adjacent
cleaning members have first sides adjacent to each other
and second sides away from each other. If both cleaning
members 91H rotate toward the outside (from the adja-
cent first sides toward the second sides), the cleaning
members 91H are in contact with the floor and each
subjected to a friction force F. Description is made in
an example of a cleaning disk 90H. The friction forces
applied to the cleaning disk 90H can be simplified to
forces on a first end and a second end in the width
direction of the device body. The forces on the two ends
are respectively defined as F1 and F2, the force arm from
a center of swinging A of the cleaning disk 90H to the first
end is defined as L1, and the force arm from the center of
swinging A to the second end is defined as L2, so that the
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moments at the first end and the second end are respec-
tively definedas F1 X L1 and F2 X L2. Since F1 =F2and
L1>L2,themomentF1 X L1>F2 X L2. This moment will
drive the cleaning disk 90H to swing outwardly, thereby
reducing the driving force for swinging the cleaning disk
90H outwardly.

[0095] Likewise, as showninFIG. 107, if both cleaning
members 91H rotate toward the inside (from the second
sides toward the first sides), the cleaning members 91H
are in contact with the floor and each subjected to a
friction force F. Description is made in an example of a
cleaning disk 90H. The friction forces applied to the
cleaning disk 90H can be simplified to radial forces on
a first end and a second end in the width direction of the
device body. The forces on the two ends are respectively
defined as F3 and F4, the force arm from a center of
swinging A of the cleaning disk 90H to the first end is
defined as L3, and the force arm from the center of
swinging A to the second end is defined as L4, so that
the moments at the first end and the second end are
respectively defined as F3 X L3 and F4 X L4. Since F3 =
F4 and L3 > L4, the moment F3 X L3 > F4 X L4. This
moment will drive the cleaning disk 90H to swing in-
wardly, thereby reducing the driving force for swinging
the cleaning disk 90H inwardly.

[0096] Based on the above analysis, it is possible to
reduce the driving force for swinging the cleaning disk
90H outwardly and inwardly by controlling the steering of
the two cleaning disks 90H. For example, when the
cleaning assemblies 20 need to swing outwardly, the
cleaning disks 90H of the two cleaning assemblies 20
can be controlled to rotate toward the outside to reduce
the driving force for outward swinging. When the cleaning
assemblies 20 need to swing inwardly, the cleaning disks
90H of the two cleaning assemblies 20 are controlled to
rotate toward the inside to reduce the driving force for
inward swinging. That is, the wet cleaning module 200M
is driven to swing outwardly and retract inwardly by the
second driving structure 50M and by controlling the
steering of the cleaning disks 90H during swinging.
[0097] Alternatively, in another manner, it is possible
that no second driving structure 50M is provided for
swinging the wet cleaning module 200M, and the outward
swinging driving force and the inward retraction driving
force are generated by controlling the steering of the two
cleaning disks 90H. When the cleaning assemblies 20
need to swing outwardly, the first driving structure 40M is
controlled to drive both cleaning assemblies 20 to rotate
toward the outside to drive the cleaning assemblies 20 to
swing outwardly. When the cleaning assemblies 20 need
to retract inwardly, the first driving structure 40M is con-
trolled to drive both cleaning assemblies 20 to rotate
toward the inside to drive the cleaning assemblies 20
to retract inwardly.

[0098] Further, it is possible to adjust the outwardly
swung position and the inwardly retracted position of the
cleaning assembly 20 by controlling the angle of rotation
of the rotary motor 2011M of the first driving structure
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40M, so that the outwardly swung position and the in-
wardly retracted position of the cleaning assembly 20 can
be adjusted.

[0099] The cleaning device often needs to return to the
base station for charging, collecting the garbage from the
dust box 102M into the base station, washing the clean-
ing member 91H, removing the cleaning assembly 20 or
the cleaning member 91H, and replenishing the water
tank in the device body 10 with water, so that the wet
cleaning module 200M of the cleaning device needs to be
in the inwardly retracted position before the cleaning
device returns to the base station. To ensure that the
cleaning assembly 20 is in the inwardly retracted posi-
tion, the position of the cleaning assembly 20 may be
detected before the cleaning device returns to the base
station. If the cleaning assembly 20 is not in the inwardly
retracted position, the control system controls the second
driving structure 50M to activate, so as to drive the
cleaning assembly 20 to retract inwardly until reaching
the inwardly retracted position. Alternatively, without de-
tecting whether the cleaning assembly 20 is in the in-
wardly retracted position before the cleaning device re-
turns to the base station, the control system controls the
second driving structure 50M to drive the cleaning as-
sembly 20 to forcibly retract inwardly, and whether the
cleaning assembly 20 is in the inwardly retracted position
is then detected. If the cleaning assembly 20 is in the
inwardly retracted position, the motor of the second
driving structure 50M is stalled; otherwise the motor of
the second driving structure 50M continues to rotate until
the cleaning assembly 20 is in the inwardly retracted
position.

[0100] When the cleaning device is in other scenarios
than the cleaning device returning to the base station as
described above, such as a non-edgewise cleaning
mode, cleaning cloth raising, and removal of the cleaning
member 91H (removal of the cleaning member 91H with-
out the need for returning to the base station), the clean-
ing assembly 20 needs to be in the inwardly retracted
position. To ensure that the cleaning assembly 20 can
remain in the inwardly retracted position, in addition to the
locking structure and the motor self-locking method men-
tioned above, the control system may control the activa-
tion of the second driving structure 50M at an interval of a
first preset time period t1 to force the drive cleaning
assembly 20 to retract inwardly to remain in the inwardly
retracted position. Likewise, if the cleaning assembly 20
needs to remain in the outwardly swung state, for exam-
ple in the edgewise cleaning mode, the control system
may control the activation of the second driving structure
50M at an interval of a second preset time period t2 to
force the drive cleaning assembly 20 to swing outwardly
toremaininthe outwardly swung position. Thefirst preset
time period t1 and the second preset time period t2 may
be the same or different, and the first set time period and
the second set time period may each be a period of any
minutes. For example, the first set time period and the
second set time period may each be 3 minutes, 5 min-
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utes, 10 minutes, etc.

[0101] Inanimplementation, itis also possible that the
cleaning assembly 20 is arranged on the device body 10
by means of a swing rod mechanism including a first
swing rod and a second swing rod. The first swing rod is
rotatably arranged on the device body 10, and the second
swing rod is hingedly or rotatably connected to the first
swing rod. The second swing rod is connected to the
cleaning assembly 20, or to the first driving structure 40M
that drives the cleaning assembly 20 to rotate. An out-
ward swing distance of the cleaning assembly 20 is
adjusted by controlling swing angles of the swing rods.
For example, the second driving structure 50M is con-
figured to drive the first swing rod to swing, the first swing
rod drives the entire cleaning assembly to swing out-
wardly or retract inwardly by means of the second swing
rod, and the cleaning assembly can elastically retract
when extending outwardly and encountering an obsta-
cle. One swing rod mechanism may drive one cleaning
assembly 20, or may drive a plurality of cleaning assem-
blies.

[0102] In an implementation, the device body 10 in-
cludes afirst part 110M and a second part 120M. The first
part 110M may be located in front of or behind the second
part 120M in the forward direction of the device body. The
two arrangements are the same. For ease of description,
the first part 110M is located in front of the second part
120M. In an embodiment as shown in FIGS. 113 and 114,
the cleaning assembly 20 is arranged on the second part
120M, and when the cleaning assembly 20 needs to
swing outwardly, the second driving structure 50M drives
a module formed by the second part 120M and the
cleaning assembly 20 to swing as a whole toward the
outside of the device body 10 to reach the outwardly
swung position. On the contrary, the second driving
structure 50M drives the module formed by the second
part 120M and the cleaning assembly 20 to swing as a
whole toward the inside of the device body 10 to reach the
inwardly retracted position. Preferably, a clearance area
is provided behind the first part 110M, and when the
cleaning assembly 20 is in the inwardly retracted posi-
tion, the cleaning assembly 20 and the second part 120M
may be retracted into the clearance area. Optimally,
when the cleaning assembly 20 is in the inwardly re-
tracted position, the first part 110M and the second part
120M form a complete circle, or a D-shape, or other
polygons, so that the cleaning device forms a circular
device, a D-shaped device, or a polygonal device. Of
course, when the cleaning assembly 20 is in the inwardly
retracted position, the second part 120M may be located
onthe inside of an edge of a maximum width portion of the
first part 110M (width perpendicular to the forward direc-
tion of the cleaning device), or on the outside of the edge
of the maximum width portion of the first part 110M.
Alternatively, no clearance area is provided behind the
first part 110M, and the second part 120M is located
behind the entire first part 110M. Furthermore, if the
second driving structure 50M is provided with an elastic
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member, the cleaning assembly 20 or the second part
120M can elastically extend and elastically retract when
being acted upon by the obstacle.

[0103] Inanimplementation, there are at least two wet
cleaning modules 200M. One of the cleaning assemblies
20 of the two wet cleaning modules 200M can swing
outwardly and retract inwardly, and the other thereof
cannot swing outwardly. Alternatively, both cleaning as-
semblies 20 (main cleaning assemblies) cannot swing
outwardly or can swing. On this basis, at least one
auxiliary cleaning assembly which can swing outwardly
and retract inwardly is further provided on the device
body 10. The auxiliary cleaning assembly swings out-
wardly to the outwardly swung position when performing
the edgewise cleaning. When the auxiliary cleaning as-
sembly needs to retract inwardly, the auxiliary cleaning
assembly retracts inwardly to the inwardly retracted posi-
tion. The swinging of the auxiliary cleaning assembly may
be driven by the second driving structure 50M as de-
scribed above, or the swinging or rotation on its own axis
of the auxiliary cleaning assembly may be driven by
means of belt transmission. Preferably, the auxiliary
cleaning assembly is provided with an elastic member
and retracts inwardly or swings outwardly under the
action of the elastic member. Alternatively, the auxiliary
cleaning assembly can automatically retract and swing
when encountering the obstacle.

[0104] In an implementation, the cleaning device is
provided with at least two wet cleaning modules 200M,
two wet cleaning modules 200M of which can swing
outwardly and retract inwardly. In the inwardly retracted
position, the cleaning assemblies 20 of the two wet
cleaning modules 200M can be folded or completely
overlap so that the cleaning assemblies 20 are within
the range of the device body 10. For example, before
retracting inwardly, the two cleaning assemblies 20 are
staggered in height by the raising and lowering action of
the lifting structure. The cleaning assemblies 20 then
retract inwardly such that the inner sides of the cleaning
assemblies 20 completely or partially overlap in a thick-
ness direction of the device body 10, so that the two
cleaning assemblies 20 can be within the range of the
device body 10. On the contrary, during the outward
swinging, the cleaning assembly 20 swings outwardly
and is then lowered such that the cleaning assembly 20 is
in the outwardly swung position. Optionally, the travel
component is located between the main brush 101M of
the dry cleaning module 100M and the cleaning assem-
bly 20. In this implementation, one of the two cleaning
assemblies 20 can swing outwardly and retract inwardly,
and the other thereof cannot swing outwardly and retract
inwardly; or both cleaning assemblies 20 can swing out-
wardly and retract inwardly. Furthermore, there may be
one or two side brushes 400M. If there are two side
brushes 400M, the two side brushes 400M are distributed
on two sides of the device body 10.

[0105] Inanimplementation, the device body 10 of the
cleaning device is a specially-shaped device. As shown
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in FIG. 115, the device body 10 has a body and a protrud-
ing portion 130M protruding outwardly from the body. At
least one wet cleaning module 200M is provided on the
protruding portion 130M, and the cleaning assembly 20
of this wet cleaning module 200M can swing outwardly
and retract inwardly. The arrangement of the protruding
portion 130M and the outward swinging of the cleaning
assembly 20 cooperate to further increase the outward
swing distance of the cleaning assembly 20 relative to the
body. Preferably, the cleaning device is provided with two
wet cleaning modules 200M, one on the protruding por-
tion 130M and the other on the body. Alternatively, both
may be arranged on the protruding portion 130M. The
cleaning assembly 20 located on the body can or cannot
swing outwardly, depending on the requirements. Pre-
ferably, the device body 10 is shaped like a water drop.
Alternatively, the device body 10 may have otherirregular
shapes, such as polygons and ovals. The polygon may
be a triangle, a quadrangle, etc., with each corner of the
polygon as a protruding portion 130M. When the device
body 10 is provided with a plurality of protruding portions
130M, the cleaning assembly 20 of the wet cleaning
module 200M may be arranged on some protruding
portion 130M, the side brush 400M may be arranged
on some protruding portion 130M, or the main brush
101M of the dry cleaning module 100M may be arranged
on some protruding portion 130M. Of course, itis possible
that the cleaning assembly 20 or the side brush 400M or
the main brush 101M is arranged the protruding portion
130M, and the specific arrangement is selected as
needed.

[0106] In addition, the wet cleaning module 200M may
further include at least one half-fold wet cleaning me-
chanism. The half-fold wet cleaning mechanism includes
a mounting cylinder and a cleaning body. The cleaning
body includes a first cleaning portion and a second
cleaning portion. The two cleaning portions have a folded
state and an unfolded cleaning state. In the folded state,
the two cleaning portions are folded in half and can be
received in the mounting cylinder under the drive of a
telescoping mechanism. In the unfolded state, the two
cleaning portions extend from the inside of the mounting
cylinder and are unfolded, where the first cleaning portion
is located below the bottom of the device body 10 and the
second cleaning portion extends beyond the device
body. When the device body 10 is traveling, the second
cleaning portion extending beyond the device body 10
can perform an edgewise cleaning. Furthermore, in the
folded state, the two cleaning portions can press against
each other to squeeze out the liquid from each other. That
is, the cleaning device is provided with both the cleaning
assembly 20 and the half-fold wet cleaning mechanism,
both of which cooperate to further improve the cleaning
effect. After the edgewise cleaning is completed, the two
cleaning portions switch to the folded state. It is also
possible that no mounting cylinder is provided in this
implementation. In another implementation, the wet
cleaning module 200M may be provided with only a
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half-fold wet cleaning mechanism, or with only the clean-
ing assembly 20 described above.

[0107] Inanimplementation, the wet cleaning module
200M includes two cleaning assemblies 20. One of the
cleaning assemblies 20 includes a cleaning disk 90H and
a cleaning member 91H. The cleaning disk 90H is oscil-
lated to drive the cleaning member 91H to oscillate, so as
to clean the floor. The other cleaning assembly 20 in-
cludes a cleaning disk 90H and a cleaning member 91H.
The cleaning disk 90H rotates to drive the cleaning
member 91H to rotate, so as to clean the floor. The
rotating cleaning assembly 20 can or cannot swing out-
wardly and retract inwardly. The oscillating cleaning as-
sembly 20 can or cannot swing outwardly and retract
inwardly. The oscillating cleaning assembly 20 and the
rotating cleaning assembly 20 on the device body 10 can
be distributed as long as the movements of the two do not
interfere with each other, and the specific arrangementis
not limited. For example, the oscillating cleaning assem-
bly 20 and the rotating cleaning assembly 20 are one
behind the other in the forward direction of the cleaning
device. Alternatively, the two cleaning assemblies 20 are
distributed leftand rightin the width direction of the device
body 10. Alternatively, one of the oscillating cleaning
assembly 20 and the rotating cleaning assembly 20 is
provided with a clearance region which allows for the
mounting or distribution of the other cleaning assembly
20. In addition, at least one of the oscillating cleaning
assembly 20 and the rotating cleaning assembly 20 can
swing outwardly and retract inwardly to switch between
the outwardly swung position and the inwardly retracted
position.

[0108] Inanimplementation, the cleaning assembly 20
may also be configured in a form similar to a strike plate of
the front portion of the cleaning device, and when the
cleaning assembly 20 encounters an obstacle, the clean-
ing assembly 20 is retracted inwardly by the obstacle.
The cleaning assembly 20 remains in the outwardly
swung position under the action of an elastic member.
In the inwardly retracted position, at least a part of the
cleaning disk 90H is located outside the peripheral side of
the device body 10.

[0109] Furthermore, there are atleast two wet cleaning
modules 200M, two wet cleaning modules 200M of which
share the second driving structure 50M described above,
that is, one second driving structure 50M drives the two
cleaning assemblies 20 to swing, or the two wet cleaning
modules 200M are each provided with one second driv-
ing structure 50M. Alternatively, there is one wet cleaning
module 200M, and the cleaning device is provided with
one cleaning assembly 20 for cleaning a surface to be
cleaned. During edgewise cleaning, the cleaning assem-
bly 20 swings outwardly. When the cleaning assembly 20
needs to retract inwardly, the cleaning assembly 20
retracts inwardly. If the cleaning device is provided with
only one cleaning assembly 20, the cleaning assembly
20 may also remain in the outwardly swung position at all
times, without the need for the cleaning assembly 20 to
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switch between the outwardly swung position and the
inwardly retracted position.

[0110] For the cleaning assembly 20, the cleaning
assembly 20 may be an oscillating cleaning assembly
20 or a rotating cleaning assembly 20 as described
above, or a mopping roller brush.

[0111] The above description is made by enabling the
wet cleaning module 200M to have outward swinging and
inward retraction functions. Similarly, the wet cleaning
module 200M may be replaced with a side brush to
enable the outward swinging and inward retraction of
the side brush 400M, improving the edgewise cleaning
function of the side brush 400M. Alternatively, the wet
cleaning module may be replaced with a main brush to
enable the outward swinging and inward retraction of the
main brush and increase the cleaning area of the main
brush. The specific details can refer to the above content
and will not be described in details herein.

[0112] In animplementation, the side brush 400M can
swing outwardly and retract inwardly relative to the de-
vice body 10 by means of the driving structure described
above, and the side brush 400M has an outwardly swung
position and an inwardly retracted position. When the
side brush 400M swings outwardly, the side brush 400M
extends beyond the device body 10 to reach the out-
wardly swung position. When the side brush 400M re-
tracts inwardly and swings to the inwardly retracted posi-
tion, the side brush 400M may be within the range of the
device body 10, or may be partially located outside the
peripheral side of the device body 10. When the side
brush 400M is in the outwardly swung position, the side
brush 400M has a better edgewise effect on the obstacle.
[0113] Inanimplementation, a plurality of side brushes
400M may be provided. For example, the plurality of side
brushes 400M are distributed spaced apart from each
other on the outside of the edge of the device body 10, the
side brushes 400M are distributed on the device body 10
and keep clear of the wet cleaning module 200M, and the
side brushes 400M can or cannot swing outwardly.
[0114] For better understanding of the technical fea-
tures, objectives and effects of the present application,
the particular embodiments of the present application will
now be described herein with reference to the accom-
panying drawings.

Embodiment 1

[0115] In general, a cleaning device having a cleaning
assembly 20 is mainly described in Embodiments 1-8.
The cleaning assembly 20 can switch between a first
position and a second position, to better achieve a clean-
ing effect. In this embodiment, a first driving structure
40Mincludes atleast a rotation driving member 230 and a
transmission assembly 240 in this embodiment, and a
second driving structure 50M includes at least a guide
assembly 50 and a drive mating structure 711 in this
embodiment. This embodiment provides a cleaning de-
vice, as shown in FIGS. 1to0 6, including a device body 10
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and acleaning assembly 20. The cleaning assembly 20 is
connected to the device body 10, and the cleaning as-
sembly 20 has a first position. When the cleaning as-
sembly 20 is in the first position, a part of the cleaning
assembly 20 is located outside a peripheral side of the
device body 10.

[0116] By locating a part of the cleaning assembly 20
outside the peripheral side of the device body 10, and by
controlling a movement path of the device body 10, the
cleaning assembly 20 protruding outside the device body
10 can come into contact with an edge of an obstacle
during the movement of the device body 10, soas toclean
a region near the obstacle.

[0117] Embodiment 2: This embodiment provides a
cleaning device, as shown in FIGS. 1 to 6, including a
device body 10 and a cleaning assembly 20. The clean-
ing assembly 20 is movably connected to the device body
10, and the cleaning assembly 20 has a first position and
a second position. When the cleaning assembly 20 is in
the first position, a part of the cleaning assembly 20 is
located outside a peripheral side of the device body 10.
The part of the cleaning assembly 20 that is located
outside the peripheral side of the device body 10 when
the cleaning assembly 20 is moved to the second position
is larger than the part of the cleaning assembly 20 that is
located outside the peripheral side of the device body 10
when the cleaning assembly 20 is in the first position.
[0118] Whenthe cleaning assembly 20 s in the second
position, the part of the cleaning assembly 20 that is
located outside the peripheral side of the device body
10 is in contact with the edge of the obstacle.

[0119] Specifically, the cleaning assembly 20 has afirst
position and a second position during cleaning of a sur-
face to be cleaned by the cleaning assembly 20, where
the cleaning assembly 20 moves in a direction away from
the device body 10 when switching from the first position
to the second position, the part of the cleaning assembly
20 that is located outside the device body 10 when the
cleaning assembly 20 is in the second position is in
contact with the edge of the obstacle, to achieve cleaning
of a region near the obstacle. In the present application,
when the cleaning assembly 20 is in the first position and
in the second position, the cleaning assembly 20 is at
least partially located outside the peripheral side of the
device body 10, and when in the second position, clean-
ing is achieved at a blind spot such as the obstacle, the
cleaning is more comprehensive, and the cleaning effi-
ciency is improved.

[0120] Further, the obstacle may be a wall, a piece of
furniture and other structures. In an example of a wall,
when the cleaning device moves to a corner of the wall,
the cleaning device senses an obstacle, in which case the
cleaning assembly 20 is driven to switch from the first
position to the second position, so that the cleaning
assembly 20 moves toward the obstacle and comes into
contact with an edge of the obstacle to clean a region at
the corner of the wall.

[0121] It should be noted that the cleaning device may
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sense the obstacle in different ways. For example, an
infrared sensor implements detection by using light re-
flection, but of course the other ways are possible, as long
as the position of the obstacle can be identified.

[0122] In an implementation, when the cleaning as-
sembly 20 is in the second position, a distance between
the part of the cleaning assembly 20 that is located out-
side the peripheral side of the device body 10 and the
edge of the obstacle is less than or equal to a threshold,
which is greater than or equal to 0. The cleaning assem-
bly 20 includes a cleaning disk 90H and a cleaning
member 91H arranged on the cleaning disk 90H. A
gap is reserved between the cleaning disk 90H and the
edge of the obstacle at all times when the cleaning device
performs an edgewise cleaning, preventing the cleaning
disk 90H from hitting the edge of the obstacle. In this
case, however, the cleaning member 91H may be in
contact with the edge of the obstacle or have a reserved
spacing from the edge of the obstacle. For example,
when the cleaning member 91H is selected as a cleaning
cloth, the cleaning cloth has a certain deformation, so that
during the edgewise cleaning, the cleaning cloth may be
in contact with the edge of the obstacle; or not in contact
with the edge of the obstacle. Therefore, by setting the
threshold to be greater than or equal to 0, when the
threshold is 0, the cleaning member 91H is in contact
with the edge of the obstacle; and when the threshold is
greaterthan 0, the cleaning member is not in contact with
the edge of the obstacle. For example, the threshold may
be 1 mm, 2 mm, 3 mm, 4 mm, 5 mm, 1 cm, 1.5 cm, etc.
[0123] When the cleaning member 91H is a cleaning
cloth, there are at least two cases in which the cleaning
cloth is in contact with the edge of the obstacle. In a first
case, when the cleaning cloth is not deformed, the clean-
ing cloth is in contact with the edge of the obstacle. In a
second case, when the cleaning cloth is deformed, the
cleaning cloth is in contact with the edge of the obstacle.
[0124] In this embodiment, two implementations are
provided depending on the specific position of the part of
the cleaning assembly 20 that is located outside the
device body 10 in the second position. The specific de-
tails are as follows.

[0125] Inthe specific implementation as shown in FIG.
2, the line of travel of the widest position of the device
body 10 determines the maximum cleaning range of the
cleaning device, and when the cleaning assembly 20
moves to the second position, at least a part of the edge
of the cleaning assembly 20 reaches the edge of the
maximum cleaning range.

[0126] Specifically, the device body 10 has a wide part
and a narrow part, and the cleaning assembly 20 is
mounted in a region outside the widest position of the
device body 10, so that although a part of the cleaning
assembly 20 extends to a region outside the device body
10, the edge of the cleaning assembly 20 is still flush with
a boundary of a wide region in the travel direction.
[0127] Further, the cleaning assembly 20 is mounted at
a front end or rear end of the device body 10 in the travel
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direction of the cleaning device, the width of the front end
or rear end being less than the width of a middle region of
the device body 10. After the cleaning assembly 20
moves toward the second position away from the device
body 10, the part outside the device body 10is flush with a
region boundary of the middle region of the device body
10 in the travel direction.

[0128] Inthe specificimplementation as shown in FIG.
3, the line of travel of the widest position of the device
body 10 determines the maximum cleaning range of the
cleaning device, and when the cleaning assembly 20
moves to the second position, at least a part of the edge
of the cleaning assembly 20 extends beyond the outer
side of the maximum cleaning range.

[0129] Specifically, the device body 10 has a wide part
and a narrow part, and the cleaning assembly 20 is
mounted in a region outside the widest position of the
device body 10, so that although a part of the cleaning
assembly 20 extends to a region outside the device body
10, the edge of the cleaning assembly 20 may extend
outside a wide partial region in the travel direction.
[0130] Further, the cleaning assembly 20 is mounted at
a front end or rear end of the device body 10 in the travel
direction of the cleaning device, the width of the front end
orrear end being less than the width of a middle region of
the device body 10. After the cleaning assembly 20
moves toward the second position away from the device
body 10, the part outside the device body 10 extends
outside the wide partial region.

[0131] Inthis embodiment, the cleaning device further
includes a driving assembly. The driving assembly is in
drive connection with the cleaning assembly 20 to move
the cleaning assembly 20 between the first position and
the second position.

[0132] The driving assembly includes a guide assem-
bly 50 and a drive mating structure 711. The drive mating
structure 711 is movably connected to the guide assem-
bly 50, and one of the drive mating structure 711 and the
guide assembly 50 is connected to the cleaning assem-
bly 20, such that when guide assembly 50 moves relative
to drive mating structure 711, the cleaning assembly 20
moves between the first position and the second position.
[0133] Further, the driving assembly is provided with
the guide assembly 50 for guiding the cleaning assembly
20, and the drive mating structure 711 for switching the
cleaning assembly 20 between the first position and the
second position. Atleast one of the drive mating structure
711 and the guide assembly 50 is pivotally moved to drive
or cause the cleaning assembly 20 to move by means of
pivotal movement.

[0134] AsshowninFIGS.1to6,the guide assembly 50
extendsin afirstdirection in the form of a straight line, and
when the drive mating structure 711 moves relative to the
guide assembly 50, the drive mating structure 711 can
move in the first direction.

[0135] Specifically, the drive mating structure 711 is in
drive connection with the guide assembly 50 by means of
a threaded rod mating with a threaded sleeve 220, the
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threaded rod being in threaded connection with the
threaded sleeve 220, so that by means of the threaded
connection between the threaded rod and the threaded
sleeve 220, the rotation of one of the threaded rod and the
threaded sleeve 220 drives the other to move in the first
direction. The use of the thread and the threaded sleeve
220 provides a limiting function while providing a drive
connection, so as to limit the direction of movement of the
cleaning assembly 20. That is, the translation of the
cleaning assembly 20 is achieved by means of the
threaded rod and the threaded sleeve 220.

[0136] Further, the guide assembly 50 includes the
threaded rod which is in drive connection with the drive
mating structure 711, and the drive mating structure 711
includes the threaded sleeve 220. The threaded rod is in
threaded connection with the threaded sleeve 220, and
the drive mating structure 711 is connected to the clean-
ing assembly 20 to move the cleaning assembly 20 by
means of the drive mating structure 711.

[0137] It should be noted that the device body 10 is
provided with a drive motor 710. The drive motor 710
drives the threaded rod to rotate, so as to drive the
threaded sleeve 220 on the threaded rod to move in
the direction of extension of the threaded rod, i.e. in
thefirstdirection, by means of the rotation of the threaded
rod on its own axis. The threaded sleeve 220, when
moved, will drive the cleaning assembly 20 to move,
so as to translate the cleaning assembly 20 in the first
direction. The cleaning assembly 20 switches between
the first position and the second position by the forward
and reverse rotation of the drive motor 710.

[0138] Of course, the structural form of the connection
between the drive mating structure 711 and the cleaning
assembly 20 is not limited, and it is also possible that the
drive mating structure 711 is formed on the cleaning
assembly 20, and the drive mating structure 711 has a
thread for mating with the threaded rod.

[0139] In this embodiment, the cleaning assembly 20
has a through hole in which a linear bearing is mounted,
and the cleaning device further includes a guide rod 530.
The guide rod 530 is arranged on the device body 10, and
the linear bearing is sleeved on the guide rod 530.
[0140] The guide rod 530 provides a guiding function
and the linear bearing is arranged at the through hole of
the cleaning assembly 20, so that the cleaning assembly
20 can slide in the direction of extension of the guide rod
530 by means of the linear bearing. The guide rod 530
extends in the first direction. One or more guide rods 530
are provided. When a plurality of guide rods 530 are
provided, the plurality of guide rods 530 each extend in
the first direction, and the plurality of guide rods 530 are
symmetrically arranged with respect to the threaded rod,
to facilitate the smooth mounting and movement of the
cleaning assembly 20.

[0141] As shown in FIGS. 1 to 6, the cleaning device
further includes a first stop plate 410 and a second stop
plate 420. The first stop plate 410 and the second stop
plate 420 are spaced apart from each other along the

10

15

20

25

30

35

40

45

50

55

22

42

direction of a connecting line between the first position
and the second position. A mounting region 430 is formed
between the first stop plate 410 and the second stop plate
420, and a part of the cleaning assembly 20 is accom-
modated inside the mounting region 430.

[0142] Specifically, at least a part of the cleaning as-
sembly 20 is located inside the mounting region 430 and
moves inside the mounting region 430, and the two stop
plates provide a limiting function, to prevent the cleaning
assembly 20 from being disengaged from the device
body 10.

[0143] Further, two ends of the threaded rod are rota-
tably mounted to the first stop plate 410 and the second
stop plate 420 by means of bearings, and two ends of the
guide rod 530 are also mounted to the first stop plate 410
and the second stop plate 420.

[0144] The movement channel 300H includes an elon-
gated hole 110 or an arc-shaped hole 110R. In this
embodiment, inside the mounting region 430, the device
body 10 is provided with an elongated hole 110. The
elongated hole 110 extends along the direction of the
connecting line between the first position and the second
position. A part of the cleaning assembly 20 extends
through the elongated hole 110 outside the device body
10, and when the cleaning assembly 20 switches be-
tween the first position and the second position, a part of
the cleaning assembly 20 moves in the elongated hole
110.

[0145] Specifically, when the cleaning assembly 20
switches between the first position and the second posi-
tion, a part of the cleaning assembly 20 moves in the
elongated hole 110 to achieve a limiting effect on the
cleaning assembly 20, ensuring that the cleaning assem-
bly 20 can move stably without deviation.

[0146] In this embodiment, the cleaning device further
includes a sealing structural member which shields the
elongated hole 110. A peripheral edge of the sealing
structural member is connected to the device body 10,
and the sealing structural member has a mounting open-
ing. The mounting opening is within the range of the
region of the elongated hole 110, a part of the cleaning
assembly 20 passes through the mounting opening, and
a peripheral edge of the mounting opening is connected
to a part of the cleaning assembly 20. When the cleaning
assembly 20 switches between the first position and the
second position, the position of the mounting opening
relative to the elongated hole 110 changes.

[0147] Specifically, the peripheral edge of the sealing
structural member is connected to the device body 10
and the peripheral edge of the mounting opening is
connected to the cleaning assembly 20 to shield the
elongated hole 110 without affecting the movement of
the cleaning assembly 20. During the switching of the
cleaning assembly 20 between the first position and the
second position, the cleaning assembly 20 drives the
sealing structural member to move so that the mounting
opening moves along with the cleaning assembly 20 to
maintain a sealed condition at all times, thereby prevent-
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ing dust and the like from entering the interior of the
device body 10 through the elongated hole 110. As
shown in FIG. 80, the sealing structural member is a
rubber-coated layer 820H or rubber. In an example of
a rubber-coated layer, the rubber-coated layer 820H has
one end fixed to the device body 10 and the other end
fixed to an outer periphery of the mounting opening or the
mounting portion. The rubber-coated layer 820H has a
certain elasticity, and the cleaning assembly 20, during
swinging, drives the end of the rubber-coated layer 820H
fixed to the mounting opening or the mounting portion to
swing, and the rubber-coated layer 820H is deformed to
seal the elongated hole 110 or the arc-shaped hole 110R.
Further, the sealing structural member is made of elastic
rubber.

[0148] As shown in FIGS. 4 and 6, the cleaning as-
sembly 20 includes a housing 210, a transmission as-
sembly 240, a rotation driving member 230, and a mo-
vable cleaning member 250. The housing 210 has an
accommodating cavity, in which a part of the transmission
assembly 240 is accommodated. The rotation driving
member 230 is accommodated on the housing 210,
and the rotation driving member 230 is connected to
the transmission assembly 240. The movable cleaning
member 250 is arranged outside the accommodating
cavity, another part of the transmission assembly 240
extends beyond the accommodating cavity andis in drive
connection with the movable cleaning member 250, and
the rotation driving member 230 drives the movable
cleaning member 250 to rotate by means of the transmis-
sion assembly 240.

[0149] Specifically, the rotation driving member 230
provides a driving force for rotating the cleaning assem-
bly 20 on its own axis. Under the driving action of the
rotation driving member 230, the cleaning assembly 20
rotates on its own axis and can clean a surface to be
cleaned. The transmission assembly 240 is arranged
between the rotation driving member 230 and the mo-
vable cleaning member 250, so as to regulate the rota-
tional speed of the movable cleaning member 250 by
means of the transmission assembly 240 to improve the
cleaning efficiency.

[0150] Further, the transmission assembly 240 in-
cludes: an input transmission member accommodated
inside the accommodating cavity, the rotation driving
member 230 being in drive connection with the input
transmission member; an output transmission member
accommodated inside the accommodating cavity, the
input transmission member being in drive connection
with the output transmission member; and a transmission
shaft, the output transmission member being in drive
connection with a first end of the transmission shaft,
and a second end of the transmission shaft extending
beyond the accommodating cavity and being in drive
connection with the movable cleaning member 250.
[0151] The input transmission member and the output
transmission member may each be a structural member
having a transmission function, and the transmission
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shaftis arranged to transmit a rotation force of the output
transmission member to the movable cleaning member
250, so as to rotate the movable cleaning member 250.
[0152] As shown in FIG. 6, the input transmission
member includes a first transmission gear 241 and a
second transmission gear 242 which are arranged coaxi-
ally and rotate synchronously. The rotation driving mem-
ber 230 is in drive connection with the first transmission
gear 241, and the tooth diameter and the number of teeth
of the first transmission gear 241 are greater than the
tooth diameter and the number of teeth of the second
transmission gear 242. The output transmission member
includes a third transmission gear 243. The third trans-
mission gear 243 meshes with the second transmission
gear 242, the third transmission gear 243 is in drive
connection with the transmission shaft, and the tooth
diameter and the number of teeth of the third transmis-
sion gear 243 are greater than the tooth diameter and the
number of teeth of the second transmission gear 242, so
that there is a gear ratio between the second transmis-
sion gear 242 and the third transmission gear 243.
[0153] Specifically, the first transmission gear 241 and
the second transmission gear 242 rotate synchronously
and coaxially, and the number of teeth tooth diameter and
the number of teeth of the first gear in drive connection
with the rotation driving member 230 are greater than the
tooth diameter and the number of teeth of the second
transmission gear 242. Therefore, a good speed reduc-
tion effect is provided when the second gear meshes with
the third gear, to prevent the movable cleaning member
250 from rotating too quickly, which otherwise causes
unstable mounting.

[0154] It should be noted that the first transmission
gear 241, the second transmission gear 242 or the third
transmission gear 243 can be adaptively changed as
needed, to guarantee a preset gear ratio and the rota-
tional speed of the movable cleaning member 250.
[0155] In this embodiment, two pulleys of different
sizes may also be provided between the input transmis-
sion member and the output transmission member, and
power transfer between the two pulleys is implemented
by means of a belt.

[0156] It should be noted that, without limitation to the
output transmission memberincluding the third transmis-
sion gear 243, the output transmission member may
include a plurality of other gears, that is, the number of
gears can be adaptively increased or decreased as
needed.

[0157] As shown in FIG. 5, the cleaning assembly 20
further includes a micro-switch 60 and a controller. The
micro-switch 60 is arranged on the device body 10, and
the micro-switch 60 is configured to detect the position of
the movable cleaning member 250. The controller is
mounted on the device body 10, and the controller is
electrically connected to the micro-switch 60, the rotation
driving member 230, and the drive mating structure 711 of
the cleaning device.

[0158] The micro-switch 60 is arranged on the device
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body 10, and the cleaning assembly 20 is in contact with
the micro-switch 60 in both the first position and the
second position to trigger the micro-switch 60.

[0159] Specifically, by providing the micro-switch 60 to
enable detection of the position of the movable cleaning
member 250, the triggered micro-switch 60 sends a
signal to the controller to cause the controller to control
the operations of the rotation driving member 230 and the
drive mating structure 711, so that the position of the
cleaning assembly 20 can be controlled by controlling the
forward and reverse rotation of the drive motor 710, and
the state of the movable cleaning member 250 can also
be controlled by controlling the activation and deactiva-
tion of the rotation driving member 230.

[0160] As shown in FIGS. 1, 2 and 3, the cleaning
device further includes a static driving member 320
and a static cleaning member 310. The static driving
member 320 is mounted on the device body 10, the static
driving member 320 is in drive connection with the static
cleaning member 310, and the static cleaning member
310 is rotatably connected to the device body 10.
[0161] Specifically, the static cleaning member 310 is
driven by the static driving member 320 such that the
static cleaning member 310 rotates on its own axis to
clean the surface to be cleaned. Moreover, the static
cleaning member 310 cooperates with the cleaning as-
sembly 20, the static cleaning member 310 is stationary
relative to the device body 10, and the use of a one-
movable-one-static solution facilitates the enhancement
of the cleaning efficiency and avoids the phenomenon of
incomplete cleaning due to blind spots during cleaning.
[0162] Further, the movable cleaning member 250 and
the static cleaning member 310 both perform cleaning by
means of the cooperation of a circular rotating disk and a
mopping cloth. Of course, the shape of the rotating disk
connected to the driving member may not be circular, and
bristles may be provided on the rotating disk for cleaning,
as long as the technical effect of performing mopping can
be achieved when the movable cleaning member 250
and the static cleaning member 310 are rotating in the
present application.

[0163] Embodiment 3: This embodiment differs from
Embodiment 2 in that a different sealing structural mem-
ber is used in this embodiment to maintain a seal at the
elongated hole 110 during the switching of the cleaning
assembly 20 between the first position and the second
position to prevent dust and the like from entering the
interior of the device body 10 through the elongated hole
110.

[0164] As shown in FIGS. 8, 9, 13, 14 and 77, the
device body 10 is provided with a track groove 120
extending in a second direction, and the cleaning device
further includes a first seal member 810. The first seal
member 810 includes a first stop portion 8101, a second
stop portion 8102 and a guide protrusion. The first stop
portion 8101 and the second stop portion 8102 are an-
gularly arranged, and at least a part of the guide protru-
sion extends into the interior of the track groove 120.
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When the cleaning assembly 20 switches between the
first position and the second position and the cleaning
assembly 20 is pressed against the first stop portion 8101
or the second stop portion 8102, the guide protrusion
rotates on its own axis and moves in the direction of
extension of the track groove 120. The second stop
portion 8102 stops a part of the elongated hole 110 when
the cleaning assembly 20 is in the first position, and the
first stop portion 8101 stops a different part of the elon-
gated hole 110 when the cleaning assembly 20 is in the
second position.

[0165] Specifically, the first stop portion 8101 is linked
with the second stop portion 8102 such that when the
cleaning assembly 20 switches between the first position
and the second position and the cleaning assembly 20 is
pressed against the first stop portion 8101 or the second
stop portion 8102, the first stop portion 8101 and the
second stop portion 8102 rotate simultaneously. When
the cleaning assembly 20 is in the first position, the
cleaning assembly 20 is pressed against the first stop
portion 8101 such that the second stop portion 8102
stops a part of the elongated hole 110. When the cleaning
assembly 20 switches from the first position to the second
position, the cleaning assembly 20 is pressed against the
second stop portion 8102 to rotate the first stop portion
8101 and the second stop portion 8102. When the clean-
ing assembly 20 is in the second position, the first stop
portion 8101 stops a different part of the elongated hole
110.

[0166] Further, during rotation of the first stop portion
8101 and the second stop portion 8102, the position
where the cleaning assembly 20 is pressed against the
first stop portion 8101 changes as the cleaning assembly
20 moves due to the translation of the cleaning assembly
20, and the guide protrusion therefore needs not only
rotate along with the first stop portion 8101 and the
second stop portion 8102, but also needs to move in
the track groove 120 in the second direction.

[0167] It should be noted that the angle between first
stop portion 8101 and second stop portion 8102 and the
shapes of first stop portion 8101 and the second stop
portion 8102 can be adaptively adjusted as needed.
[0168] In this embodiment, the first direction is ar-
ranged at an angle of 90° to the second direction to
facilitate movement of the guide protrusion in the track
groove 120 during the switching of the cleaning assembly
20 from the first position to the second position.

[0169] Inthis embodiment, the first seal member 810is
a rigid seal member to facilitate rotation under the press-
ing action of the cleaning assembly 20. The first seal
member 810 may be made of stainless steel or mild steel.
[0170] Further, the cleaning device further includes a
second seal member 820. The second seal member 820
is arranged between the device body 10 and the first seal
member 810. The second seal member 820 is a flexible
seal member, and the second seal member 820 may be
made of rubber, silicone, etc. Of course, if the mounting
space is sufficient, no second seal member 820 may be
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provided, i.e. only the first seal member 810 seals the
elongated hole 110.

[0171] Embodiment 4: This embodiment differs from
Embodiment 2 in that in this embodiment, the drive mat-
ing structure 711 is in drive connection with the guide
assembly 50 by means of a gear mating with a rack.
[0172] As shown in FIGS. 7 to 12, the drive mating
structure 711 includes a driving gear, and the guide
assembly 50 includes a first guide member 510. The first
guide member 510 is a linear rack with which the driving
gear meshes, and the drive mating structure 711 drives
the cleaning assembly 20 to move linearly.

[0173] Specifically, the cleaning assembly 20 is pro-
vided with a drive motor 710, the drive motor 710 being in
drive connection with the driving gear, and the first guide
member 510 is mounted on the device body 10. During
the switching of the cleaning assembly 20 from the first
position to the second position, the drive motor 710 drives
the gear to rotate, the driving gear is rotatably connected
to the linear gear and moves in the direction of extension
of the driving rack, and the driving gear drives the clean-
ing assembly 20 to move, so as to enable the position
movement of the cleaning assembly 20.

[0174] Further, the cleaning assembly 20 is driven to
move by the means of the driving gear meshing with the
linear rack, achieving the technical effect of position limit-
ing while ensuring a stable connection, so that the clean-
ing assembly 20 moves in a straight line.

[0175] In this embodiment, to further ensure the stabi-
lity of movement of the cleaning assembly 20, the clean-
ing assembly 20 includes a guide groove 260, the guide
groove 260 having a channel extending in the first direc-
tion, and the guide assembly 50 further includes a second
guide member 520. The second guide member 520 and
the first guide member 510 are arranged side by side and
spaced apart from each other, atleast a part of the second
guide member 520 is accommodated in the channel, and
the second guide member 520 is slidably connected to
the guide groove 260. By adding the second guide mem-
ber 520 to achieve the guide and limiting effect, the
cleaning assembly 20 is prevented from moving in a tilted
or unstable manner. The length of the second guide
member 520 is greater than the length of the first guide
member 510. In this embodiment, the switching of the
cleaning assembly 20 between the first position and the
second position along a straight line is achieved by
means of the driving gear and the linear rack.

[0176] It should be noted that the driving gear and the
drive motor 710 may be mounted on the cleaning as-
sembly 20, and the linear rack may be mounted on the
device body 10. Of course, itis also possible that the drive
motor 710 and the driving gear are mounted on the device
body 10 and the linear rack is mounted on the cleaning
assembly 20.

[0177] Embodiment 5: This embodiment differs from
Embodiment 2 in that in this embodiment, the drive mat-
ing structure 711 is in drive connection with the guide
assembly 50 by means of a worm mating with a gear.
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[0178] As shown in FIGS. 18 and 19, the cleaning
device further includes a locking assembly 270. The
guide assembly 50 includes a worm with which the drive
mating structure 711 is in drive connection. The drive
mating structure 711 includes a driving gear with which
the worm is in drive connection. A locking portion of the
locking assembly 270 is locked with or unlocked from the
driving gear. When the driving gear is unlocked from the
locking portion, the worm rotates and drives the driving
gear to rotate on its own axis, so as to rotate the cleaning
assembly 20. When the driving gear is locked by the
locking portion, the worm rotates, the driving gear is
locked by the locking portion and does not rotate, so that
the driving gear moves in the direction of extension of the
worm and drives the cleaning assembly 20 to move in the
first direction.

[0179] Specifically, the worm mates with the driving
gear in such a way that the drive motor 710 drives the
worm to rotate when the driving gear is unlocked from the
locking portion. While the worm is rotating, teeth on the
worm can mesh with the driving gear, whichis rotated by a
circumferential force provided by the worm, thereby driv-
ing the cleaning assembly 20 to rotate. When the driving
gear is locked by the locking portion, at which time the
movable cleaning member 250 of the cleaning assembly
20 cannot rotate under the action of the locking portion,
the drive motor 710 drives the worm to rotate, which
imparts an axial force to the driving gear at this time,
so that the driving gear is moved in an axial direction of
the worm and drives the cleaning assembly 20 to move.
[0180] Further, the drive motor 710 is mounted on the
device body 10, and the drive motor 710 drives the
cleaning assembly 20 to rotate on its own axis or move
by means of the drive connection with the worm, and the
direction of movement of the cleaning assembly 20 and
the direction of rotation of the movable cleaning member
250, on its own axis, of the cleaning assembly 20 can be
controlled by controlling the forward or reverse rotation of
the drive motor 710.

[0181] It should be noted that, in order to achieve the
technical effect of reducing the speed of the movable
cleaning member 250, a gear meshing with the driving
gear and the movable cleaning member 250 may be
provided between the driving gear and the movable
cleaning member 250, and the gear ratio is adjusted
by means of meshing between the gears, to enable
speed adjustment of the movable cleaning member 250.
[0182] Inthis embodiment, the locking assembly 270 is
alead screw motor. The lead screw motor controls a lead
screw to extend toward the driving gear so as toretain the
driving gear so that the driving gear cannot rotate, or the
lead screw motor controls the lead screw to retract away
from the driving gear so as to disengage from the driving
gear.

[0183] Embodiment 6: Differentfrom Embodiment 2, in
this embodiment, a method is provided in which the
cleaning assembly 20 moves in an arc-shaped direction
during switching between the first position and the sec-
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ond position.

[0184] AsshowninFIGS. 15t0 17, the guide assembly
50 is connected to the cleaning assembly 20, the drive
mating structure 711 is arranged on the device body 10,
and the drive mating structure 711 operates to drive the
guide assembly 50 to move in the first direction, so that
the guide assembly 50 drives the cleaning assembly 20 to
move in the first direction.

[0185] Specifically, the guide assembly 50 has a guide
surface that faces the drive mating structure 711. The
guide surface is an arc-shaped surface, which extends in
the first direction.

[0186] Under the guidance of the guide surface of the
guide assembly 50, the drive mating structure 711 drives
the guide assembly 50, together with the cleaning as-
sembly 20, to move in the direction of extension of the arc-
shaped surface. During the switching of the cleaning
assembly 20 between the first position and the second
position, the cleaning assembly 20 moves along the arc-
shaped surface.

[0187] Further, the guide surface has an arc-shaped
rack, and the drive mating structure 711 includes a driving
gear that meshes with the arc-shaped rack. The device
body 10 is further provided with a drive motor 710. The
drive motor 710 drives the driving gear to rotate, and the
driving gear meshes with the arc-shaped rack to drive the
arc-shaped rack to move.

[0188] It should be noted that, without limitation to the
gear mating with the rack, other transmission means may
be employed in this embodiment, such as chain trans-
mission, as long as the cleaning assembly 20 can move in
an arc-shaped direction to enable switching between the
first position and the second position.

[0189] Further, the device body 10 is provided with a
micro-switch 60 and a controller. The micro-switch 60 is
configured to detect the position of the movable cleaning
member 250. The controller is electrically connected to
the micro-switch 60, the rotation driving member 230,
and the drive motor 710.

[0190] The micro-switch 60 is arranged on the device
body 10, and the cleaning assembly 20 is in contact with
the micro-switch 60 in both the first position and the
second position to trigger the micro-switch 60.

[0191] Specifically, by providing the micro-switch 60 to
enable detection of the position of the movable cleaning
member 250, the triggered micro-switch 60 sends a
signal to the controller to cause the controller to control
the operations of the rotation driving member 230 and the
drive mating structure 711, so that the position of the
cleaning assembly 20 can be controlled by controlling the
forward and reverse rotation of the drive motor 710, and
the state of the movable cleaning member 250 can also
be controlled by controlling the activation and deactiva-
tion of the rotation driving member 230.

[0192] In this embodiment, without limitation to the
provision of the micro-switch 60 and the controller, it is
also possible to provide a stop structure, a current sen-
sing apparatus and a controller such that the cleaning
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assembly 20 cannot move further under the action of the
stop structure after moving to the first position or the
second position. In this case, the drive motor 710 cannot
continue to operate, the current changes, the current
sensing apparatus detects the current change and feed-
backs an electrical signal to the controller, and the con-
troller controls the drive motor 710 to adjust the rotational
direction of the output shaft.

[0193] Embodiment 7: In this embodiment, a cleaning
device is provided. As shown in FIG. 20 to FIG. 23, the
cleaning device includes a device body 10, a cleaning
assembly 20 and a restoring member. The cleaning
assembly 20 is movably connected to the device body
10, and the cleaning assembly 20 has an initial position
and a retracted position. One end of the restoring mem-
ber is connected to the cleaning assembly 20, the other
end of the restoring member is connected to the device
body 10, and the restoring member provides a restoring
force for holding the cleaning assembly 20 in the initial
position. When the cleaning assembly 20 is in the re-
tracted position, a part of the cleaning assembly 20 is
located outside a peripheral side of the device body 10.
The part of the cleaning assembly 20 that is located
outside the peripheral side of the device body 10 when
the cleaning assembly 20 is in the initial position is larger
than the part of the cleaning assembly 20 that is located
outside the peripheral side of the device body 10 when
the cleaning assembly 20 is in the retracted position, and
the cleaning assembly 20 switches from the initial posi-
tion toward the retracted position when the part of the
cleaning assembly 20 that is located outside the periph-
eral side of the device body 10 abuts against an edge of
an obstacle.

[0194] Specifically, the restoring member provides a
restoring force for the cleaning assembly 20 to remain in
the initial position, and when the cleaning assembly 20
needs to clean a corner of an obstacle, such as awall, the
cleaning assembly 20 is in contact with the obstacle, and
the obstacle applies a driving force for the cleaning
assembly 20 to move from the initial position to the
retracted position, such that the cleaning assembly 20
may be held in the initial position, in the retracted position,
orin a position between the two positions under the action
of the restoring member, and in this case, the part of the
cleaning assembly 20 that is located outside the device
body 10 can clean the corner region of the obstacle,
thereby effectively improving the cleaning efficiency.
Further, the elastic member is a spring.

[0195] In this embodiment, two implementations are
provided depending on the specific position of the part of
the cleaning assembly 20 that is located outside the
device body 10 in the initial position. The specific details
are as follows.

[0196] Inthe specificimplementation as shown in FIG.
22, the line of travel of the widest position of the device
body 10 determines the maximum cleaning range of the
cleaning device, and when the cleaning assembly 20is in
the initial position, at least a part of the edge of the
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cleaning assembly 20 reaches the edge of the maximum
cleaning range.

[0197] Specifically, the device body 10 has a wide part
and a narrow part, and the cleaning assembly 20 is
mounted in a region outside the widest position of the
device body 10, so that although a part of the cleaning
assembly 20 extends to a region outside the device body
10, the edge of the cleaning assembly 20 is still flush with
a boundary of a wide region in the travel direction.
[0198] Further, the cleaningassembly 20 is mounted at
a front end or rear end of the device body 10 in the travel
direction of the cleaning device, the width of the frontend
orrear end being less than the width of a middle region of
the device body 10. After the cleaning assembly 20
moves toward the initial position away from the device
body 10, the part outside the device body 10is flushwith a
region boundary of the middle region of the device body
10 in the travel direction.

[0199] Inthe specific implementation as shown in FIG.
23, the line of travel of the widest position of the device
body 10 determines the maximum cleaning range of the
cleaning device, and when the cleaning assembly 20is in
the initial position, at least a part of the edge of the
cleaning assembly 20 extends beyond the outer side
of the maximum cleaning range.

[0200] Specifically, the device body 10 has a wide part
and a narrow part, and the cleaning assembly 20 is
mounted in a region outside the widest position of the
device body 10, so that although a part of the cleaning
assembly 20 extends to a region outside the device body
10, the edge of the cleaning assembly 20 may extend
outside a wide partial region in the travel direction.
[0201] Further, the cleaning assembly 20 is mounted at
a front end or rear end of the device body 10 in the travel
direction of the cleaning device, the width of the front end
or rear end being less than the width of a middle region of
the device body 10. After the cleaning assembly 20
moves toward the initial position away from the device
body 10, the part outside the device body 10 extends
outside the wide partial region.

[0202] From the above description, it can be seen that
the embodiments of the present application achieve the
following technical effects. 1. When the cleaning assem-
bly 20 is in the first position and in the second position, the
cleaning assembly 20 is at least partially located outside
the peripheral side of the device body 10, and whenin the
second position, cleaning is achieved at a blind spot such
as the obstacle. The cleaning is more comprehensive,
and the cleaning efficiency is improved. 2. The cleaning
assembly 20 switches between the first position and the
second position by the forward and reverse rotation of the
drive motor 710. The stability of the transmission relation-
ship is improved. 3. The movable cleaning assembly 20
and the static cleaning member 310 are cooperatively
used, and the combined cleaning in a movable manner
and a static manner improves the cleaning efficiency of
the cleaning device.

[0203] Of course, Embodiments 2 to 7 are also not
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limited to being combined with the aforementioned Em-
bodiment 1, and on the basis of feasibility, the overall or
partial structure of Embodiments 2 to 7 can be combined
with any feasible embodiment to meet different purposes
of use, which is not specially limited herein.

[0204] Embodiment 8: This embodiment provides a
cleaning device, including a device body 10 and a clean-
ing assembly 20. The cleaning assembly 20 is connected
to the device body 10, and the cleaning assembly 20 has
a first position. When the cleaning assembly 20 is in the
first position, a part of the cleaning assembly 20 is located
outside a peripheral side of the device body 10.

[0205] By locating a part of the cleaning assembly 20
outside the peripheral side of the device body 10, and by
controlling a movement path of the device body 10, the
cleaning assembly 20 protruding outside the device body
10 can come into contact with an edge of an obstacle
during the movement of the device body 10, soastoclean
a region near the obstacle.

[0206] Based on the foregoing, a universal travel me-
chanism (not shown) is provided on the device body and
enables the device body to move in any direction.
[0207] By locating a part of the cleaning assembly 20
outside the peripheral side of the device body 10, and by
controlling a movement path of the device body 10 with
the universal travel mechanism, the cleaning assembly
20 protruding outside the device body 10 can come into
contact with an edge of an obstacle during the movement
of the device body 10, so as to clean a region near the
obstacle.

[0208] In a specific embodiment, the universal travel
mechanism includes a Mecanum wheel set arranged on
the device body 10.

[0209] In another specific embodiment, the universal
travel mechanismincludes a track wheel set arranged on
the device body 10.

[0210] Of course, Embodiment 8 is also not limited to
being combined with the aforementioned Embodiment 1,
and on the basis of feasibility, the overall or partial struc-
ture of Embodiment 8 can be combined with any feasible
embodiment to meet different purposes of use, which is
not specially limited herein.

[0211] Embodiment 9: A specific implementation of a
swing-drive second driving structure 50M is mainly de-
scribed in this embodiment. In this embodiment, a first
driving structure 40M includes at least a second driving
assembly 5B, and the second driving structure 50M in-
cludes at least a first driving assembly 4B.

[0212] This embodiment provides a cleaning device,
including a device body 10 and a cleaning mechanism
mounted on the device body 10. The cleaning mechan-
ism is adapted to move along with the device body 10 to
clean a surface to be cleaned. In this embodiment, the
cleaning mechanism includes a base 1B connected to
the device body 10, a cleaning assembly 20 connected to
the base 1B, and a second driving assembly 5B con-
nected to the cleaning assembly 20. When the cleaning
device cleans the surface to be cleaned, the second
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driving assembly 5B drives the cleaning assembly 20 to
rotate on its own axis to clean the surface to be cleaned,
and the cleaning device moves to drive the device body
10 and the cleaning assembly 20 to move, so as to
achieve mobile cleaning for the surface to be cleaned.
[0213] Inthe prior art, a cleaning member 100B on the
cleaning device is generally fixed relative to the position
ofthe device body 10, and due to the body limitation of the
cleaning device, there is a limit to the region of the
cleaning member 100B during cleaning, for example,
the cleaning member 100B cannot clean corners of the
surface to be cleaned, resulting in a poor cleaning effect.
[0214] In order to solve the above problem, in this
embodiment, referring to FIG. 24, the cleaning assembly
20 includes a cleaning member 100B. The cleaning
mechanism further includes a first driving assembly
4B. The first driving assembly 4B is adapted to drive
the cleaning member 100B to rotate relative to the base
1B such that the cleaning member 100B has an inwardly
retracted position or an outwardly extended position,
thereby achieving an improved cleaning effect of the
cleaning member 100B.

[0215] Specifically, the first driving assembly 4B in-
cludes a first driving member 43B, a transmission mem-
ber 41B connected to the first driving member 43B, a
swing member 42B cooperating with the transmission
member 41B, and an actuation member 421B rotatably
arranged on a spindle 2B. The firstdriving member 43B is
adapted to generate a driving force, and the first driving
member 43B can rotate in a first direction or in a second
direction according to a control signal. The swing mem-
ber 42B is rotatably arranged on the base 1B, the clean-
ing member 100B is rotatably connected to the swing
member 42B, and is rotatably connected to the base 1B
viathe spindle 2B, the swing member 42B is connected to
the cleaning member 100B, and two ends of the actuation
member 421B act on the swing member 42B and the
transmission member 41B, respectively. The swing
member 42B cooperates with the transmission member
41B and is driven to rotate by the transmission member
41B, so as to switch the cleaning member 100B between
the inwardly retracted position (see FIG. 26) and the
outwardly extended position (see FIG. 25). When the
cleaning member 100B performs normal cleaning (no
need to clean a corner), the cleaning member 100B can
clean a surface to be cleaned by simply being in the
inwardly retracted position. When the cleaning device
needs to clean a corner of the surface to be cleaned, the
cleaning member 100B needs to move from the inwardly
retracted position to the outwardly extended position to
enable the cleaning device to clean the corner of the
surface to be cleaned. It should be noted that in this
embodiment, the cleaning member 100B is a cleaning
cloth disk. An edge of the cleaning cloth disk protrudes
beyond an edge of the swing member 42B to achieve an
improved cleaning effect on the surface to be cleaned.
[0216] In one case, a driving force of the first driving
member 43B in the first direction is transmitted to the

10

15

20

25

30

35

40

45

50

55

28

actuation member 421B by the transmission member
41B, such that the transmission member 421 rotates to
drive the swing member 42B to rotate, so as to enable the
cleaning member 100B to rotate in the second direction
along with the swing member 42B and thus move from
the inwardly retracted position to the outwardly extended
position. It should be noted that in this embodiment,
during the switching of the cleaning member from the
inwardly retracted position to the outwardly extended
position, the actuation member 421B stores energy un-
der a driving force of the transmission member 41B and
drives the swing member 42B to rotate; and when the
driving force applied to the transmission member 41B is
canceled, the actuation member 421B releases the
stored energy to drive the swing member 42B to continue
to swing in the direction of the outwardly extended posi-
tion.

[0217] Specifically, the actuation member 421B in-
cludes a sleeve portion 4211B sleeved on the spindle
2B, and a first abutting end 4212B and a second abutting
end 4213B arranged on the peripheral side of the sleeve
portion 4211B. The first abutting end 4212B abuts with
the transmission member 41B, and the second abutting
end 4213B abuts with the swing member 42B, such that
the first abutting end 4212B can rotate about the sleeve
portion 4211B under the driving force of the transmission
member 41B in the second direction, such that the sec-
ond abutting end 4213B can abut with the swing member
42B to rotate and thus move the cleaning member 100B
from the inwardly retracted position to the outwardly
extended position.

[0218] More specifically, the transmission member
41B is provided with a retaining slot 411B. The swing
member 42B further includes a first pressing portion
4221B. The first abutting end 4212B is adapted to be
retained in the retaining slot 41, and the second abutting
end 4213B fits with and abuts with the first pressing
portion 4221B. When the first driving member 43B ro-
tates in the first direction, the first driving member 43B
drives the transmission member 41B to rotate in the
second direction, and the retaining slot 411B abuts with
the first abutting end 4212B, so as to drive the second
abuttingend 4213B to rotate in the second direction, such
that the second abutting end 4213B abuts with the first
pressing portion 4221B so as to drive the entire swing
member 42B to rotate in the second direction and then
move the cleaning member 100B from the inwardly re-
tracted position to the outwardly extended position.
[0219] As described above, referring to FIG. 111 and
FIG. 112, the swing member 42B further includes a
second pressing portion 4222B and a supporting portion
4223B arranged on two sides of the first pressing portion
4221B, respectively, and the cleaning member 100B is
located below the supporting portion 4223B and con-
nected to the supporting portion 4223B. The transmis-
sion member 41B further includes an abutment portion
44B which fits with and abuts against the second pressing
portion4222B, and the transmission member41B rotates
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in the first direction under the driving force of the first
driving member 43B in the second direction, and then
drives the abutment portion 44B to rotate about the
spindle 2B in the first direction, so as to abut with the
second pressing portion 4222B to drive the swing mem-
ber 42B to rotate so as to move the cleaning member
100B from the outwardly extended position to the in-
wardly retracted position. It is worth noting that in this
embodiment, during both processes of the cleaning
member 100B moving from the outwardly extended posi-
tion to the inwardly retracted position and of the cleaning
member 100B moving from the inwardly retracted posi-
tion to the outwardly extended position, the second
pressing portion 4222B abuts against the abutment por-
tion 44B at all times.

[0220] It should be noted that in this embodiment, the
actuation member 421B is an elastic member, preferably
a torsion spring that can maintain the stability of the
transmission member 41B and the swing member 42B
when the cleaning member 100B switches between the
outwardly extended position and the inwardly retracted
position. In this embodiment, one torsion spring is pro-
vided, and in other embodiments, a different number of
torsion springs may be provided, for example, two torsion
springs are provided. In this embodiment, the torsion
spring has an open end and a closed end. The open
end serves as the first abutting end 4212 and is retained
in the retaining slot 411B, and the closed end serves as
the second abutting end 4213 and fits with the first
pressing portion 4221B of the swing member, such that
the driving force of the first driving member 43B is trans-
mitted to the first abutting end 4212 by the transmission
member 41B, and after the first driving member 43B
overcomes the elastic force of the torsion spring, the
closed end is driven to rotate about the spindle 2B and
presses against the first pressing portion 4221B of the
swing member 42B, such that the swing member 42B
drives the cleaning member 100B to rotate. In other
embodiments, the actuation member 421B may also
be provided as a different structure, such as a structure
connected by two connecting plates and rotating about
the spindle 2B, as long as the above effects can be
achieved. The specific structure is not specifically limited
herein.

[0221] In this embodiment, the purpose of providing
the actuation member 421B as an elastic member is as
follows. On the one hand, during the operation of the
cleaning mechanism along with the device body 10, the
cleaning mechanism may be subjected to the action of an
external force, for example, the cleaning mechanism is
pressed by an obstacle when it is in the outwardly ex-
tended position or in a position between the inwardly
retracted position and the outwardly extended position,
the elastic member may achieve a certain cushioning
effect on the cleaning assembly 20 to prevent the clean-
ing assembly 20 from being damaged when it hits against
the base 1B under an external force. Moreover, since the
elastic member is provided, the elastic force acts on the
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first pressing portion 4221B at all times, such that the
entire cleaning member 100B can abut with the corner at
all times to clean the corner, and the cleaning member
100B will not switch to the inwardly retracted position
when the cleaning member 100B is pressed under the
external force. On the other hand, no matter whether the
cleaning member 100B rotates from the outwardly ex-
tended position to the inwardly retracted position or from
the inwardly retracted position to the outwardly extended
position, during the transmission process, the cleaning
member 100B is subjected to the action of a friction force
in a direction opposite to the rotational direction of the
swing member 42B, and the elastic force of the elastic
member can counteract part of the friction force gener-
ated by the cleaning member 100B during the rotation, so
as to improve the stability of the cleaning mechanism.
[0222] Referring to FIG. 28 and FIG. 30, in this embo-
diment, the transmission member 41B further includes a
gear portion 412B and a connecting portion 413B con-
nected to the gear portion 412B, the gear portion 412B is
adapted to be connected to the first driving member 43B,
the abutment portion 44B is arranged on the connecting
portion 413B, the firstdriving member 43B drives the gear
portion 412B to rotate, such that the connecting portion
413B is driven to rotate to drive the first abutting end
4212B torotate to switch the cleaning member 100B from
the inwardly retracted position to the outwardly extended
position, or the connecting portion 413B is driven to rotate
to drive the abutment portion 44B to rotate.

[0223] When the first driving member 43B drives the
gear portion 412B to rotate, the connecting portion 413B
may be driven to rotate to drive the first abutting end
4212B torotate, such that the second abuttingend 4213B
is driven to press against the first pressing portion 4221B
and then move the cleaning member 100B from the
outwardly extended position to the inwardly retracted
position. Alternatively, when the first driving member
43Bdrives the gear portion 412B to rotate, the connecting
portion 413B may be driven to rotate to drive the abut-
ment portion 44B to rotate, such that the abutment portion
44B abuts with the second pressing portion 4222B, so as
to drive the entire swing member 42B to rotate and then
move the cleaning member 100B from the inwardly re-
tracted position to the outwardly extended position.
[0224] Further, the transmission member 41B further
includes a first gear 414B connected to the first driving
member 43B and a second gear 415B meshing with the
first gear 414B, and the second gear 415B includes the
gear portion 412B, the connecting portion 413B and the
abutment portion 44B described above. In this embodi-
ment, the second gear 415B is an incomplete gear, with
its perimeter provided as long as it is ensured that the
cleaning member 100B can switch between the inwardly
retracted position and the outwardly extended position.
The purpose of providing the second gear 415B as an
incomplete gear is to reduce the space occupied by the
second gear 415B. In other embodiments, the second
gear 415B may also be provided as a complete gear,
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which is not specifically defined herein.

[0225] Asdescribed above, in orderto achieve reason-
able space usage and reduce the size of the entire
cleaning mechanism, in this embodiment, referring to
FIG. 27, FIG. 31 and FIG. 32, the sleeve portion 4211B
includes an upper halfend 4214B, alower halfend 4215B
connected to the upper half end 4214B, and a space
formed between the upper half end 4214B and the lower
half end 4215B; the swing member 42B includes an
upper end 4224B and a lower end 4225B connected to
the upper end 4224B; and the upper half end 4214B and
the lower half end 4215B of the actuation member 421B
are alternately arranged with the upper end 4224B and
the lower end 4225B of the swing member 42B, such that
the actuation member 421B and the swing member 42B
can be securely connected via the spindle 2B, and the
actuation member 421B and the swing member 42B can
form a more compact structure with the base 1B.
[0226] Referring to FIG. 27, in the present application,
the cleaning mechanism further includes a bearing 54B
arranged between a rotating portion 311 and the spindle
2B, and a shaft sleeve 55B arranged outside the bearing
54B. The main function of the shaft sleeve 55B is to
reduce the wear generated during the rotation of the
connecting portion 413B of the second gear 415B about
the spindle 2B, and the bearing 54B can reduce the
friction force generated during the rotation of the swing
member 42B about the spindle 2B, so as to achieve the
effect of the first driving member 43B being effort-saving.
[0227] Referring to FIG. 27, the cleaning mechanism
further includes a fixing assembly 6B. The fixing assem-
bly 6B is adapted to fix the spindle 2B to the base 1B. In
this embodiment, the fixing assembly 6B includes a first
fixing member 61B and a second fixing member 62B
arranged at two ends of the spindle 2B, respectively; a
first slot 11B and a second slot 12B, which are mated with
the first fixing member 61B and the second fixing member
62B, are provided above and below the base 1B, respec-
tively; two ends of the spindle 2B extend into the first slot
11B and the second slot 12B, respectively; and the two
ends of the spindle 2B pass through the holes in the first
fixing member 61B and the second fixing member 62B,
such that the first fixing member 61B and the second
fixing member 62B are embedded into the first slot 11B
and the second slot 12B, respectively, to fix the spindle 2B
to the base 1B. In this embodiment, the first fixing mem-
ber 61B is a nut embedded in the first slot 11B.

[0228] Inordertoimprove the stability of the spindle 2B
andthe base 1B, in thisembodiment, afirst step 21B flush
with the bottom of the first slot 11B is provided at the upper
portion of the spindle 2B, and after the first fixing member
61B is embedded in the first slot 11B, the bottom of the
firstfixing member 61B presses against the first step 21B.
The spindle 2B is further provided with a second step 22B
flush with the bottom of the second slot 12B; the second
fixing member 62B includes a cover plate 622B arranged
in the second slot 12B and a screw 621B passing through
the cover plate 622B and connected to the spindle 2B,
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and atleast a part of the cover plate 622B is embedded in
the second slot 12B, such that a first protrusion 6221B of
the cover plate 622B abuts with the second step 22B; and
after a second protrusion 6222B of the cover plate 622B
abuts with an end of a threaded rod, the second fixing
member 62B passes through the cover plate 622B and
abuts with a lower end of the second protrusion 6222B,
and is then inserted into the spindle 2B, so as to tightly
lock the spindle 2B to the base 1B.

[0229] In this embodiment, the cleaning mechanism
further includes a second driving assembly 5B. The
second driving assembly 5B and the cleaning member
100B are arranged above and below the supporting
portion 312, respectively, and the second driving assem-
bly 5B is connected to the cleaning member 100B to
provide a driving force for the cleaning member 100B,
so as to drive the cleaning member 100B to rotate on its
own axis.

[0230] More specifically, referring to FIG. 29 and FIG.
30, the second driving assembly 5B includes a second
driving member 51B, a third gear 52B connected to the
second driving member 51B, and a fourth gear 53B
meshing with the third gear 52B. The fourth gear 53B
is connected to the cleaning member 100B, such that the
driving force generated by the second driving member
51B can be transmitted to the third gear 52B and then to
the fourth gear 53B, so as to drive the cleaning member
100B to rotate. It is worth noting that since the entire
second driving member 51B can rotate along with the
swing member 42B, in this embodiment, during the
movement of the cleaning member 100B in the inwardly
retracted position, in the outwardly extended position,
and in any position between the inwardly retracted posi-
tion and the outwardly extended position, the second
driving member 51B will rotate in an accommodating
space of the base 1B along with the swing member
42B. The purpose of such an arrangement is that the
second driving assembly 5B and the cleaning member
100B are vertically arranged on two sides of the swing
member 42B, and the second driving assembly 5B does
notinterfere with the base 1B during the movement, such
that this part has a compact structure to achieve reason-
able space usage.

[0231] Referring to FIG. 32, the cleaning mechanism
further includes a first detection assembly 7B in signal
connection with an electric control, the first detection
assembly 7B detects the position of the connecting por-
tion 413B to detect the state of the cleaning member
100B beingin the outwardly extended position, thatis, the
first detection assembly 7B is adapted to detect whether
the cleaning member 100B is in the outwardly extended
position when the cleaning member 100B moves from
the inwardly retracted position to the outwardly extended
position. During the movement of the cleaning member
100B from the inwardly retracted position to the out-
wardly extended position, the first detection assembly
7B is adapted to transmit a first in-place signal, the
electric control receives the first in-place signal, indicat-
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ing that the cleaning member 100B has reached the
outwardly extended position, and the electric control
controls the first driving member 43B to stop operation
according to the first in-place signal, that is, the first
driving member 43B stops rotating in the first direction.
[0232] Itis worth noting that in this embodiment, since
the second gear 415B under an external force drives the
swing member to rotate, the cleaning member 100B
connected to the swing member 42B moves between
the outwardly extended position and the inwardly re-
tracted position. Accordingly, in this embodiment, the first
detection assembly 7B detects the position of the con-
necting portion 413B to detect the state of the cleaning
member being in the outwardly extended position or in
the inwardly retracted position. In this embodiment, the
first detection assembly 7B is specifically arranged as
follows. The first detection assembly 7B includes a first
transmitting member 71B and a first receiving member
72B cooperating with the first transmitting member 71B.
Thefirsttransmitting member 71B is arranged on one of a
side wall of the connecting portion 413B of the second
gear 415B and an inner side wall of the base 1B, and the
firstreceiving member 72B is arranged on the other of the
side wall of the connecting portion 413B of the second
gear 415B and the inner side wall of the base 1B. When
the first driving member 43B drives the first gear 414B to
rotate in the first direction, the gear portion 412B of the
second gear 415B drives the connecting portion 413B to
rotate in the second direction to drive the cleaning mem-
ber 100B to move from the inwardly retracted position to
the outwardly extended position, and at this time, when
the first transmitting member 71B or the first receiving
member 72B arranged on the side wall of the connecting
portion 413B rotates to the outwardly extended position,
the first transmitting member 71B transmits a first in-
place signal to the first receiving member 72B, the first
receiving member 72B transfers the firstin-place signal to
the electric control, and the electric control controls the
first driving member 43B to stop operation. On the con-
trary, if the first receiving member 72B cannot receive the
first in-place signal transmitted by the first transmitting
member 71B, indicating that the cleaning member 100B
is not in the outwardly extended position, the first driving
member 43B will continue to operate in the first direction.
It should be noted that in this embodiment, photoelectric
switch in-place detection is preferably used, and

achieves higher reliability than other continuous
switches.
[0233] Similarly, referring to FIG. 33, the cleaning me-

chanism further includes a second detection assembly
8B in signal connection with the electric control. The
second detection assembly 8B is adapted to detect the
position of the connecting portion 413B to detect the state
of the cleaning member 100B being in the inwardly
retracted position, thatis, the second detection assembly
8B is adapted to detect whether the cleaning member
100B is in the inwardly retracted position during the
movement of the cleaning member 100B from the out-
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wardly extended position to the inwardly retracted posi-
tion. When the cleaning member 100B moves from the
outwardly extended position to the inwardly retracted
position, the second detection assembly 8B is adapted
totransmit a second in-place signal to the electric control,
and the electric control controls the first driving member
43B to stop operation according to the second in-place
signal, thatis, the first driving member 43B stops rotating
in the second direction.

[0234] In this embodiment, the second detection as-
sembly 8B also detects the position of the connecting
portion 413B to detect the state of the cleaning member
100B being in the outwardly extended position or in the
inwardly retracted position. In this embodiment, the sec-
ond detection assembly 8B is specifically arranged as
follows. The second detection assembly 8B includes a
second transmitting member 81B and a second receiving
member 82B cooperating with the second transmitting
member 81B. The second transmitting member 81B is
arranged on one of the bottom of the connecting portion
413B and an inner bottom wall of the base 1B, and the
second receiving member 82B is arranged on the other of
the bottom of the connecting portion 413B and the inner
bottom wall of the base 1B. When the first driving member
43B drives the first gear 414B to rotate in the second
direction, the driving force applied to the actuation mem-
ber 421B by the gear portion 412B of the second gear
415B is canceled, and the actuation member 421B
switches from the outwardly extended position to the
inwardly retracted position under its elastic force and
an external force of an obstacle, and at the same time,
after the second transmitting member 81B or the second
receiving member 82B arranged at the bottom of the
connecting portion 413B also rotates to the inwardly
retracted position, the second transmitting member
81B transmits a second in-place signal to the second
receiving member 82B, the second receiving member
82B transfers the second in-place signal to the electric
control, and the electric control controls the first driving
member 43B to stop operation. On the contrary, if the
second receiving member 82B cannot receive the sec-
ond in-place signal transmitted by the second transmit-
ting member 81B, indicating that the cleaning member
100B is not in the inwardly retracted position, the first
driving member 43B will continue to rotate in the second
direction. Similarly, in this embodiment, photoelectric
switch in-place detection is preferably used, and
achieves higher reliability than other continuous
switches. It is worth noting that in this embodiment, the
control logic of the cleaning member between the out-
wardly extended position and the inwardly retracted po-
sition is as follows. When the cleaning member moves
toward the outwardly extended position, the first driving
member 43B rotates to drive the transmission member
41B and the swing member 42B to rotate, and at this time,
the first detection assembly 7B is adapted to detect the
position of the transmission member 41B, instead of the
position of the cleaning member; when it is detected that
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the transmission member 41B has reached a preset
position, i.e., the cleaning member has reached the out-
wardly extended position, the first driving member 43B
stops rotation; and since a torsion spring is provided
between the swing member 42B and the transmission
member 41B, the torsion spring also drives the cleaning
member to swing outwardly, and the outwardly swung
angle of the cleaning member is uncertain, depending on
whether the cleaning member encounters an external
obstacle or wall, and related to the strength of force that is
applied to the torsion spring. When the cleaning member
moves toward the inwardly retracted position, theoreti-
cally, the time required for the first driving member 43B to
drive the cleaning member to swing inwardly by A° is t1.
However, in practice, due to the tolerance present during
transmission of the first gear and the second gear, during
the actual control of inward retraction, the actual driving
time period of a motor is t1+t2, and the cleaning member
continues to retract inwardly for the time period of t2 and
can thus cancel the tolerance of transmission of the first
gear and the second gear. During the inward retraction,
the second detection assembly detects the position of the
transmission member 41B, and due to the hard abutment
of the transmission member with the swing member 42B,
when the second detection assembly detects that the
cleaningmemberis in aninwardly retracted state, the first
driving member 43B continues to operate for the time
period t2, and when the time period t2 is elapsed, the first
driving member 43B stops rotation. That is, the inwardly
retracted position is detected first, and then the motor
continues to rotate for the time period t2. In this embodi-
ment, t2 may be any time period, for example, t2 may be 0
to 10 seconds. For example, a preset time period T3 is 1
second, 2 seconds, 3 seconds, 4 seconds, 5 seconds, 9
seconds, 10 seconds, etc.

[0235] In the present application, referring to FIG. 24
and FIG. 29, the cleaning mechanism further includes a
first damping assembly 9B. The first damping assembly
9B is adapted to prevent the cleaning assembly 20 from
hitting against the base 1B when rotating from the out-
wardly extended position to the inwardly retracted posi-
tion. Specifically, the first damping assembly 9B includes
the first damping member 91B arranged on the second
driving assembly 5B, and the base 1B includes a first
abutting portion 13B. When the cleaning member 100B is
in the inwardly retracted position, the first damping mem-
ber 91B is in contact with the first abutting portion 13B,
and there is a gap between the cleaning assembly 20 and
the base 1B in a horizontal direction. It can also be
understood that when the cleaning member 100B is in
the inwardly retracted position, only the first damping
member 91B is in contact with the base 1B, and the other
parts are not in contact with the base 1B, so as to prevent
the cleaning mechanism from hitting against the base 1B.
[0236] The cleaning mechanism further includes a
second damping assembly 10B. The second damping
assembly 10B is adapted to prevent the cleaning assem-
bly 20 from hitting against the base 1B when rotating from
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the inwardly retracted position to the outwardly extended
position. Specifically, the second damping assembly 10B
includes the second damping member 101B arranged on
the second driving assembly 5B, and the base 1B in-
cludes a second abutting portion 14B arranged on an
inner wall. When the cleaning member 100B is in the
outwardly extended position, the second damping mem-
ber 101B is in contact with the second abutting portion
14B, and there is a gap between the cleaning assembly
20 and the inner wall of the base 1B in the horizontal
direction. It can also be understood that when the clean-
ing member 100B is in the outwardly extended position,
only the second damping member 101B is in contact with
the inner wall of the base 1B, and the other parts are notin
contact with the base 1B, so as to prevent the cleaning
mechanism from hitting against the inner wall of the base
1B. It should be noted that in this embodiment, both the
first damping member 91B and the second damping
member 101B are made of silicone.

[0237] Of course, on the basis of feasibility, the overall
or partial structure of Embodiment 9 can be combined
with any feasible embodiment to meet various purposes
of use, which is not specially limited herein.

[0238] In one implementation, a lifting structure for
raising and lowering the cleaning assembly 20 includes
a connection member and a driving assembly. The con-
nection member includes a first end connected to the
cleaning assembly 20 and a second end rotatably con-
nected to the device body 10. The driving assembly is
connected to the connection member and configured to
drive the connection member to rotate about a fulcrum of
the second end on the device body 10, so as to drive the
cleaning assembly 20 to perform a lifting movement
relative to the device body 10. The cleaning assembly
20 has a cleaning state in which it is in contact with the
surface to be cleaned and a raised state in which it is
away from the surface to be cleaned.

[0239] Optionally, when the cleaning member 91H is a
cleaning cloth, the cleaning cloth has a quantity of floating
displacementin a height direction, and the cleaning state
includes a first cleaning state and a second cleaning
state, in both of which the cleaning cloth may be in contact
with the surface to be cleaned. When the connection
member rotates, the cleaning assembly 20 first switches
from the first cleaning state to the second cleaning state
and then switches to the raised state. When the cleaning
assembly 20 switches from the first cleaning state to the
second cleaning state, since the movement trajectory of
the first end of the connection member is an arc, the
cleaning assembly 20 has the tendency to move toward
the edge of the device body 10. That is, during the
switching of the cleaning assembly 20 from the first
cleaning state to the second cleaning state, the cleaning
assembly 20 may have a transverse displacement while
lifting, such that the cleaning assembly 20 extends out-
wardly, and the cleaning assembly 20 can perform edge-
wise cleaning, thereby effectively solving the problem of
being unable to clean the dusty region atthe edge hard to
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reach.

[0240] Embodiment 10: A specificimplementation of a
side brush 400M is mainly described in this embodiment.
The side brush 400M includes at least a sweeping device
1000C. Based on the foregoing, this embodiment is
different from the other embodiments in that the sweep-
ing device 1000C is used in this embodiment.

[0241] As shown in FIG. 34, the cleaning device in-
cludes a device body 10 and the sweeping device 1000C
arranged on the device body 10, and the sweeping device
1000C can sweep the garbage on the floor.

[0242] AsshowninFIG. 35and FIG. 36, the sweeping
device 1000C provided in this embodiment includes a
housing 100C, a sweeping assembly 300C, and a driving
mechanism 200C which is arranged in the housing 100C.
The sweeping assembly 300C is arranged at an output
end of the driving mechanism 200C, and the driving
mechanism 200C can drive the sweeping assembly
300C to rotate so as to remove the garbage on the floor.
[0243] In the prior art, the cleaning component is in
contact with the floor at all times during the traveling
process of the cleaning robot, easily causing secondary
contamination. In order to solve this problem, in this
embodiment, the driving mechanism 200C can also drive
the sweeping assembly 300C to perform a lifting move-
ment to raise the sweeping assembly 300C when it does
not perform sweeping, such that the sweeping assembly
300C is away from the floor to avoid secondary contam-
ination, thereby ensuring the cleaning effect of the
sweeping device 1000C.

[0244] Moreover, the sweeping device 1000C further
includes an adjustment assembly 400C arranged on the
device body 10. The adjustment assembly 400C is de-
formable under an external force, such that the housing
100C swings in adirection close to the device body 10, so
as to cushion the force of the sweeping device 1000C
hitting against an obstacle, thereby prolonging the ser-
vice life of the sweeping device 1000C.

[0245] The detailed structure of the sweeping assem-
bly 300C will be described with reference to FIG. 37 to
FIG. 40.

[0246] The sweeping assembly 300C includes a de-
formable cover 330C, at least two sets of bristles 320C,
and an insert 340C. The sweeping assembly may be a
roller brush, a side brush or other cleaning members.
[0247] The deformable cover 330C is connected to the
driving mechanism 200C, the deformable cover 330C
has a receiving cavity 310C, and a portion of the driving
mechanism 200C is located in the receiving cavity 310C.
The at least two sets of bristles 320C are spaced apart
from each other along the circumference of the deform-
able cover 330C, and the insert 340C is arranged be-
tween the bristles 320C and the deformable cover 330C,
such that the bristles 320C is supported and can be in an
open state to facilitate sweeping the floor. The driving
mechanism 200C drives the deformable cover 330C to
deform to raise the bristles 320C off the floor, such that
the bristles 320C are off the floor to avoid secondary
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contamination of the floor.

[0248] Optionally, the deformable cover 330C includes
at least two deformable members 331C. One ends of the
atleast two deformable members 331C are connected to
each other, and the other ends of the two deformable
members 331C extend away from each other. A defor-
mation gap 332C is provided between portions of two
adjacent deformable members 331C, the at least two
deformable members 331C enclose the receiving cavity
310C, and the inner diameter of the receiving cavity 310C
gradually increases in the direction close to the bristles
320C. The width of the deformation gap 332C between
the at least two deformable members 331C is adjusted to
ensure the deformable cover 330C to have a sufficient
deformation space.

[0249] Further, the deformable member 331C is made
of soft rubber, so as to ensure the deformable member
331C to be more easily deformed. In addition, the insert
340C is made of hard rubber, and the insert 340C is used
to secure the bristles 320C, which is conducive to ensur-
ing the position and cleaning effect of the bristles 320C.
[0250] The detailed structure of the adjustmentassem-
bly 400C will be described with reference to FIG. 36.
[0251] As shown in FIG. 36, the adjustment assembly
400C includes a fixing shaft 410C and an adjustment
member 420C. The fixing shaft 410C is arranged on the
device body 10, the adjustment member 420C is rotata-
bly sleeved on the fixing shaft 410C, the adjustment
member 420C includes a first end 421C and a second
end 422C arranged at an angle, The first end 421C and
the second end 422C abut against a portion of the hous-
ing 100C and a portion of the device body 10, respec-
tively, and the housing 100C enables the angle between
the first end 421C and the second end 422C to be
reduced under an external force. The adjustment assem-
bly 400C applies an external force to reduce the angle
between the first end 421C and the second end 422C,
such that the housing 100C swings in a direction close to
the device body 10, such that the housing 100C retracts
inwardly to cushion the force of the sweeping device
1000C hitting against an obstacle, thereby prolonging
the service life of the sweeping device 1000C. For ex-
ample, the adjustment member 420C is a torsion spring,
which is a conventional adjustment member 420C and
has the advantage of being low in cost and easy to
purchase.

[0252] It can be understood that the adjustment as-
sembly 400C is in a free state under normal conditions,
and the first end 421C and the second end 422C are
maintained at a firstangle. In this case, the housing 100C
protrudes from the peripheral contour of the device body
10, such that the bristles 320C can be exposed from the
device body 10, and the bristles 320C of the sweeping
assembly 300C can cover the side and corner of a wall to
achieve an improved cleaning effect. During the opera-
tion of the cleaning robot, when the sweeping device
1000C hits against an obstacle such as a wall, the hous-
ing 100C may retract under the force of the adjustment
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member 420C.

[0253] Further, still referring to FIG. 36, a sliding slot
110C is formed in the housing 100C, and the fixing shaft
410C is located in the sliding slot 110C. During the move-
ment of the housing 100C toward the device body 10
under the external force, the fixing shaft 410C can slide in
the sliding slot 110C, such that the housing 100C trans-
lates while swinging, which is conducive to extending the
range of movement of the housing 100C and thus im-
proving the effect of cushioning the impact force.
[0254] The detailed structure of the driving mechanism
200C will be described with reference to FIG. 37 to FIG.
40.

[0255] As shown in FIG. 37 to FIG. 39, the driving
mechanism 200C includes a driving member 210C and
a transmission assembly 220C. The driving member
210C is arranged on the housing 100C, the transmission
assembly 220C is arranged at an output end of the driving
member 210C, and the deformable cover 330C of the
sweeping assembly 300C is arranged at an end of the
transmission assembly 220C away from the driving
member 210C. The sweeping assembly 300C is driven
to rotate, such that the bristles 320C can clean the floor
while rotating.

[0256] Further, referring to FIG. 39, the transmission
assembly 220C includes a first gear 221C and a gear set
222C. The first gear 221C is connected to the output end
of the driving member 210C, the gear set 222 meshes
with the first gear 221C, and the sweeping assembly
300C is sleeved on the output end of the gear set
222C. With the structure of the gear set 222C, the de-
formable cover 330C and the output end of the driving
member 210C may be arranged in a staggered manner,
which is conducive to improving the flexibility in setting
positions of the driving member 210C and the deformable
cover 330C.

[0257] AsshowninFIG. 39, the gearset222C includes
afirst gear shaft 2221C, a second gear 2222C and a third
gear2223C. Thefirstgear shaft2221Cis arranged on the
housing 100C, the second gear 2222C is sleeved on the
first gear shaft 2221C, the second gear 2222C meshes
with the first gear 221C, and the third gear 2223C is
sleeved on the first gear shaft 2221C. This structure
achieves a first staggered arrangement of the driving
member 210C at the output position. The gear set
222C further includes a second gear shaft 2224C and
a fourth gear 2225C. The second gear shaft 2224C and
the first gear shaft 2221C are arranged in parallel and
spaced apart on the housing 100C, the fourth gear2225C
is sleeved on the second gear shaft 2224C, and the fourth
gear 2225C meshes with the third gear 2223C, so as to
achieve a second staggered arrangement of the driving
member 210C at the output position.

[0258] The second gear shaft 2224C is movably ar-
ranged on the housing 100C in its axial direction, the
diameter of the second gear 2222C is greater than the
diameter of the third gear 2223C, and the third gear
2223C is located below the second gear 2222C, such
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that the distance between the second gear shaft 2224C
and the output shaft of the driving member 210C is
increased to avoid interference.

[0259] Optionally, the third gear 2223C and the fourth
gear 2225C are helical gears, the width of the third gear
2223C is greater than the width of the fourth gear 2225C,
and during the rotation of the third gear 2223C, the fourth
gear 2225C can move upward or downward according to
the rotation manner of the third gear 2223C and then
raise or lower the bristles 320C, such that the bristles
320C can be away from the floor when it is not in opera-
tion.

[0260] Further, since the first gear 221C and the sec-
ond gear 2222C are helical gears, the height difference of
the bristles 320C during the lifting movement is in-
creased, such that the relative movement of the two sets
of helical gears is conducive to improving the efficiency of
the lifting movement of the bristles 320C.

[0261] In order to prevent disengagement of the fourth
gear 2225C when moving relative to the third gear
2223C, the driving mechanism 200C further includes a
limiting assembly 230C arranged on the transmission
assembly 220C and the sweeping assembly 300C.
The limiting assembly 230C can restrict the range of
movement of a portion of the transmission assembly
220C in the lifting direction.

[0262] As shown in FIG. 40, the second gear shaft
2224C can perform a reciprocating movement in the
direction of its axis direction so as to facilitate the fourth
gear 2225C to perform a reciprocating movement in the
lifting direction. In order to ensure the stability of the
reciprocating motion of the second gear shaft 2224C,
the housing 100C is provided with a first bearing 120C
and a second bearing 130C. An upper end of the second
gearshaft2224C is arranged in the firstbearing 120Cina
penetrating manner, the second gear shaft 2224C
passes through the second bearing 130C, and the sec-
ond bearing 130C is arranged on a lower end surface of
the housing 100C, so as to eliminate rigid friction between
the second gear shaft 2224C and the housing 100C,
which is conducive to prolonging the service lives of
the housing 100C and the second gear shaft 2224C.
[0263] Specifically, still referring to FIG. 40, the limiting
assembly 230C includes a connection member231C and
a first limiting member 232C. The connection member
231C is sleeved on the second gear shaft 2224C, the
deformable cover 330C of the sweeping assembly 300C
is connected to the connection member 231C, the first
limiting member 232C is arranged in the receiving cavity
310C, the first limiting member 232C is fixedly arranged
at an end of the second gear shaft 2224C away from the
driving member 210C, and the second gear shaft 2224C
can drive the first limiting member 232C to move upward
or downward so as to drive the bristles 320C to be off the
floor or on the floor. In this structure, the first limiting
member 232C is used to drive the plurality of deformable
members 331C of the deformable cover 330C to sepa-
rate from each other and thus drive the bristles 320C to
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raise. It can be understood that the receiving cavity 310C
is circularinside, and the firstlimiting member 232Cis ofa
disk structure.

[0264] The connection member 231C is located be-
tween the housing 100C and the first limiting member
232C in the lifting direction, and the connection member
231C can abut against both the housing 100C and the
firstlimiting member 232C when moving upward or down-
ward to a limit position, such that the housing 100C and
the first limiting member 232C are used to limit the two
ends of the connection member 231C, so as torestrict the
maximum travels of raising and lowering the connection
member 231C and thus prevent the fourth gear 2225C
from disengaging from the third gear 2223C.

[0265] Further, the second gear shaft 2224C is pro-
vided with a first limit step 2224aC, the diameter of the
second gear shaft 2224 increases to form the first limit
step 2224aC in a direction away from the first limiting
member 232C, and the first limit step 2224aC can abut
against the connection member 231C, such that when
the second gear shaft 2224C moves downward, the first
limit step 2224aC can push the connection member231C
to move downward, so as to ensure the bristles 320C to
touch the floor and thus avoid slippage between the
second gear shaft 2224C and the connection member
231C.

[0266] Optionally, the inner diameter of the fourth gear
2225C gradually increases from top to bottom, the sec-
ond gear shaft 2224C is further provided with a second
limit step 2224bC, the fourth gear 2225C is sleeved on
the second limit step 2224bC, and the second limit step
2224bC is used to restrict the position of the fourth gear
2225C relative to the second gear shaft 2224C. In addi-
tion, the second gear shaft 2224C is provided with a limit
slot 2224cC, the limiting assembly 230C further includes
a second limiting member 233C arranged on the end
surface of the fourth gear 2225C away from the connec-
tion member 231C, and the second limiting member
233C is arranged in the limit slot 2224cC. The coopera-
tion of the second limiting member 233C and the second
limit step 2224bC can restrict the displacement of the
fourth gear 2225C in the lifting direction, so as to avoid
slippage between the fourth gear 2225C and the second
gear shaft 2224C.

[0267] The operation process of the sweeping device
1000C will be described with reference to FIG. 34 to FIG.
40.

[0268] As shown in FIG. 34 to FIG. 40, when it is
needed to clean the floor with the bristles 320C, the
driving member 210C rotates forward to move the sec-
ond gear 2222C downward relative to the firstgear 221C,
and at the same time, the second gear shaft 2224C
moves downward to move the fourth gear 2225C down-
ward relative to the third gear 2223C, and the first limiting
member 232C also moves downward until the upper end
surface of the connection member 231C abuts against
the lower end surface of the housing 100C. At this time,
the second gear shaft 2224C rotates to drive the deform-
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able cover 330C to rotate and thus drive the bristles 320C
to rotate.

[0269] When itis not needed to clean the floor with the
bristles 320C, the driving member 210C rotates reversely
to move the second gear 2222C upward relative to the
first gear 221C, and at the same time, the second gear
shaft 2224C moves upward, the fourth gear 2225C
moves upward relative to the third gear 2223C, and
the first limiting member 232C moves upward until the
lower end surface of the connection member 231C abuts
against an upper end surface of the first limiting member
232C. During the movement of the first limiting member
232C upward, the peripheral contour of the first limiting
member 232C gradually spaces the deformable mem-
bers 331C apart from each other to expand the deforma-
tion gap 332C, so as to raise the bristles 320C.

[0270] In this embodiment, the sweeping device in-
cludes a housing, a driving mechanism, a sweeping
assembly and an adjustment assembly. The driving me-
chanism and the adjustment assembly are arranged in
the housing, the sweeping assembly is arranged at an
output end of the driving mechanism, the driving mechan-
ism can drive the sweeping assembly to perform rotation
and lifting movements, and the adjustment assembly can
deform under an external force, such that the housing
swings in a direction close to the device body. The
sweeping device can perform a lifting movement, and
can be away from the floor when it is not in operation, so
as to avoid secondary contamination, thereby ensuring
the cleaning effect of the sweeping device. Moreover, the
sweeping device can also swing in a direction close to the
device body under an external force to cushion the force
ofthe sweeping device hitting against the obstacle, there-
by prolonging the service life of the sweeping device.
[0271] Of course, on the basis of feasibility, the overall
or partial structure of Embodiment 10 can be combined
with any feasible embodiment to meet various purposes
of use, which is not specially limited herein.

[0272] In the implementation described above, the
cleaning assembly 20 may be swung outwardly and
retracted inwardly, and the side brush 400M may also
be swung outwardly and retracted inwardly. Accordingly,
during the cleaning process of the cleaning device, the
side brush 400M and the cleaning assembly 20 may both
be in an outwardly swung position, that is, the side brush
400M is in the outwardly swung position and performs
cleaning ahead, and the cleaning assembly 20 is in the
outwardly swung position and performs cleaning behind
the side brush 400M, such that the they cooperate to
furtherimprove the edgewise cleaning effect of the clean-
ing device. In particular, in a cleaning scenario where an
inner right-angled corner is formed between a first ob-
stacle and a second obstacle (i.e., an angle of 90 degrees
is formed between the two obstacles), the side brush
400M and the cleaning assembly 20 are swung out-
wardly, which is more conducive to cleaning the inner
right-angled corner; and when the cleaning assembly 20
and the side brush 400M need to be retracted inwardly,
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the side brush 400M and the cleaning assembly 20 are
retracted inwardly to be in an inwardly retracted position.
[0273] In another implementation, during the cleaning
process of the cleaning device, the side brush 400M and
the cleaning assembly 20 may both be in the outwardly
swung position or in the inwardly retracted position, or
may be in the outwardly swung position or the inwardly
retracted position at different times.

[0274] For example, one of the side brush 400M and
the cleaning assembly 20 is in the outwardly swung
position, and the other is in the inwardly retracted posi-
tion; or the side brush 400M and the cleaning assembly
20 are both in the inwardly retracted position, or both in
the outwardly swung position; or one of the side brush
400M and the cleaning assembly 20 is in the outwardly
swung position first, and the other is in the outwardly
swung position later; or one of the cleaning assembly 20
and the side brush 400M is in the inwardly retracted
position first, and the other is in the inwardly retracted
position later; or one of the cleaning assembly 20 and the
side brush 400M is in the inwardly retracted position first,
and the other is in the outwardly swung position later. In
addition to this, whether the side brush 400M and the
cleaning assembly 20 are in the outwardly swung posi-
tion or in the inwardly retracted position, and the se-
quence in which they are in the outwardly swung position
or in the inwardly retracted position are selected accord-
ing to actual needs, which is not specially limited herein.
[0275] Embodiment 11: A cleaning device having a
second elastic member 400D and a pulling mechanism
100D is mainly described in Embodiment 11. In this
embodiment, a first driving structure 40M includes at
least a driving assembly 310D, and a second driving
structure 50M includes at least the second elastic mem-
ber 400D and the pulling mechanism 100D.

[0276] Based on the foregoing, this embodiment is
different from the foregoing embodiments in that the
second elastic member 400D and the pulling mechanism
100D are further disclosed in this embodiment, and a
different cleaning assembly 20 and a different driving
assembly 310D are used in this embodiment.

[0277] In this embodiment, a pulling mechanism is
provided. Referring to FIG. 41 to FIG. 43, in this imple-
mentation, the pulling mechanism 100D is applied to a
cleaning device which includes a device body 10 and a
cleaning module 300D rotatably mounted on the device
body 10. The pulling mechanism 100D can pull the
cleaning module 300D to rotate relative to the device
body 10, such that the cleaning assembly 20 of the
cleaning module 300D can swing outwardly from the
body to perform edgewise cleaning.

[0278] Referring to FIG. 46 to FIG. 50, in this imple-
mentation, the cleaning device 200D includes a pulling
mechanism 100D, a device body 10, a cleaning module
300D and a second elastic member 400D. The pulling
mechanism 100D, the cleaning module 300D and the
second elastic member 400D are all arranged on the
device body 10, and the pulling mechanism 100D is
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connected to the cleaning module 300D. The cleaning
module 300D includes a driving assembly 310D and a
cleaning assembly 20. The driving assembly 310D is
connected to the cleaning assembly 20, and is configured
to drive the cleaning assembly 20 to rotate. The driving
assembly 310D is rotatably mounted on the device body
10 such that the cleaning assembly 20 has an initial
position and an edgewise position. The edgewise posi-
tion is a position in which at least a part of the cleaning
assembly 20 extends beyond the maximum width portion
of the device body 10 in a forward direction, as shown in
FIG. 48. The second elastic member 400D is arranged
between the device body 10 and the driving assembly
310D, and the driving assembly 310D drives the cleaning
assembly 20 to move toward the edgewise position, that
is, the resilience force of the second elastic member
400D forces the cleaning assembly 20 to move to the
edgewise position at all times. One end of a pulling
member 120D of the pulling mechanism 100D is con-
nected to the driving assembly 310D to pull the driving
assembly 310D to rotate, and the cleaning assembly 20
also moves between the initial position and the edgewise
position in a linked manner.

[0279] The cleaning assembly 20 and the driving as-
sembly 310D constitute the cleaning module 300D. A first
position includes atleast the initial position, and a second
position includes at least the edgewise position.

[0280] In this implementation, the pulling mechanism
100D includes a base body 110D, the pulling member
120D, a tensioning structure 130D, and a winding and
unwinding assembly 140D. The pulling member 120D is
arranged on the base body 110D, and one end of the
pulling member 120D extends beyond the base body
110D and is configured for connection with the cleaning
module 300D. The tensioning structure 130D is con-
nected between two ends of the pulling member 120D
and is configured to tension the pulling member 120D.
The winding and unwinding assembly 140D is arranged
on the base body 110D and fixedly connected to the other
end of the pulling member 120D. The winding and un-
winding assembly 140D is configured to wind up the
pulling member 120D to pull the cleaning module to
rotate, or to unwind the pulling member 120D to release
the cleaning module. The pulling member 120D is wound
up or unwound by means of the winding and unwinding
assembly 140D, such that the cleaning module con-
nected to the pulling member 120D is driven to rotate
to control the cleaning assembly to swing outwardly, so
asto cover the body range to achieve edgewise cleaning,
thereby improving the cleaning effect of the cleaning
device during the edgewise mopping and solving the
problem that the cleaning assembly cannot perform
edgewise mopping. Moreover, the tensioning structure
130D is arranged between two ends of the pulling mem-
ber 120D, and the pulling member 120D is tensioned at
all times. When the pulling member 120D is unwound by
means of the winding and unwinding assembly 140D,
since the exposed portion of the pulling member 120D is
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in a tensioned state, it is possible to prevent the pulling
member 120D from slacking and thus being hooked on
other structures, so as to ensure the normal operation of
the pulling member 120D.

[0281] Referringto FIG.44 and FIG. 45, FIG. 44 shows
a top view of the pulling mechanism in this implementa-
tion, and FIG. 45 shows a cross-sectional view of the
pulling mechanism in FIG. 44 along line I-I. The base
body 110D is provided with a guide portion 111D. The
tensioning structure 130D includes a movable structure
131D and a tensioning member 132D. The movable
structure 131D is movably arranged on the guide portion
111D and can move along the guide portion 111D, and is
slidably connected between the two ends of the pulling
member 120D. The tensioning member 132D is con-
nected to the movable structure 131D, and is configured
to apply a force to the movable structure 131D to enable
the movable structure 131D to tension the pulling mem-
ber 120D. Since the movable structure 131D is slidably
connected to the pulling member 120D, the friction force
of the tensioned pulling member 120D during winding
and unwinding can be reduced. Moreover, the guide
portion 111D of the base body 110D may guide the move-
ment of the movable structure 131D, so as to prevent the
movable structure 131D from sliding freely between the
two ends of the pulling member 120D during winding and
unwinding of the pulling member 120D.

[0282] In this implementation, the tensioning member
132D is a first elastic member, and is tensioned and
connected between the base body 110D and the movable
structure 131D. When the pulling member 120D is wound
up, the winding and unwinding assembly 140D over-
comes at least the pulling force (elastic force) of the
tensioning member 132D to move the movable structure
131D along the guide portion 111D in the opposite direc-
tion of the pulling force. When the pulling member 120D is
unwound, the movable structure 131D moves along the
guide portion 111D in the direction of the tension to
tension the released pulling member 120D under the
pulling force of the tensioning member 132D, so as to
prevent the slack pulling member 120D from interfering
with other structures.

[0283] Itshould be noted thatin otherimplementations,
the tensioning member 132D may be a counterweight
and may pull the movable structure 131D in the direction
of gravity, that is, the guide portion 111D is arranged
vertically, and the tensioning member 132D vertically
tensions the pulling member 120D by gravity. When
the pulling member 120D is wound up, the winding and
unwinding assembly 140D overcomes at least the gravity
of the counterweight to pull the movable structure 131D
upward to move along the guide portion 111D; and when
the pulling member 120D is unwound, the movable struc-
ture 131D moves downward along the guide portion 111D
under gravity to tension the pulling member 120D. In
other implementations, the tensioning structure 130D
may be a counterweight as a whole to tension the pulling
member 120D in the direction of gravity, and may be
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located outside the base body 110D.

[0284] In order to achieve a slidable connection be-
tween the movable structure 131D and the pulling mem-
ber 120D, the movable structure 131D includes a mo-
vable member 133D and afirst pulley 134D. The movable
member 133D is movably arranged on the guide portion
111D, and one end of the movable member 133D is
connected to the tensioning member 132D. The first
pulley 134D is rotatably arranged at the other end of
the movable member 133D and is slidably connected
between the two ends of the pulling member 120D. The
first pulley 134D can tension the pulling member 120D,
and can also reduce the friction force of the pulling
member 120D during winding and unwinding, so as to
reduce the tensioning effect of the tensioning member
132D on the winding and unwinding of the pulling mem-
ber 120D. It can be understood that in other implementa-
tions, the first pulley 134D may be replaced with a spindle
and achieve the same effect.

[0285] Referringto FIG. 42, in this implementation, the
guide portion 111D is a guide slot. The guide slot is
provided with clearance portions 112D on either side.
One of the clearance portions 112D keeps clear for the
part of the pulling member 120D located on one side of
the movable structure 131D, and the other clearance
portion 112D keeps clear for the part of the pulling mem-
ber 120D located on the other side of the movable struc-
ture 131D. On the premise that the guide slot guides the
movable structure 131D, the clearance portion 112D
avoids the generation of friction between a side wall of
the guide slot and the pulling member 120D, which is
conducive to winding and unwinding of the pulling mem-
ber 120D. It can be understood that in other implementa-
tions, the guide portion 111D may be a guide rail, and the
movable member 133D is sleeved on the guide rail and
moves along the guide rail.

[0286] Further, the clearance portion 112D is a clear-
ance through hole running through the side wall of the
guide slot, and a part of the pulling member 120D can
extend beyond the base body 110D through the clear-
ance through hole without being interfered by the side
wall of the guide slot. It can be understood that in other
implementations, the clearance portion 112D is a clear-
ance side slotin communication with the guide slot,and a
part of the pulling member 120D may be located in the
clearance side slot without being interfered.

[0287] Inordertofurtherreduce the friction force during
winding and unwinding of the pulling member 120D, the
pulling mechanism 100D further includes a second pulley
150D and a third pulley 160D. The second pulley 150D is
rotatably arranged on the base body 110D, is located
between the tensioning structure 130D and one end of
the pulling member 120D, and is slidably connected to
the pulling member 120D. The third pulley 160D is rota-
tably arranged on the base body 110D, is located be-
tween the tensioning structure 130D and the other end of
the pulling member 120D, and is slidably connected to
the pulling member 120D. Specifically, the second pulley
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150D is located on one side of the guide slot, and is
arranged corresponding to the clearance portion 112D on
the same side; and the third pulley 160D is located on the
other side of the guide slot, and is located corresponding
to the clearance portion 112D on the same side. In the
direction of winding up the pulling member 120D, the
pulling member 120D passes over the second pulley
150D, then passes through the clearance portion 112D
on the same side and is slidably connected to the first
pulley 134D, and finally passes through the clearance
portion 112D on the other side and is slidably connected
to the third pulley 160D.

[0288] In order to facilitate installation of the second
pulley 150D and the third pulley 160D, the base body
110D is further provided with a first mounting portion
152D and a second mounting portion 162D, the first
mounting portion 152D is provided with at least one set
of snap slots on one side of the guide slot, each set of
snap slots include two snap slots arranged opposite each
other, and two ends of the second pulley 150D are
rotatably arranged in one set of snap slots. The second
mounting portion 162D is provided with at least one set of
snap slots on the other side of the guide slot, each set of
snap slots include two snap slots opposite each other,
and two ends of the third pulley 160D are rotatably ar-
ranged in one set of snap slots. The direction of extension
of each snap slotis the same as the direction of extension
of the guide slot.

[0289] The winding and unwinding assembly 140D
includes a winding and unwinding motor 142D and a
winding and unwinding circular body 144D. The winding
and unwinding motor 142D is arranged on the base body
110D and configured to drive the winding and unwinding
circular body 144D to rotate. The winding and unwinding
circular body 144D is fixedly connected to a rotating shaft
of the winding and unwinding motor 142D and fixedly
connected to the other end of the pulling member 120D,
so as to wind up or unwind the pulling member 120D.
[0290] Inthis implementation, the winding and unwind-
ing circular body 144D is a rotating disk, the winding and
unwinding motor 142D is located outside the base body
110D, the rotating shaft of the winding and unwinding
motor runs through the base body 110D and is fixedly
connected to the rotating disk, and the winding and
unwinding motor 142D is fixedly connected to the base
body 110D by screws. It can be understood that in other
implementations, the winding and unwinding circular
body 144D may be a winding and unwinding roll.
[0291] In this implementation, the pulling member
120D may be, but is not limited to, a pull cord, and
may also be a flexible strip structure or a flexible band
structure. The tensioning member 132D may be, but is
notlimited to, a spring, and may also be an elastic column
structure, an elastic rod structure or an elastic strip
structure, and has both structural strength and elasticity.
The movable member 133D is a sliding block including
two sliding portions arranged opposite each other and a
connecting portion connecting the two sliding portions,
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one end of the tensioning member 132D is connected
between the two sliding portions via a shaft body, and the
first pulley 134D is rotatably arranged between the two
sliding portions.

[0292] In this implementation, the cleaning device
200D controls the driving assembly 310D to rotate by
means of the pulling mechanism 100D and the second
elasticmember 400D to control the cleaning assembly 20
to swing. As shown in FIG. 48, when the winding and
unwinding assembly 140D of the pulling mechanism
100D is unwound to release the pulling member 120D,
the pulling member 120D releases the driving assembly
310D, and the cleaning assembly 20 moves to an edge-
wise position under the action of the second elastic
member 400D, such that the cleaning assembly 20
can swing outwardly to cover the body range to achieve
edgewise cleaning. Moreover, the pulling member 120D
is in a tensioned state under the action of the tensioning
structure 130D. When the cleaning assembly 20 encoun-
ters an obstacle during edgewise mopping, the second
elasticmember 400D may cushion the impactand enable
the protruding cleaning assembly 20 to retract inwardly,
such that the cleaning assembly 20 is protected, and at
this time the pulling member 120D is slack. However, due
to the tensioning effect of the tensioning structure 130D,
the pulling member 120D is in a tensioned state, so as to
prevent the pulling member 120D from slacking and thus
being hooked on other structures, and prevent other
abnormal situations. When the cleaning assembly 20
leaves the obstacle, the cleaning assembly 20 rapidly
moves to the edgewise position under the resilience force
of the second elastic member 400D, and continues to
perform edgewise mopping. As shown in FIG. 49, when
the winding and unwinding assembly 140D of the pulling
mechanism 100D winds up the pulling member 120D, the
pulling member 120D pulls the driving assembly 310D to
rotate inwardly, and the cleaning assembly 20 moves to
the initial position.

[0293] It should be noted that when the pulling me-
chanism 100D releases the driving assembly 310D, the
resilience force of the second elastic member 400D is
greater than the sum of the force of the tensioning mem-
ber 132D (the first elastic member) and the friction force
applied by the floor to the cleaning assembly 20, such that
the cleaning assembly 20 can move to the edgewise
position. When the pulling mechanism 100D pulls the
driving assembly 310D, the pulling force applied by the
pulling member 120D to the driving assembly 310D is
greater than the sum of the resilience force of the second
elastic member 400D and the friction force applied by the
floor to the cleaning assembly 20, such that the cleaning
assembly 20 can rotate inwardly to the initial position and
is held in the initial position.

[0294] It should be noted that the number of cleaning
modules 300D of the cleaning device 200D may be set
according to the actual situations. For example, the
cleaning device 200D may be provided with one or two
cleaning modules 300D, and accordingly, the pulling
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mechanism 100D and the second elastic member 400D
are provided, such that the cleaning assembly 20 of the at
least one cleaning module 300D may be swingably ar-
ranged. For example, the cleaning device 200D may
further be provided with more than three cleaning mod-
ules 300D, and the number of cleaning modules 300D
having swingable cleaning assemblies 20 may be set
according to actual requirements. The pulling mechan-
ism 100D is arranged corresponding to the driving as-
sembly 310D, a clearance hole 211D is formed at the
bottom of the device body 10, and the clearance hole
211D can keep clear for the movement of the cleaning
assembly 20 between the edgewise position and the
initial position. In this implementation, the clearance hole
211D defines two limit positions, i.e., the edgewise posi-
tion and the initial position, of the cleaning assembly 20.
However, in other implementations, the edgewise posi-
tion and/or the initial position may be located between the
two limit positions.

[0295] Referring to FIG. 51, FIG. 51 shows a block
diagram of modules of the cleaning device in this imple-
mentation. The cleaning device 200D further includes a
detector 220D and a controller 230D. The detector 220D
is arranged on the device body 10 and configured to
detect the position of the driving assembly 310D. The
controller 230D is arranged in the device body 10 and is
electrically connected to both the detector 220D and the
pulling mechanism 100D. The controller 230D is config-
ured to control the pulling mechanism 100D according to
the position detected by the detector 220D. The detector
220D can detect the position of the driving assembly
310D. When the pulling mechanism 100D drives the
cleaning assembly 20 to extend outwardly in place (the
edgewise position) or retract inwardly in place (the initial
position), the controller 230D controls the pulling me-
chanism 100D to stop operation, so as to prevent stalling
and thus affecting the service life of the pulling mechan-
ism 100D.

[0296] Further, the cleaning device 200D further in-
cludes a main board (not shown), and the controller
230D is arranged on the main board and is mounted to
the device body 10 via the main board. Moreover, other
electronic components are further provided on the main
board to achieve various functions of the cleaning device
200D.

[0297] In this implementation, the detector 220D may
be, but is not limited to, a micro-switch (touch switch)
having a deformable spring contact. When the driving
assembly 310D comes into contact with the spring con-
tact, the micro-switch is activated to detect the position of
the driving assembly 310D. Two micro-switches are pro-
vided, and arranged corresponding to the driving assem-
bly 310D at the initial position and at the edgewise posi-
tion, respectively. When the cleaning assembly 20 moves
to the edgewise position, the spring contact of the micro-
switch on the outside is compressed, such that the micro-
switch is activated and then detects that the driving
assembly 310D is in place, so as to detect the edgewise
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position of the cleaning assembly 20, as shown in FIG.
48. When the cleaning assembly 20 moves to the initial
position, the spring contact of the micro-switch on the
inside is compressed, such that the micro-switch is acti-
vated and then detects that the driving assembly 310D is
in place, so as to detect the initial position of the cleaning
assembly 20, as shown in FIG. 49. It should be noted that
in other implementations, the detector 220D may be a
Hall sensor or an infrared sensor. The Hall sensor uses a
micro-switch to detect the ferrous metal in the driving
assembly 310D at different positions to sense that the
driving assembly is in place. The infrared sensor can
detect the position of the cleaning assembly 20 located
below it on the basis of the principle of using a downward-
looking sensor detecting a cliff.

[0298] In this implementation, the cleaning device
200D has various operating states, which, by way of
example and not limitation, may include two operating
states as follows.

[0299] Referring to FIG. 48, when the cleaning device
200D is identified as being in an edgewise state (in an
edgewise mode), the controller 230D controls the pulling
mechanism 100D to operate to unwind the pulling mem-
ber 120D, and drives the driving assembly 310D to rotate
outwardly under the resilience force of the second elastic
member 400D, such that the cleaning assembly 20
moves from the initial position to the edgewise position.
In this case, at least a part of the cleaning assembly 20
extends beyond the maximum width portion of the device
body 10 (the body) in the forward direction, that is, the
cleaning assembly 20 extends beyond a reference line L
and covers the body range, thereby improving the clean-
ing effect of the cleaning device 200D during edgewise
cleaning. Referring to FIG. 49, when the cleaning device
200D has completed the edgewise cleaning and returns
to the normal operation (in a non-edgewise mode), the
controller 230D controls the pulling mechanism 100D to
operate to wind up the pulling member 120D so as to pull
the driving assembly 310D to rotate inwardly, such that
the cleaning assembly 20 is retracted inwardly from the
edgewise position to the initial position. In this case, the
cleaning assembly 20 does not extend beyond the max-
imum width portion of the device body 10 (the body) in the
forward direction, that is, the cleaning assembly 20 is
located within the reference line L.

[0300] Referring to FIG. 42 to FIG. 45, in order to
facilitate installation of the pulling mechanism 100D,
the base body 110D of the pulling mechanism 100D
includes a main structure 113D and a mounting structure
114D. The mounting structure 114D is connected be-
tween two ends of the main structure 113D, the mounting
structure 114D is arranged on the device body 10, and the
pulling mechanism 100D is mounted on the device body
10. The main structure 113D is provided with a first inner
cavity 115D, the pulling member 120D is located in the
first inner cavity 115D, one end of the pulling member
120D extends beyond one end of the main structure
113D, and the winding and unwinding assembly 140D
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is connected to the other end of the main structure 113D.
The mounting structure 114D is provided with a second
inner cavity 116D, the second inner cavity 116D is in
communication with the first inner cavity 115D, and the
tensioning structure 130D is located in the second inner
cavity 116D. The guide slot is provided in the second
inner cavity 116D.

[0301] Further, the main structure 113D includes a
connecting body 117D and a cover body 118D, the con-
necting body 117D is connected to the mounting structure
114D, and the cover body 118D covers the connecting
body 117D to form the first inner cavity 115D. A wiring
channel 119D is provided in the first inner cavity 115, the
pulling member 120D is arranged in the wiring channel
119D, and the wiring channel 119D can reduce the friction
force of the pulling member 120D during winding and
unwinding, and can also prevent the pulling member
120D from being entangled by other structures.

[0302] In this implementation, the side of the main
structure 113D facing the driving assembly 310D is re-
cessed, and is configured to receive the driving assembly
310D when the cleaning assembly 20 is in the initial
position, which reduces the space between the pulling
mechanism 100D and the driving assembly 310D to
make full use of the space in the device body 10, and
also reduces the length of the exposed portion of the
pulling member 120D.

[0303] Referring to FIG. 52 to FIG. 54, FIG. 52 shows
an enlarged view of a region A in the cross-sectional view
of the cleaning device according to this implementation,
FIG. 53 shows a schematic view of the structure of a
cleaning module of the cleaning device according to this
implementation, and FIG. 54 shows an exploded view of
the cleaning module in FIG. 53. The second elastic
member 400D is a torsion spring, and is arranged at
the position where the device body 10 is rotatably con-
nected to the driving assembly 310D. One of torsion arms
of the second elastic member 400D abuts against the
device body 10, and the other torsion arm abuts against
the driving assembly 310D. Since the second elastic
member 400D is a torsion spring, it enables the driving
assembly 310D to be in a folded state relative to the
device body 10, and thus the cleaning assembly 20 has
the tendency to move toward the edgewise position at all
times. It can be understood thatin otherimplementations,
the second elastic member 400D may be, but is not
limited to, a tension spring, one end of which is connected
to an inner peripheral surface of the device body 10, and
the other end is connected to an outer side surface of the
driving assembly 310D, and the outer side surface of the
driving assembly 310D faces the inner peripheral surface
of the device body 10. Since the tension spring is ten-
sioned between them, the cleaning assembly 20 may
also have the tendency to move toward the edgewise
position. The second elastic member 400D may also be
an elastic column structure, an elastic rod structure or an
elastic strip structure, and has both structural strength
and elasticity.
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[0304] Referringto FIG. 47, in this implementation, the
device body 10 is provided with a first pivot portion 212D,
a first mounting slot 213D, and a first torsion arm slot
214D. The first mounting slot 213D is arranged around
the first pivot portion 212D, and the first torsion arm slot
214D is in communication with the first mounting slot
213D. The driving assembly 310D is provided with a
second pivot portion 312D, a second mounting slot
313D and a second torsion arm slot (not shown). The
second mounting slot 313D is arranged around the sec-
ond pivot portion 312D, and the second torsion arm slotis
in communication with the second mounting slot 313D.
The first pivot portion 212D is pivotally connected to the
second pivot portion 312D, one end of the second elastic
member 400D is located in the first mounting slot 213D,
the other end of the second elastic member 400D is
located in the second mounting slot 313D, one of the
torsion arms of the second elastic member 400D is
located in the first torsion arm slot 214D, the other torsion
arm of the second elastic member 400D is located in the
second torsion arm slot, and the second elastic member
400D is mounted between the device body 10 and the
driving assembly 310D and enables the driving assembly
310D to have the tendency to move to the edgewise
position at all times.

[0305] Further, a pivot bearing 314D is fixedly con-
nected between the first pivot portion 212D and the
second pivot portion 312D, and the bearing can ensure
the stability of connection between the first pivot portion
212D and the second pivot portion 312D, and also pro-
vide good rotational performance between the first pivot
portion 212D and the second pivot portion 312D.
[0306] In this implementation, the first pivot portion
212D is a pivot, and the second pivot portion 312D is a
pivot hole, that is, the first pivot portion 212D is inserted
into the second pivot portion 312D. In other implementa-
tions, the first pivot portion 212D is a pivot hole and the
second pivot portion 312D is a pivot.

[0307] In this implementation, the driving assembly
310D includes a housing 330D, a drive motor 340D
and a transmission mechanism 350D, and the drive
motor 340D and the transmission mechanism 350D
are arranged in the housing 330D. A rotating shaft of
the drive motor 340D is connected to an input end of the
transmission mechanism 350D, and an output end of the
transmission mechanism 350D is connected to the clean-
ing assembly 20. The center of rotation of the driving
assembly 310D is located in the central axis of the drive
motor 340D, such that the vibration of the driving assem-
bly 310D during rotation can be reduced to reduce the
noise, and the cleaning assembly 20 can revolve while
rotating on its own axis. In addition, the housing 330D can
protect the drive motor 340D and the transmission me-
chanism 350D, achieving the waterproofing and dust-
proofing effects. It should be note that in otherimplemen-
tations, the drive motor 340D may be arranged outside
the housing 330D and connected to the input end of the
transmission mechanism 350D within the housing 330D.
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[0308] Further, the driving assembly 310D further in-
cludes a connecting structure 360D. The connecting
structure 360D is arranged in the housing 330D, one
end of the connecting structure 360D is connected to
the output end of the transmission mechanism 350D, and
the other end of the connecting structure 360D is con-
nected to the cleaning assembly 20. When in operation,
the rotating shaft of the drive motor 340D rotates to output
torque, the torque is transmitted to the connecting struc-
ture 360D via the transmission mechanism 350D, and
then the connecting structure 360D rotates, and the
cleaning assembly 20 also rotates in a linked manner.
It can be understood that in other implementations, the
cleaning assembly 20 may be directly connected to the
output end of the transmission mechanism 350D without
being connected by the connecting structure 360D.
[0309] Further, the housing 330D includes a bottom
housing 331D, a middle housing 332D and a top housing
333D. The middle housing 332D covers the bottom hous-
ing 331D, the drive motor 340D and the connecting
structure 360D are both arranged between the bottom
housing 331D and the middle housing 332D, and the
rotating shaft of the drive motor 340D passes through the
middle housing 332D. The top housing 333D covers the
middle housing 332D, the transmission mechanism
350D is arranged between the middle housing 332D
and the top housing 333D, the input end of the transmis-
sion mechanism 350D is connected to the rotating shaft
of the drive motor 340D, the output end of the transmis-
sion mechanism 350D is connected to the connecting
structure 360D via the middle housing 332D, and the
cleaning assembly 20 is connected to the connecting
structure 360D via the bottom housing 331D. The hous-
ing 330D is arranged in layers to accommodate different
structures, which achieves rational spatial layout, rea-
lizes compact arrangement, and reduces the volume.
[0310] Further, the transmission mechanism 350D is a
gear transmission mechanism including a plurality of
gears that mesh in sequence. In other implementation,
the housing 330D may have a two-layer structure, only
the transmission mechanism 350D is arranged in the
housing 330D, and the transmission mechanism 350D
may also be a pulley transmission mechanism.

[0311] Further, the cleaning assembly 20 includes a
connecting shaft 322D, a cleaning disk 324D and a
cleaning member 326D. One end of the connecting shaft
322D extends into the bottom housing 331D and is fixedly
connected to the connecting structure 360D. The other
end of the connecting shaft 322D is fixedly connected to
the cleaning disk 324D. The cleaning member 326D is
arranged on the side of the cleaning disk 324D facing
away from the connecting shaft 322D. The cleaning
member 326D may be, but is not limited to, a cleaning
cloth.

[0312] Inthis implementation, the second pivot portion
312D and the second mounting slot 313D are both ar-
ranged in the bottom housing 331D as an integrated
structure. The top housing 333D is provided with a shaft
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coupling slot 334D, and a shaft coupling bearing 335D is
provided in the shaft coupling slot 334D. A pivot slot of the
top housing 333D, the input end of the transmission
mechanism 350D, the rotating shaft of the drive motor
340D, the second pivot portion 312D of the bottom hous-
ing 331D, and the first pivot portion 212D of the device
body 10 are all coaxially arranged and have the same
central axis (center of rotation). The output end of the
transmission mechanism 350D, the connecting structure
360D, and the connecting shaft 322D of the cleaning
assembly 20 are all arranged coaxially and have the
same central axis (center of rotation).

[0313] The technical solution provided in this embodi-
ment has the following advantages. When the pulling
mechanism is applied to pull the cleaning module of
the pulling cleaning device, the pulling member is wound
up or unwound by means of the winding and unwinding
assembly, such that the cleaning module connected to
the pulling member is driven to rotate and then controls
the cleaning assembly to swing outwardly to cover the
body range and achieve edgewise cleaning, thereby
improving the cleaning effect of a cleaning robot during
edgewise mopping and solving the problem that the
cleaning assembly cannot perform edgewise mopping.
Moreover, the tensioning structure is arranged between
two ends of the pulling member, and the pulling member
is tensioned at all times. When the pulling member is
unwound by means of the winding and unwinding as-
sembly, since the exposed portion of the pulling member
is in a tensioned state, it is possible to prevent the pulling
member from slacking and thus being hooked on other
structures, so as to ensure the normal operation of the
pulling member.

[0314] Of course, Embodiment 11 is also not limited to
being combined with the aforementioned Embodiment 2,
and on the basis of feasibility, the overall or partial struc-
ture of Embodiment 11 can be combined with any feasible
embodiment to meet different purposes of use, which is
not specially limited herein.

[0315] Embodiment 12: Another specific implementa-
tion of the swing-drive second driving structure 50M is
mainly described in the embodiment. In the embodiment,
the first driving structure 40M includes at least a driving
module 210E, and the second driving structure 50M
includes at least a connection member 300E and a
transmission member 400E.

[0316] Based onthe foregoing, thisembodimentdiffers
from the previous embodiments in that in this embodi-
ment, the driving module 210E, the connection member
300E, and the transmission member 400E are also dis-
closed, and a different driving assembly 620E is used in
this embodiment.

[0317] This embodiment provides a cleaning device.
As shown in FIGS. 60 to 63, in this implementation, the
cleaning device 600E includes a cleaning mechanism
100E, a device body 10 and a driving assembly 620E.
The cleaning mechanism 100E and the driving assembly
620E are both arranged on the device body 10, and the
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driving assembly 620E is connected to the cleaning
mechanism 100E.

[0318] Asshownin FIGS. 55 and 56, in this implemen-
tation, the cleaning mechanism 100E includes a cleaning
module 200E, a connection member 300E, and a trans-
mission member 400E, and the connection member
300E is connected to both the cleaning module 200E
and the transmission member 400E. The cleaning mod-
ule 200E includes a driving module 210E and a cleaning
assembly 20, the driving module 210E being connected
to the cleaning assembly 20 for driving the cleaning
assembly 20 to rotate, so that the cleaning assembly
20 has an axis of rotation L1. The connection member
300E is connected to both the driving module 210E and
the transmission member 400E. The transmission mem-
ber 400E is rotatably connected to the driving module
210E and is rotatable about an axis of rotation L2 to rotate
the driving module 210E about the axis of rotation L2 in a
linked manner by means of the connection member
300E, the axis of rotation L2 being parallel to the axis
of rotation L1.

[0319] The cleaning mechanism 100E of this imple-
mentation is additionally provided with the connection
member 300E and the transmission member 400E, the
transmission member 400E is rotatably connected to the
driving module 210E of the cleaning module 200E, and
the connection member 300E is connected between the
driving module 210E and the transmission member
400E. Since the transmission member 400E is rotatable
about the axis of rotation L2, the transmission member
400E rotates to drive the connection member 300E to
move to rotate the driving module 210E about the axis of
rotation L2 in a linked manner, so that the cleaning
assembly 20 of the cleaning module 200E is rotatable
eccentrically about the axis of rotation L2. When the
cleaning mechanism 20 is applied to the cleaning device,
the swinging of the cleaning assembly 20 is controlled by
controlling the rotation of the transmission member 400E,
that is, the cleaning assembly 20 is movable between an
initial position and an edgewise position. When the clean-
ing assembly 20 is in the edgewise position, the cleaning
member can be swung outwardly to cover the body range
to achieve edgewise cleaning, thereby improving the
cleaning effect of the cleaning device during edgewise
mopping, and solving the problem that the cleaning as-
sembly 20 cannot perform edgewise mopping. The first
position includes at least the initial position, and the
second position includes at least the edgewise position.
[0320] In this implementation, the transmission mem-
ber 400E has a first end 410E and a second end 420E.
The driving module 210E includes a driving body 230E
and a rotating member 240E, one end of the rotating
member 240E is rotatably arranged on a side of the
driving body 230E facing the cleaning assembly 20.
The first end 410E is pivotally connected to the other
side of the driving body 230E, and the second end 420E is
fixedly connected to the rotating member 240E. In other
words, one end of the transmission member 400E is
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rotatably connected to one side of the driving body
230E by means of the rotating member 240E, and the
other end thereof is pivotally connected to the other side
of the driving body 230E, so that the transmission mem-
ber 400E is rotatably connected to the driving module
210E. Since the second end 420E of the transmission
member 400E is fixedly connected to the rotating mem-
ber 240E, the connection stability and rotational stability
ofthe transmission member 400E can be improved. Itcan
be understood that in other implementations, the rotating
member 240E of the driving module 210E can be omitted
to reduce the number of parts. In this case, the second
end 420E of the transmission member 400E is directly
pivotally connected to the side of the driving body 230E
(driving module 210E) facing the cleaning assembly 20,
so that the transmission member 400E is also rotatably
connected to the driving module 210E.

[0321] Inordertofixedly connect the second end 420E
of the transmission member 400E to the rotating member
240E, a screw post 422E is provided on the second end
420E thereof, a mounting slot (not labeled) is provided in
the rotating member 240E corresponding to the screw
post 422E, and a mounting hole is provided in the slot
bottom of the mounting slot, the screw post 422E is
inserted into the mounting slot, and a screw (not shown)
passes through the mounting hole and a screw hole of the
screw post 422E in sequence, locking the screw post
422E in the mounting slot. The number of screw posts
422E at the second end 420E may be set according to
actual requirements, and in this implementation, the
number of screw posts 422E may be, but not limited
to, two, and the number of mounting slots is set accord-
ingly. It should be noted that the fixed connection be-
tween the second end 420E of the transmission member
400E and the rotating member 240E is not limited to the
screw connection described above, and may be another
screw connection or snap-fit connection.

[0322] Referringto FIGS.57t059, FIG. 57 shows atop
view of the cleaning mechanism in this implementation,
FIG. 58 shows a cross-sectional view of the cleaning
mechanismin FIG. 57 alongline I-l, and FIG. 59 shows an
exploded view of the cleaning mechanism in this imple-
mentation. A first shaft coupling portion 232E is provided
on one side of the driving body 230E, and a second shaft
coupling portion 242E is provided on one end of the
rotating member 240E, and the second shaft coupling
portion 242E is axially inserted into and mates with the
first shaft coupling portion 232E.

[0323] The driving module 210E further includes a first
bearing 212E, the first bearing 212E being fixedly con-
nected between the first shaft coupling portion 232E and
the second shaft coupling portion 242E. The second
shaft coupling portion 242E is axially fixedly connected
to the first shaft coupling portion 232E by means of the
firstbearing 212E and is rotatably arranged relative to the
first shaft coupling portion 232E, so that the rotating
member 240E has good rotational performance. More-
over, the first bearing 212E can ensure the stability of
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connection between the first shaft coupling portion 232E
and the second shaft coupling portion 242E without
affecting the rotation. It should be noted that in other
implementations, the rotating member 240E and the
driving body 230E may be connected without a bearing,
for example, the first shaft coupling portion 232E of the
driving body 230E is a shaft body, an annular snap slot
may be provided in an outer peripheral surface of one end
of shaft body, the second shaft coupling portion 242E of
the rotating member 240E is a shaft sleeve, an annular
snap may be provided on an inner peripheral surface of
one end of the shaft sleeve, and the annular snap is
inserted into the annular snap slot and can rotate relative
tothe annular snap slot. In this case, the rotating member
240E is rotatably connected to the driving body 230E.
[0324] In order to improve the coaxiality of the axial
connection between the first and second shaft coupling
portions 232E and 242E to improve the precision of
rotation of the transmission member 400E, a first sleev-
ing portion 234E is also provided on one side of the
driving body 230E, and the first sleeving portion 234E
is arranged coaxially around the first shaft coupling por-
tion 232E. A second sleeving portion 244E is also pro-
vided on one end of the rotating member 240E, the
second sleeving portion 244E is arranged coaxially
around the second shaft coupling portion 242E, and
the second sleeving portion 244E is axially inserted into
and mates with the first sleeving portion 234E. Obviously,
when the first sleeving portion 234E is adapted to the
second sleeving portion 244E, the effect of maintaining
coaxial is improved. In order to reduce rotational friction,
mating surfaces of the first sleeving portion 234E and the
second sleeving portion 244E are smooth and can be
applied with lubricating oil.

[0325] In this implementation, the first shaft coupling
portion 232E is a shaft body, and the first sleeving portion
234E is a sleeve. Correspondingly, the second shaft
coupling portion 242E is a shaft hole, and the second
sleeving portion 244E is an annular groove. It can be
understood that in other implementations, the first shaft
coupling portion 232E may be a shaft hole, and the first
sleeving portion 234E may be an annular groove. Corre-
spondingly, the second shaft coupling portion 242E is a
shaft body, and the second sleeving portion 244E is a
sleeve.

[0326] In order to rotatably connect the driving module
210E to an external structure to rotate about the axis of
rotation L2, a third shaft coupling portion 246E is provided
on the other end of the rotating member 240E, and the
third shaft coupling portion 246E and the second shaft
coupling portion 242E are arranged coaxially and spaced
apart from each other. The driving module 210E further
includes a second bearing 214E, the second bearing
214E being fixedly connected to the third shaft coupling
portion 246E. In other words, the third shaft coupling
portion 246E can be axially fixedly connected to a shaft
coupling portion of the external structure by means of the
second bearing 214E, thereby improving the rotational
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performance of the driving module 210E, while ensuring
the stability of connection between the third shaft cou-
pling portion 246E and the shaft coupling portion of the
external structure which may be a device body, a chassis
or other structures of the cleaning device.

[0327] In this implementation, the third shaft coupling
portion 246E is a shaft hole, an outer surface of the
second bearing 214E is fixedly connected to a hole wall
of the shaft hole, and the shaft coupling portion of the
external structure is a shaft body. Obviously, in other
implementations, the third shaft coupling portion 246E
may be a shaft body, the second bearing 214E is sleeved
on the third shaft coupling portion 246E, and the shaft
coupling portion of the external structure is s shaft hole;
alternatively, the third shaft coupling portion 246E may be
directly axially inserted into and mate with the shaft
coupling portion of the external structure without the
provision of the second bearing 214E.

[0328] Inorderto pivotally connectthe firstend 410E of
the transmission member 400E to the other side of the
driving body 230E, a first pivot portion 412E is provided
on the first end 410E, a second pivot portion 236E is
provided on the other side of the driving body 230E, and
the second pivot portion 236E is axially inserted into and
mates with the first pivot portion 412E. The cleaning
mechanism 100E further includes a third bearing
500E, the third bearing 500E being fixedly connected
between the first pivot portion 412E and the second pivot
portion 236E to axially fixedly connect the first pivot
portion 412E and the second pivot portion 236E. The
third bearing 500E provides good rotational performance
for the transmission member 400E and can ensure the
stability of connection between the first and second pivot
portions 412E and 236E.

[0329] In this implementation, the first pivot portion
412E is a shaft hole, an outer surface of the third bearing
500E is fixedly connected to a hole wall of the shaft hole,
and the second pivot portion 236E is a shaft body. It can
be understood that in other implementations, the first
pivot portion 412E is a shaft body, the second bearing
214E is sleeved on the first pivot portion 412E, and the
second pivot portion 236E is a shaft hole; alternatively,
thefirst pivot portion 412E may be directly axially inserted
into and mate with the second pivot portion 236E without
the provision of the third bearing 500E.

[0330] In order to rotatably connect the transmission
member 400E to the external structure to rotate about the
axis of rotation L2, a third pivot portion 414E is also
provided on the first end 410E of the transmission mem-
ber400E, and the third pivot portion 414E and the second
pivot portion 236E are arranged coaxially and spaced
apart from each other. The third pivot portion 414E is
axially inserted into and mates with a pivot portion of the
external structure which may be a device body, a chassis
or other structures of the cleaning device.

[0331] In this implementation, the third pivot portion
414E is a shaft hole, and the pivot portion of the external
structure is a shaft body. Obviously, in other implementa-
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tions, the third pivot portion 414E may be a shaft body,
and the pivot portion of the external structure is corre-
spondingly a shaft hole; alternatively, in order to improve
the stability of the axial connection and rotational perfor-
mance, the third pivot portion 414E may be axially con-
nected to the pivot portion of the external structure by
means of a bearing.

[0332] In this implementation, the driving body 230E
includes a housing 250E, a first motor 260E, a transmis-
sion mechanism 270E, and a connecting structure 280E.
The first motor 260E, the transmission mechanism 270E,
and the connecting structure 280E are all arranged in the
housing 250E. A rotating shaft of the first motor 260E is
connected to an input end of the transmission mechan-
ism 270E, an output end of the transmission mechanism
270E is connected to one end of the connecting structure
280E, and the other end of the connecting structure 280E
is connected to the cleaning assembly 20. In operation,
the rotating shaft of the first motor 260E rotates to output
torque, and the torque is transmitted to the connecting
structure 280E via the transmission mechanism 270E, so
as to rotate the connecting structure 280E and rotate the
cleaning assembly 20 in a linked manner. It should be
noted that in other implementations, the first motor 260E
may be arranged outside of the housing 250E and is
connected to the input end of the transmission mechan-
ism 270E within the housing 250E, and the output end of
the transmission mechanism 270E may be directly con-
nected to the cleaning assembly 20.

[0333] Further, the housing 250E includes a bottom
housing 252E, a middle housing 254E, and a top housing
256E. The middle housing 254E covers the bottom hous-
ing 252E, the first motor 260E and the connecting struc-
ture 280E are both arranged between the bottom housing
252E and the middle housing 254E, and the rotating shaft
ofthe first motor 260E passes through the middle housing
254E. The top housing 256E covers the middle housing
254E, and the transmission mechanism 270E is ar-
ranged between the middle housing 254E and the top
housing 256E. The transmission mechanism 270E is a
gear transmission mechanism, which includes a plurality
of meshing gears. In other implementations, the housing
250E may be a two-layer structure, only the transmission
mechanism 270E is arranged within the housing 250E,
and the transmission mechanism 270E may also be a
pulley transmission mechanism.

[0334] Further, the cleaning assembly 20 includes a
connecting shaft 222E, a cleaning disk 224E, and a
cleaning member 226E. One end of the connecting shaft
222E extends into the bottom housing 252E and is fixedly
connected to the connecting structure 280E. The other
end of the connecting shaft 222E is fixedly connected to
the cleaning disk 224E. The cleaning member 226E is
arranged on a side of the cleaning disk 224E facing away
from the connecting shaft 222E. In this implementation,
the first shaft coupling portion 232E and the first sleeving
portion 234E are both arranged in the bottom housing
252E as anintegrated structure. The second pivot portion
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236E is arranged in the top housing 256E as an inte-
grated structure. The third and first pivot portions 414E
and 412E of the transmission member 400E, the second
pivot portion 236E of the top housing 256E, the input end
of the transmission mechanism 270E, the rotating shaft
of the first motor 260E, the first shaft coupling portion
232E of the bottom housing 252E, and the second and
third shaft coupling portions 242E and 246E of the rotat-
ing member 240E are all coaxially arranged and have the
same central axis (center of rotation), i.e., the axis of
rotation L2. Since the central axis of the first motor 260E is
located in the axis of rotation L2, the vibration of the
driving module 210E during rotation can be reduced
and the noise can be reduced. Moreover, the cleaning
assembly 20 can revolve while rotating on its own axis.
The output end of the transmission mechanism 270E, the
connecting structure 280E, and the connecting shaft
222E of the cleaning assembly 20 are all coaxially ar-
ranged and have the same central axis (center of rota-
tion), i.e., the axis of rotation L1.

[0335] The connection member 300E is an elastic
member. When the cleaning assembly 20 encounters
an obstacle during edgewise mopping, the outwardly-
extending cleaning assembly 20 may retract inwardly to
the initial position, and the connection member 300E is
then compressed; and when the cleaning assembly 20
leaves the obstacle, the cleaning assembly 20 returns to
the edgewise position under the tension of the connec-
tion member 300E, and continues to perform edgewise
mopping. Thus, the connection member 300E can cush-
ion the impact between the cleaning assembly 20 and the
obstacle, protect the cleaning assembly 20 and maintain
the tendency of the cleaning assembly 20 to return to the
edgewise position, so as to complete the edgewise
cleaning.

[0336] Inthis implementation, the connection member
300E may be, but is not limited to, a spring, one end of
which is sleeved on a hook provided on a side surface of
the housing 250E and is connected to the driving module
210E, and the other end of which is sleeved on a further
hook provided on a side surface of the transmission
member and is connected to the transmission member
400E. It can be understood that, in other implementa-
tions, the connection member 300E may also be an
elastic columnar structure or an elastic rod-like structure,
which has both structural strength and elasticity; alter-
natively, the connection member 300E may also be a
linkage, which also links the transmission member 400E
and the driving module 210E. The connection member
300E may also be a torsion spring, which is arranged on a
pivotal connecting structure of the transmission member
400E and the driving module 210E, and has one end
abutting against the transmission member 400E and the
other end abutting against the driving module 210E,
enabling the transmission member 400E to be in a folded
state relative to driving module 210E. The connection
member 300E may also be a tension spring, which is
arranged on the pivotal connecting structure of the trans-
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mission member 400E and the driving module 210E, and
has one end connected to the transmission member
400E and the other end connected to the driving module
210E, enabling the transmission member 400E to drive
the driving module 210E to move.

[0337] In this implementation, gear teeth 430E are
provided on an outer side surface of the transmission
member 400E, the gear teeth 430E are configured to
input power to rotate the transmission member 400E, and
a driving structure for inputting power may be a gear
driving structure, a worm and worm gear driving struc-
ture, a pulley driving structure or other driving structures.
It should be noted that in otherimplementations, the gear
teeth 430E may be replaced by a linkage or a rocker, and
the driving structure for inputting power may be a linkage
driving structure.

[0338] The specific structure of the cleaning mechan-
ism 100E is described above. Since the cleaning device
600E of this embodiment employs all the technical solu-
tions of the above-described embodiments, the cleaning
device also has all the beneficial effects of the technical
solutions of the above-described embodiments, which
will not be described in detail here. The driving assembly
620E is connected to the transmission member 400E of
the cleaning mechanism 100E, the driving assembly
620E is configured to drive the transmission member
400E to rotate, so as to rotate the driving module 210E
to move the cleaning assembly 20 between the initial
position and the edgewise position, the edgewise posi-
tion being a position in which atleast a part of the cleaning
assembly 20 extends beyond the maximum width portion
of the device body 10 in the forward direction.

[0339] In conjunction with FIGS. 60 and 61, when the
cleaning device 600E normally operates (in a non-edge-
wise mode), the cleaning assembly 20 is in the initial
position. In this case, the cleaning assembly 20 does not
extend beyond the maximum width portion of the device
body 10 in the forward direction, that is, the cleaning
assembly 20 is located within the reference line L3. In
conjunction with FIGS. 62 and 63, when the cleaning
device is identified in an edgewise state (an edgewise
mode), the driving assembly 620E drives the transmis-
sion member 400E to rotate to move the cleaning as-
sembly 20 to the edgewise position. In this case, the
cleaning assembly 20 extends beyond the maximum
width portion of the device body 10 in the forward direc-
tion, that is, the cleaning assembly 20 extends beyond
the reference line L3 and covers the body range, ensuring
the cleaning effect of the cleaning device during edge-
wise cleaning.

[0340] It should be noted that the number of cleaning
mechanisms 100E of the cleaning device 600E may be
setaccording to actual requirements, thatis, the cleaning
device 600E may be provided with one cleaning mechan-
ism 100E or two cleaning mechanisms 100E, or even
more cleaning mechanisms 100E.

[0341] In this implementation, the device body 10 is
provided with a mounting cavity 612E, the cleaning me-
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chanism 100E can be placed into the mounting cavity
612E from the bottom of the device body 10, and the
mounting cavity 612E is provided with shaft bodies at
both the top and bottom thereof. The top shaft body is
rotatably connected to the third pivot portion 414E of the
transmission member 400E, and the bottom shaft body is
fixedly connected to the second bearing 214E of the
driving module 210E. The driving assembly 620E is also
arranged in the mounting cavity 612E.

[0342] In this implementation, the driving assembly
620E includes a second motor 622E and a driving gear
624E arranged on a rotating shaft of the second motor
622E, the driving gear 624E engages with the gear teeth
430E of the transmission member 400E to drive the
transmission member 400E to rotate. It can be under-
stood thatin otherimplementations, the driving assembly
620E may be a worm and worm gear driving structure, a
pulley driving structure, or a sprocket driving structure.
[0343] Referring to FIG. 64, FIG. 64 shows a block
diagram of modules of the cleaning device in this imple-
mentation. The cleaning device 600E further includes a
detector 630E and a controller 640E. The detector 630E
is arranged on the device body 10 for detecting the
position of the transmission member 400E. The controller
640E is arranged on the device body 10 and is electrically
connected to both the detector 630E and the driving
assembly 620E, and the controller 640E controls the
driving assembly 620E based on the position detected
by the detector 630E. The detector 630E is capable of
detecting the position of the transmission member 400E,
and when the transmission member 400E extends out-
wardly and retracts inwardly in place, the controller 640E
controls the second motor 622E of the driving assembly
620E to stop operation, thereby avoiding stalling, which
otherwise affects the service life. Specifically, the detec-
tor 630E may be a Hall sensor or an infrared sensor.
[0344] Further, the transmission member 400E is pro-
vided with a limiting portion 440E, the limiting portion
440E cooperating with the driving assembly 620E to limit
the rotation of the transmission member 400E. The limit-
ing portion 440E can further limit the rotation of the
transmission member 400E, ensuring that when it inter-
feres with the driving assembly 620E, the cleaning as-
sembly 20 swings outwardly to a maximum position, i.e.,
the edgewise position.

[0345] The technical solution provided in this embodi-
ment has the following advantages. By additionally pro-
viding the transmission member 400E and the connec-
tion member 300E, the transmission member 400E is
rotatably connected to the driving module 210E of the
cleaning module 200E, and the connection member
300E is connected between the driving module 210E
and the transmission member 400E. Since the transmis-
sion member 400E is rotatable about the axis of rotation,
the transmission member rotates to drive the connection
member 300E to move to rotate the driving module 210E
about the axis of rotation in a linked manner, so that the
cleaning assembly 20 of the cleaning module 200E is
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rotatable eccentrically about the axis of rotation. When
the cleaning mechanism 20 is applied to the cleaning
device, the swinging of the cleaning assembly 20 is
controlled by controlling the rotation of the transmission
member 400E, that is, the cleaning assembly 20 is mo-
vable between an initial position and an edgewise posi-
tion. When the cleaning assembly 20 is in the edgewise
position, the cleaning member can be swung outwardly to
cover the body range to achieve edgewise cleaning,
thereby improving the cleaning effect of the cleaning
device during edgewise cleaning, and solving the pro-
blem that the cleaning assembly cannot perform edge-
wise cleaning.

[0346] Of course, Embodiment 12 is also not limited to
being combined with the aforementioned Embodiment 2,
and on the basis of feasibility, the overall or partial struc-
ture of Embodiment 12 can be combined with any fea-
sible embodiment to meet the different purposes of use,
which is not specifically limited herein.

[0347] Embodiment 13: A cleaning device having an
elastic member 300F and a linkage driving mechanism
400F is mainly described in the embodiment. In the
embodiment, the first driving structure 40M includes at
least a driving module 210F, the second driving structure
50M includes at least an elastic member 300F and a
linkage driving mechanism 400F, and the in-place detec-
tion structure includes at least a detector 120F.

[0348] Basedon the foregoing, thisembodimentdiffers
from the previous embodiments in that the elastic mem-
ber 300F and the linkage driving mechanism 400F are
also disclosed in this embodiment, and different cleaning
assembly 20 and driving module 210F are used in this
embodiment.

[0349] This embodiment provides a cleaning device,
referring to FIGS. 65 to 68, the cleaning device 100F
including a device body 10, a cleaning module 200F, an
elastic member 300F and a linkage driving mechanism
400F. The cleaning module 200F includes a driving mod-
ule 210F and a cleaning assembly 20, the driving module
210F being connected to the cleaning assembly 20 for
driving the cleaning assembly 20 to rotate. The driving
module 210F is rotatably arranged on the device body 10
such that the cleaning assembly 20 has an initial position
and an edgewise position, the edgewise position being a
position in which at least a part of the cleaning assembly
20 extends beyond the maximum width portion of the
device body 10 in the forward direction, as shown in FIG.
67. The elastic member 300F is arranged between the
device body 10 and the driving module 210F and causes
the cleaning assembly 20 to move toward the edgewise
position by means of the driving module 210F, that is, a
resilience force of the elastic member 300F always forces
the cleaning assembly 20 to move to the edgewise posi-
tion. The linkage driving mechanism 400F is arranged on
the device body 10 and is connected to the driving
module 210F for driving the driving module 210F to
rotate. The linkage driving mechanism 400F is capable
of maintaining the cleaning assembly 20 in the initial
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position when the linkage driving mechanism 400F is
self-locked, preventing the cleaning assembly 20 from
moving to the edgewise position under the elastic mem-
ber 300F. The first position includes at least the initial
position, and the second position includes at least the
edgewise position.

[0350] Inthe cleaning device 100F of this implementa-
tion, the driving module 210F of the cleaning module
200F is rotatably arranged on the device body 10 such
that the cleaning assembly 20 of the cleaning module
200F has aninitial position and an edgewise position, and
the rotation of the driving module 210F is controlled by
providing the elastic member 300F and the linkage driv-
ing mechanism 400F to control the swinging of the clean-
ing assembly 20, that is, the cleaning assembly 20 can
move between the initial position and the edgewise posi-
tion. As showninFIG. 67, when the cleaning assembly 20
isin the edgewise position, the cleaning assembly 20 can
be swung outwardly to cover the body range to achieve
edgewise cleaning, thereby improving the cleaning effect
of the cleaning device 100F during edgewise mopping,
and solving the problem that the cleaning assembly 20
cannot perform edgewise mopping. Moreover, when the
cleaning assembly 20 encounters an obstacle during
edgewise mopping, the elastic member 300F can cush-
ion the impact, so that the outwardly-extending cleaning
assembly 20 can retract inwardly to protect the cleaning
assembly 20; and when the cleaning assembly 20 leaves
the obstacle, the cleaning assembly 20 rapidly moves to
the edgewise position under the resilience force of the
elasticmember 300F, and continues to perform edgewise
mopping. As shown in FIG. 68, when the cleaning as-
sembly 20 is in the initial position, the linkage driving
mechanism 400F is self-locked and can overcome the
resilience force of the elastic member 300F to keep the
cleaning assembly 20 in the initial position, preventing
the cleaning assembly 20 from swinging outwardly to the
edgewise position in the non-edgewise mode, and the
cleaning assembly 20 will not swing out even if being
impacted or tangled.

[0351] Inorder to facilitate the installation of the clean-
ing module 200F, the device body 10 is provided with a
mounting cavity 111F, and the cleaning module 200F and
the linkage driving mechanism 400F are both arranged in
the mounting cavity 111F. A clearance portion is provided
in the bottom of the device body 10, which is in commu-
nication with the mounting cavity 111F and allows for the
movement of the cleaning assembly 20 between the
edgewise position and the initial position, and the range
of movement of the cleaning assembly 20 is limited by the
clearance portion. In this implementation, the clearance
portion defines two limit positions of the cleaning assem-
bly 20, i.e., the edgewise position and the initial position.
However, in other implementations, the edgewise posi-
tion and/or the initial position may be located between the
two limit positions.

[0352] It should be noted that the number of cleaning
modules 200F of the cleaning device 100F may be set
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according to actual situations. For example, the cleaning
device 100F may be provided with one or two cleaning
modules 200F, and the mounting cavity 111F of the
device body 10, the elastic members 300F and the link-
age driving mechanisms 400F are correspondingly con-
figured, so that the cleaning assembly 20 of at least one
cleaning module 200F can swing. For example, the
cleaning device 100F may also be provided with three
or more cleaning modules 200F, and the number of
cleaning modules 200F with swingable cleaning assem-
blies 20 may be set according to actual requirements.
[0353] Referring to FIG. 69, FIG. 69 shows a block
diagram of modules of the cleaning device in this imple-
mentation. The cleaning device 100F further includes a
detector 120F and a controller 130F. The detector 120F is
arranged on the device body 10 for detecting the position
of the driving module 210F. The controller 130F is ar-
ranged on the device body 10 and is electrically con-
nected to both the detector 120F and the linkage driving
mechanism 400F, and the controller 130F controls the
linkage driving mechanism 400F based on the position
detected by the detector 120F. The detector 120F is
capable of detecting the position of the driving module
210F, and when the linkage driving mechanism 400F
drives the cleaning assembly 20 to extend outwardly in
place (the edgewise position) or retract inwardly in place
(the initial position), the controller 130F controls the
linkage driving mechanism 400F to stop operation, there-
by avoiding stalling, which otherwise affects the service
life of the linkage driving mechanism 400F. The first
position includes at least the initial position, and the
second position includes at least the edgewise position.
[0354] Further, the cleaning device 100F further in-
cludes a main board (not shown), and the controller
130F is mounted on the main board and is mounted on
the device body 10 by means of the main board. More-
over, other electronic components are also provided on
the main board for realizing various functions of the
cleaning device 100F.

[0355] In this implementation, the detector 120F may
be, but is not limited to, a Hall sensor, and two Hall
sensors are provided, and are arranged corresponding
to the driving module 210F in the initial position and the
edgewise position, respectively. When the cleaning as-
sembly 20 moves to the edgewise position, the outer Hall
sensor can detect a ferrous metal in the driving module
210F and then sense that it is in place to detect the
edgewise position of the cleaning assembly 20, as shown
in FIG. 67; and when the cleaning assembly 20 moves to
the initial position, the inner Hall sensor can detect the
ferrous metal in the driving module 210F and then sense
thatitis in place to detect the initial position of the cleaning
assembly 20, as shown in FIG. 68. It should be noted that
in other implementations, the detector 120F may be an
infrared sensor, which can detect the position of the
cleaning assembly 20 located below it using the principle
of a downward-looking sensor detecting a cliff; and the
detector 120F may also be a micro-switch (touch switch)

10

15

20

25

30

35

40

45

50

55

47

having a deformable spring contact. When the driving
module comes into contact with the spring contact, the
micro-switch is activated, thereby detecting the position
of the driving module.

[0356] In this implementation, the cleaning device
100F has different operating states, which, by way of
example and not limitation, may include two operating
states.

[0357] In conjunction with FIG. 67, when the cleaning
device 100F is identified as an edgewise state (an edge-
wise mode), the controller 130F controls the linkage
driving mechanism 400F to operate and unlock the link-
age driving mechanism 400F. Under the resilience force
of the elastic member 300F, the cleaning assembly 20
moves from the initial position to the edgewise position. In
this case, at least a part of the cleaning assembly 20
extends beyond the maximum width portion of the device
body 10 (the body) in the forward direction, that is, the
cleaning assembly 20 extends beyond the reference line
L and covers the body range, thereby improving the
cleaning effect of the cleaning device 100F during edge-
wise cleaning. In conjunction with FIG. 68, when the
cleaning device 100F has completed the edgewise
cleaning and resumes normal operation (a non-edge-
wise mode), the controller 130F controls the linkage
driving mechanism 400F to operate and drive the driving
module 210F to rotate to retract the cleaning assembly 20
from the edgewise position to the initial position. In this
case, the cleaning assembly 20 does not extend beyond
the maximum width portion of the device body 10 (the
body) in the forward direction, that is, the cleaning as-
sembly 20 is located within the reference line L, More-
over, the linkage driving mechanism 400F self-locks and
positions the cleaning assembly 20 in the initial position,
preventing the cleaning assembly 20 from swinging out-
wardly under the elastic member 300F and other external
forces.

[0358] Referring to FIG. 70 and in conjunction with
FIGS. 66 and 68, FIG. 70 shows a partially enlarged view
of the cleaning device in this implementation, with the
cleaning assembly 20 of the cleaning device 100F being
in the initial position. The device body 10 is provided with
a limiting portion 112F. The linkage driving mechanism
400F includes a linkage mechanism 410F and a driving
member 420F. The linkage mechanism 410F is con-
nected to both the driving module 210F and the driving
member 420F, that is, an input end thereof is connected
to the driving member 420F, and an output end thereof is
connected to the driving module 210F. The driving mem-
ber 420F is arranged on the device body 10 and is
configured to drive the linkage mechanism 410F to rotate
and then rotate the driving module 210F in a linked
manner. In the initial position, the limiting portion 112F
limits the rotation of the linkage mechanism 410F, and the
resilience force of the elastic member 300F is less than a
force exerted by the linkage mechanism 410F on the
driving module 210F.

[0359] Since the resilience force of the elastic member
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300F is insufficient to overcome the force exerted by the
linkage mechanism 410F on the driving module 210F, the
elastic member 300F cannot move the cleaning assem-
bly 20 to the edgewise position, that is, the linkage driving
mechanism 400F can hold and position the cleaning
assembly 20 in the initial position by self-locking, pre-
venting the cleaning assembly from swinging outwardly
improperly. Moreover, the linkage driving mechanism
400F can also overcome other forces that return the
cleaning assembly 20 to the edgewise position, such
as a friction force exerted by the ground on the cleaning
assembly 20, a force exerted by the impact of an ob-
stacle, or pulling force of entanglements. It should be
noted that in other implementations, the driving member
420F is a self-locking motor, that is, when in operation, a
rotating shaft of the self-locking motor can rotate, when
not in operation, the rotating shaft of the self-locking
motor cannot rotate; and when the linkage driving me-
chanism 400F moves to a self-locking position, the op-
eration of the driving member 420F is stopped, the link-
age mechanism 410F cannot rotate due to the self-lock-
ing of the rotating shaft of the driving member 420F, and
the force exerted by the linkage mechanism 410F on the
driving module 210F is greater than the resilience force of
the elastic member 300F. In this case, the entire linkage
driving mechanism 400F can self-lock without the coop-
eration of the limiting portion 112F. Therefore, in the
present disclosure, the "self-locking" of the linkage driv-
ing mechanism 400F means that when the driving mem-
ber 420F drives the linkage mechanism 410F to move to
a certain position, various components of the linkage
mechanism 410F cannot move relative to each other,
thereby positioning the driving module 210F. The linkage
mechanism 410F can achieve the above states by
means of an external structure (such as the limiting
portion 112F) or by means of an internal structure (such
as the self-locking motor) of the linkage driving mechan-
ism 400F. Obviously, in this implementation, the certain
position is the initial position.

[0360] In this implementation, the linkage mechanism
410F includes afirstlink 412F and a second link 414F that
are rotatably connected. An end of the first link 412F
away from the second link 414F is connected to the
driving member 420F. The driving member 420F is con-
figured to drive the first link 412F to rotate, and when the
first link 412F rotates into contact with the limiting portion
112F, an angle a between the first link 412F and the
second link 414F is an obtuse angle. Under the elastic
member 300F, the limiting portion 112F exerts a force on
the first link 412F. Since the angle o is an obtuse angle,
the force is also exerted on the second link 414F, so that
the second link 414F acts as a support to prevent the
driving module 210F from swinging back. It can be under-
stood that, in other implementations, the driving member
420F may use the self-locking motor as described above,
with the angle a between the first link 412F and the
second link 414F being an obtuse angle. When the
linkage mechanism 410F moves to the self-locking posi-
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tion, the first link 412F cannot rotate due to the self-
locking of the rotating shaft of the driving member
420F, without limiting by the limiting portion 112F, and
the second link 414F can also act as a support to prevent
the driving module 210F from swinging back.

[0361] Further, a pivot portion 211F and a cooperating
portion 212F are provided on a side of the driving module
210F away from the cleaning assembly 20. The linkage
mechanism 410F includes a third link 416F, one end of
the third link 416F being rotatably connected to an end of
the second link 414F away from the firstlink 412F, and the
other end of the third link 416F being pivotally connected
to the pivot portion 211F. The third link 416F can coop-
erate with the cooperating portion 212F and drives the
driving module 210F to rotate by the cooperating portion
212F, so as to move the cleaning assembly 20 toward the
initial position.

[0362] When the linkage driving mechanism 400F is
self-locked, the angle o between the first link 412F and
the second link 414F is an obtuse angle, the driving
module 210F is subjected to a force F1 when the cleaning
device 100F moves forward, the third link 416F exerts a
force F2 on the second link 414F, and the second link
414F exerts a force F3 on the first link 412F. An angle
between F1 and F2 is an acute angle, and an angle 6
between F2 and F3 is an acute angle. The self-locking of
the linkage driving mechanism 400F is achieved by the
cooperation of the limiting portion 112F, the cooperating
portion 212F and the linkage mechanism 410F, with a
simple structure and good stability. It should be noted that
in other implementations, the linkage driving mechanism
400F may be based on the self-locking motor as de-
scribed above, with the linkage mechanism 410F being
additionally provided with the third link 416F, where the
angle g between F1 and F2 is an acute angle, and the
angle 0 between F2 and F3 is an acute angle, which can
also achieve the above technical effect. In other imple-
mentations, the third link 416F may be replaced by a
protruding structure provided on one side of the driving
module 210F without the provision of the cooperating
portion 212F, the second link 414F is rotatably connected
to the protruding structure, which can also realize a self-
locking structure. The protruding structure may be, butis
not limited to, provided in an integrally formed manner.

[0363] Further, afirst bearing 213 is fixedly connected
between the other end of the third link 416F and the pivot
portion 211F. The first bearing 213 allows good rotational
performance between the third link 416F and the pivot
portion 211F, and can also ensure the stability of con-
nection between the third link 416F and the pivot portion
211F. In this implementation, the pivot portion 211F is a
shaft body, and an adapted shaft hole is provided in the
other end of the third link 416F. Obviously, in other im-
plementations, the pivot portion 211F may be a shaft
hole, and an adapted shaft body is provided on the other
end of the third link 416F.

[0364] Inthisimplementation, the limiting portion 112F
is positioned corresponding to the connection between
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the first link 412F and the second link 414F, which has a
better limiting effect and can act on both the firstlink 412F
and the second link 414F, helping to improve the stability
of the self-locking structure. It can be understood that the
limiting portion 112F may also be positioned correspond-
ing to other positions on the first link 412F, such as a
middle position on the first link 412F.

[0365] In this implementation, the cooperating portion
212F is positioned corresponding to any part between the
middle of the third link 416F and a free end thereof. The
free end is an end of the third link 416F connected to the
second link 414F. The third link 416F has a good effect of
pushing the driving module 210F to rotate by the coop-
erating portion 212F, and a lever effect can be used to
reduce the thrust. The cooperating portion 212F is
shaped in a protruding column, but is not limited thereto,
and may have another protruding structure.

[0366] In conjunction with FIG. 66, the device body 10
is also provided with a mounting portion 113F, the mount-
ing portion 113F being connected to the limiting portion
112F. Since the limiting portion 112F is connected to the
mounting portion 113F, the structural strength of the limit-
ing portion 112F can be increased. The driving member
420F has a rotatable rotating shaft, the mounting portion
113F is provided with a mounting slot 114F, and the
driving member 420F is arranged in the mounting slot
114F. The rotating shaft of the driving member 420F
extends out of the mounting slot 114F and is fixedly
connected to the first link 412F, so as to drive the first
link 412F torotate. The limiting portion 112F is higher than
the mounting slot 114F, so as to limit the first link 412F. In
this implementation, the mounting portion 113F is cylind-
rical, and the limiting portion 112F is in the shape of a
protruding strip and is connected to an outer side surface
of the mounting portion 113F.

[0367] It should be noted that the first link 412F of the
linkage mechanism 410F may be configured as a crank
or a rocker depending on the space size of the mounting
cavity 111F, and the third link 416F is configured in co-
ordination with the first link 412F.

[0368] In this implementation, the driving member
420F may be, but is not limited to, a motor that outputs
power by rotation of a rotating shaft thereof. The con-
troller 130F is electrically connected to the driving mem-
ber 420F, so that the controller 130F can control the
operation of the linkage driving mechanism 400F by
controlling the rotational speed and direction of the driv-
ing member 420F. In other implementations, the driving
member 420F may also be other power devices, such as
a telescopic device, which drives the first link 412F to
rotate by a telescopic rod.

[0369] Duetothelimited movementstroke ofthe clean-
ing assembly 20, the rotation range of the firstlink 412F is
limited, and the limiting portion 112F can only limit the
rotation of the linkage mechanism 410F in one clockwise
direction. In this implementation, the limiting portion 112F
limits the rotation of the linkage mechanism 410F onlyina
counterclockwise direction. It should be noted that in
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other implementations, the limiting portion 112F, the
elastic member 300F and the linkage driving mechanism
400F may be mirrored on the other side of the driving
module 210F. In this case, the limiting portion 112F
should limit the rotation of the linkage mechanism
410F in a clockwise direction, thereby achieving the
self-locking of the linkage driving mechanism 400F.
[0370] In conjunction with FIGS. 66 to 68, and FIG. 70,
during movement of the cleaning assembly 20 from the
edgewise position to the initial position, the driving mem-
ber 420F drives the firstlink 412F to rotate in the counter-
clockwise direction, the second link 414F is linked to
rotate the third link 416F, and the third link 416F pushes
the driving module 210F to rotate inwardly by the coop-
erating portion 212F. When rotating to the limiting portion
112F, the first link 412F is prevented from further rotation
and is limited. In this case, the entire linkage mechanism
410F is self-locked, and the cleaning assembly 20 is
positioned in the initial position. During movement of
the cleaning assembly 20 from the initial position to the
edgewise position, the driving member 420F drives the
first link 412F to rotate in the clockwise direction and
gradually away from the limiting portion 112F, and the
second link 414F is linked to rotate the third link 416F. The
driving module 210F rotates outwardly under the elastic
member 300F, and when the resilience force of the elastic
member 300F is greater than the force exerted by the
linkage mechanism 410F on the driving module 210F, the
elastic member 300F pulls the cleaning assembly 20
directly to the edgewise position by means of the driving
module 210F. In this case, the operation of the driving
member 420F is stopped, and by the limiting by the
elastic member 300F or other structures, the first link
412F cannot reach the limiting portion 112F in the clock-
wise direction.

[0371] Referring to FIGS. 71 to 74 and in conjunction
with FIG. 66, FIG. 71 shows a schematic view of the
structure of a cleaning module of the cleaning device in
this implementation, FIG. 72 shows a top view of the
cleaning module in FIG. 71, FIG. 73 shows a cross-
sectional view of the cleaning module in FIG. 72 along
line I-I, and FIG. 74 shows an exploded view of the
cleaning module in FIG. 71. A first shaft coupling portion
214F is provided on a side of the driving module 210F
facing the cleaning assembly 20. The device body 10 is
also provided with a second shaft coupling portion 115F,
and the second shaft coupling portion 115F is axially
inserted into and mates with the first shaft coupling por-
tion 214F. The driving module 210F is rotatably mounted
to the device body 10 by the mating of the first shaft
coupling portion 214F of the driving module 210F with the
second shaft coupling portion 115F of the device body 10,
that is, the cleaning assembly 20 can revolve around the
central axis of the first shaft coupling portion 214F while
rotating on its own axis.

[0372] Further, a second bearing 215F is fixedly con-
nected between the second shaft coupling portion 115F
and the first shaft coupling portion 214F, and the first shaft
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coupling portion 214F is axially fixedly connected to the
second shaft coupling portion 115F by means of the
second bearing 215F, so that the driving module 210F
has good rotational performance and rotational friction is
reduced. Moreover, the second bearing 215F can ensure
the stability of connection between the first shaft coupling
portion 214F and the second shaft coupling portion 115F
without affecting the rotation.

[0373] In order to improve the coaxiality of the axial
connection between the first and second shaft coupling
portions 214F and 115F to improve the precision of
rotation of the driving module 210F, afirst sleeving portion
216F is also provided on the side of the driving module
210F facing the cleaning assembly 20, and the first
sleeving portion 216F is arranged coaxially around the
first shaft coupling portion 214F. The device body 10 is
also provided with a second sleeving portion 116F, the
second sleeving portion 116F is arranged coaxially
around the second shaft coupling portion 115F, and the
second sleeving portion 116F is axially inserted into and
mates with the first sleeving portion 216F. Obviously,
when the first sleeving portion 216F is adapted to the
second sleeving portion 116F mate with each other, the
effect of maintaining coaxial is improved. In order to
reduce rotational friction, mating surfaces of the first
sleeving portion 216F and the second sleeving portion
116F are smooth and can be applied with lubricating oil.
[0374] In this implementation, the first shaft coupling
portion 214F is a shaft body, and the first sleeving portion
216F is a sleeve. Correspondingly, the second shaft
coupling portion 115F is a shaft hole, and the second
sleeving portion 116F is an annular groove. It can be
understood that in other implementations, the first shaft
coupling portion 214F may be a shaft hole, and the first
sleeving portion 216F may be an annular groove. Corre-
spondingly, the second shaft coupling portion 115F is a
shaft body, and the second sleeving portion 116F is a
sleeve.

[0375] Inthisimplementation, the driving module 210F
includes a housing 230F, a drive motor 240F, and a
transmission mechanism 250F. The drive motor 240F
and the transmission mechanism 250F are arranged
within the housing 230F. A rotating shaft of the drive
motor 240F is connected to an input end of the transmis-
sion mechanism 250F, and an output end of the transmis-
sion mechanism 250F is connected to the cleaning as-
sembly 20. The center of rotation of the driving module
210F is located in the central axis of the drive motor 240F,
so that the vibration of the driving module 210F during
rotation can be reduced, and the noise can be reduced.
Moreover, the cleaning assembly 20 can revolve while
rotating on its own axis. In addition, the housing 230F can
protect the drive motor 240F and the transmission me-
chanism 250F, achieving the effects of waterproofing and
dustproofing. It should be noted that in other implemen-
tations, the drive motor 240F may be arranged outside of
the housing 230F and is connected to the input end of the
transmission mechanism 250F within the housing 230F.
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[0376] Further, the driving module 210F further in-
cludes a connecting structure 260F. The connecting
structure 260F is arranged in the housing 230F, one
end of the connecting structure 260F is connected to
the output end of the transmission mechanism 250F, and
the other end of the connecting structure 260F is con-
nected to the cleaning assembly 20. In operation, the
rotating shaft of the drive motor 240F rotates to output
torque, and the torque is transmitted to the connecting
structure 260F via the transmission mechanism 250F, so
as to rotate the connecting structure 260F and rotate the
cleaning assembly 20 in a linked manner. It can be
understood that in other implementations, the cleaning
assembly 20 may be directly connected to the output end
of the transmission mechanism 250F without being con-
nected by the connecting structure 260F.

[0377] Further, the housing 230F includes a bottom
housing 232F, a middle housing 234F, and a top housing
236F. The middle housing 234F covers the bottom hous-
ing 232F, the drive motor 240F and the connecting struc-
ture 260F are both arranged between the bottom housing
232F and the middle housing 234F, and the rotating shaft
of the drive motor 240F passes through the middle hous-
ing 234F. The top housing 236F covers the middle hous-
ing 234F, the transmission mechanism 250F is arranged
between the middle housing 234F and the top housing
236F, and the input end of the transmission mechanism
250F is connected to the rotating shaft of the drive motor
240F, the output end of the transmission mechanism
250F is connected to the connecting structure 260F
through the middle housing 234F, and the cleaning as-
sembly 20 is connected to the connecting structure 260F
through the bottom housing 232F. The housing 230F is
arranged in layers to accommodate different structures,
which achieves rational spatial layout, realizes compact
arrangement, and reduces the volume.

[0378] Further, the transmission mechanism 250F is a
gear transmission mechanism, which includes a plurality
of gears that mesh in sequence. In other implementa-
tions, the housing 230F may be a two-layer structure,
only the transmission mechanism 250F is arranged with-
in the housing 230F, and the transmission mechanism
250F may also be a pulley transmission mechanism.
[0379] Further, the cleaning assembly 20 includes a
connecting shaft 222F, a cleaning disk 224F, and a clean-
ing member 226F. One end of the connecting shaft 222F
extends into the bottom housing 232F and is fixedly
connected to the connecting structure 260F. The other
end of the connecting shaft 222F is fixedly connected to
the cleaning disk 224F. The cleaning member 226F is
arranged on a side of the cleaning disk 224F facing away
from the connecting shaft 222F. The cleaning member
226F may be, but is not limited to, a cleaning cloth.
[0380] In this implementation, the first shaft coupling
portion 214F and the first sleeving portion 216F are both
arranged in the bottom housing 252 as an integrated
structure. The pivot portion 211F and the cooperating
portion 212F are arranged on the top housing as an
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integrated structure. The pivot portion 211F of the top
housing 236F, the input end of the transmission mechan-
ism 250F, the rotating shaft of the drive motor 240F, the
first shaft coupling portion 214F of the bottom housing
232F and the second shaft coupling portion 115F of the
device body 10 are all coaxially arranged and have the
same central axis (center of rotation). The output end of
the transmission mechanism 250F, the connecting struc-
ture 260F, and the connecting shaft 222F of the cleaning
assembly 20 are all coaxially arranged and have the
same central axis (center of rotation).

[0381] In conjunction with FIGS. 65 and 68, the device
body 10 has an inner peripheral surface on which a first
connecting portion 117F is provided. The driving module
210F has an outer side surface, which is arranged facing
the inner peripheral surface, a second connecting portion
217F being provided on the outer side surface. One end
of the elastic member 300F is connected to the first
connecting portion 117F and the other end thereof is
connected to the second connecting portion 217F. Since
the elastic member 300F is tensioned and connected to
the first connecting portion 117F on the inner peripheral
surface of the device body 10, the driving module 210F
always has the tendency to rotate to the edgewise posi-
tion, and when the self-locking the linkage driving me-
chanism 400F is removed, the cleaning assembly 20 can
move quickly to the edgewise position under the elastic
force of the elastic member 300F.

[0382] In this implementation, the elastic member
300F may be, but is not limited to, a tension spring,
and may also be an elastic columnar structure, an elastic
rod-like structure, or an elastic strip structure, and has
both structural strength and elasticity. The first connect-
ing portion 117F and the second connecting portion 217F
are both hooks, one end of the tension spring is sleeved
on the first connecting portion 117F and the other end of
the tension spring is sleeved on the second connecting
portion 217F. It should be noted thatin otherimplementa-
tions, the elastic member 300F may be a torsion spring,
which is arranged at the position where the device body
10is rotatably connected to the driving module 210F. One
torsion arm of the torsion spring abuts against the device
body 10, and the other torsion arm of the torsion spring
abuts against the driving module 210F, so that the driving
module 210F is in a folded state relative to the device
body 10, and thus the cleaning assembly 20 always has
the tendency to move toward the edgewise position.
Further, the torsion spring can be sleeved on an outer
side surface of the second sleeving portion 116F of the
device body 10.

[0383] Of course, on the basis of feasibility, the overall
or partial structure of Embodiment 13 can be combined
with any feasible embodiment to meet different purposes
of use, which is not specially limited herein.

[0384] Embodiment14: The specificimplementation of
a water replenishment mechanism is mainly described in
the embodiment. Based on the foregoing, this embodi-
ment differs from the previous embodiment in that this
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embodiment further includes a water replenishment me-
chanism. As shown in FIGS. 81, 82 and 83, the water
replenishment mechanism comprises a water tank (not
shown) and at least one water outlet 900H provided on
the device body 10. The water tank is in communication
with the water outlet 900H in a controlled manner. For
example, as shown in FIG. 89, the water tank may be in
communication with the water outlet 900H using a water
delivery pipeline 940H.

[0385] For example, when the cleaning assembly 20
includes the cleaning disk 90H and the cleaning member
91H arranged on the cleaning disk 90H, the water output
through the water outlet 900H can wet the cleaning
member 91H, thereby providing a better mopping effect.
The cleaning member may be a cleaning cloth made of a
flexible material or a wiping member made of a hard
material.

[0386] When a plurality of water outlets 900H are pro-
vided, a delivery pump can be provided on the water
delivery pipeline 940H, and a water distributor can be
provided on the delivery pump, so that the water in the
water tank can be evenly distributed to the respective
water outlets 900H via the water distributor. The designer
may determine the specific configuration and control
method of the delivery pump as required for use, which
is not specifically limited herein.

[0387] In a specific embodiment, when two cleaning
assemblies 20 are provided, one of which is a cleaning
assembly 20 that can swing outwardly, and the other of
which is a cleaning assembly 20 that cannot swing out-
wardly, two water outlets 900H are provided, one of which
can replenish water for the cleaning assembly 20 that can
swing outwardly, and the other of which can replenish
water for the cleaning assembly 20 that cannot swing
outwardly. The water in the water tank can be evenly
distributed to the respective water outlets 900H via the
water distributor, thus ensuring the uniformity of water
replenishment.

[0388] Insome scenarios, forexample, only one clean-
ing member 91H is required to clean and one cleaning
member 91H is raised, and then the raised cleaning
member 91H does not need to be replenished with water.
For example, during edgewise cleaning for a carpet, the
cleaning member 91H located on the carpet is raised and
the cleaning member 91H located on the floor performs
cleaning.

[0389] Of course, it is also possible to provide a plur-
ality of water delivery pipelines 940H, each water delivery
pipeline 940H corresponds to one water outlet 900H, and
the flow rate of each water outlet 900H is controlled
separately for water replenishment or no water replen-
ishment for the cleaning member 91H, which is not
specifically limited herein.

[0390] Further, since the water outlet 900H is provided
on the device body 10, in order to prevent the cleaning
disk 90H from affecting the water replenishment through
the water outlet 900H, as shown in FIG. 87, a hollowed-
out area 901H may be provided annularly in the cleaning
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disk 90H.

[0391] When the cleaning assembly 20 switches be-
tween the first position and the second position, for ex-
ample, when the cleaning assembly 20 switches be-
tween the inwardly retracted position and the outwardly
swung position, the position of the water outlet 900H on
the device body 10 is determined based on a vertical
projection area of the hollowed-out area 901H of the
cleaning assembly 20 on the device body 10 (i.e. the
position of the hollowed-out area projected on the bottom
of the device body in the direction perpendicular to the
bottom of the device body).

[0392] In a specific embodiment, in the inwardly re-
tracted position, the outwardly swung position or any
position during switching between the inwardly retracted
position and the outwardly swung position of the cleaning
assembly 20, the vertical projection areas of the hol-
lowed-out area 901H of the cleaning disk 90H on the
bottom of the device body 10 are an inwardly retracted
vertical projection area, an outwardly swung vertical
projection area and a swinging vertical projection area,
respectively. There is a permanent overlap region 902H
in the three vertical projection areas. Therefore, by arran-
ging the water outlet 900H or at least a part of the water
outlet 900H within the permanent overlap region 902H on
the device body, the water outlet 900H can replenish
water for the cleaning member 91H of the cleaning as-
sembly 20 in the inwardly retracted position, for the
cleaning member 91H of the cleaning assembly 20 in
the outwardly swung position, and also for the cleaning
member 91H of the cleaning assembly 20 in an arbitrary
position between the inwardly retracted position and the
outwardly swung position, thereby achieving a better
water replenishment effect.

[0393] Specifically, as shown in FIGS. 81, 82, and 83,
during outward swinging of the cleaning disk 90H from
the inwardly retracted position to the outwardly swung
position, the center of rotation of the cleaning disk 90H
has a movement trajectory of a second arc 903H, and the
center of a circle where the second arc 903H is located is
the center of swinging of the cleaning assembly 20 during
outward swinging and inward retracting (not shown).
[0394] The hollowed-out area 901H on the cleaning
disk 90H includes an inner circle 9011H and an outer
circle 9012H, and a center circle 9013H between the
inner circle 9011H and the outer circle 9012H. The outer
circle 9012H of the hollowed-out area 901H will always
pass through a fixed point 9014H during swinging, i.e., a
point of intersection of the outer circles of the hollowed-
out area 901H in the outwardly swung position and
inwardly retracted position in the figure.

[0395] AsshowninFIG.83, during outward swinging of
the inner circle 9011H of the hollowed-out area 901H,
points on the inner circle 9011H fall on a firstarc 9015H in
the figure. The first arc 9015H is an arc on an externally
tangent circle of two inner circles 9011H of the hollowed-
out area 901H in the outwardly swung position and the
inwardly retracted position. The first arc 9015H and the
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second arc 903H are concentric circles, the centers of
which are the centers of swinging of the cleaning assem-
bly 20 during outward swinging and inward retracting.
[0396] The permanent overlap region 902H is en-
closed by the fixed point 9014H, a first tangent point
9016H and a second tangent point 9017H at two ends
of the firstarc 9015H, and vertical projections of the outer
circle 9012H of the hollowed-out area in the outwardly
swung position and the outer circle 9012H of the hol-
lowed-out area in the inwardly retracted position on the
bottom of the device body. The water outlet 900H or at
least a part of the water outlet 900H is arranged in the
permanent overlap region 902H on the device body, so
that the cleaning member 91H on the cleaning disk 90H
can be replenished with water through the hollowed-out
area 901H in the outwardly swung position and the
inwardly retracted position and during swinging.

[0397] Preferably, the water outlet 900H is arranged in
the permanent overlap region 902H and located on a
projection point of the point of intersection of the center
circle 9013H in the outwardly swung position and the
center circle 9013H in the inwardly retracted position on
the bottom of the device body. The firstarc 9015H and the
second arc 903H are concentric circles.

[0398] Inyetanother specific embodiment, such as the
embodiment as shown in FIG. 86, when the cleaning
assembly 20 is in the inwardly retracted position, the
vertical projection of the hollowed-out area 901H of the
cleaning disk 90H on the bottom of the device body 10 is
the inwardly retracted vertical projection area 904H,
when the cleaning assembly 20 is in the outwardly swung
position, the vertical projection area of the hollowed-out
area 901H of the cleaning disk 90H on the bottom of the
device body 10 is the outwardly swung vertical projection
area 905H, and there is a certain common overlap region
906H between the inwardly retracted vertical projection
area 904H and the outwardly swung vertical projection
area 905H. By arranging the water outlet 900H or at least
a part of the water outlet 900H within the common overlap
region 906H on the device body, the water outlet 900H
can replenish water for the cleaning member 91H of the
cleaning assembly 20 in the inwardly retracted position
and the outwardly swung position. The area of the com-
mon overlap region 906H is larger than the area of the
permanent overlap region 902H.

[0399] In another specific embodiment, such as the
embodiment as shown in FIG. 84, when the cleaning
assembly 20 is in the inwardly retracted position, the
vertical projection area of the hollowed-out area 901H
of the cleaning disk 90H on the bottom of the device body
10is the inwardly retracted vertical projection area 904H.
By arranging the water outlet 900H or at least a part of the
water outlet 900H at an arbitrary position within the in-
wardly retracted vertical projection area 904H, the water
outlet 900H can replenish water for the cleaning member
91H of the cleaning assembly 20 in the inwardly retracted
position. Further, the water outlet 900H or atleast a part of
the water outlet 900H may also be arranged in a portion of
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the inwardly retracted vertical projection area 904H on
the device body except the common overlap region
906H, so that the water outlet replenishes water for only
the cleaning member 91H of the cleaning assembly in the
inwardly retracted position.

[0400] Inyetanother specific embodiment, such as the
embodiment as shown in FIG. 85, when the cleaning
assembly 20 is in the outwardly swung position, the
vertical projection of the hollowed-out area 901H of the
cleaning disk 90H on the bottom of the device body is the
outwardly swung vertical projection area 905H. By arran-
ging the water outlet 900H or at least a part of the water
outlet 900H at an arbitrary position within the outwardly
swung vertical projection area 905H on the device body,
the water outlet 900H can replenish water for the cleaning
member 91H of the cleaning assembly 20 in the out-
wardly swung position. Further, the water outlet 900H or
at least a part of the water outlet 900H may also be
arranged in a portion of the outwardly swung vertical
projection area 905H on the device body except the
common overlap region 906H, so that the water outlet
replenishes water for only the cleaning member 91H of
the cleaning assembly in the outwardly swung position.
[0401] In another implementation of this embodiment,
at least one water outlet 900H may be provided on the
cleaning disk 90H of the cleaning assembly 20, and a
water delivery pipeline 940H is provided between the
water outlet 900H and the water tank, so that the water
outlet 900H can move synchronously with the cleaning
assembly 20 to replenish water for the cleaning member
91H on the cleaning disk 90H.

[0402] The case where no hollowed-out area 901H is
provided on the cleaning disk 90H is as follows.

[0403] In one specific embodiment, at least one water
outlet 900H is provided on the cleaning disk 90H, and the
water outlet 900H is in communication with the water tank
by the water delivery pipeline 940H. The water outlet
900H may be arranged at the bottom or a side portion of
the cleaning disk 90H, which is not specifically limited
herein.

[0404] In another specific embodiment, a cavity struc-
ture may be provided in the cleaning disk 90H, the water
delivery pipeline 940H delivers the water in the water tank
directly into the cavity structure, and at least one water
outlet 900H in communication with the cavity structure is
provided on the cleaning disk 90H, so as to replenish the
cleaning member 91H with water through the water outlet
900H.

[0405] The case where the cleaning disk 90H is pro-
vided with a hollowed-out area 901H is as follows.
[0406] In one specific embodiment, at least one water
outlet 900H is provided on the cleaning disk 90H, and the
water outlet 900H is in communication with the water tank
by the water delivery pipeline 940H. Preferably, the water
outlet 900H is in communication with the hollowed-out
area 901H, so that the water outlet 900H can replenish
the cleaning member 91H with water through the hol-
lowed-out area 901H.
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[0407] In another specific embodiment, a cavity struc-
ture may be provided in the cleaning disk 90H, the water
delivery pipeline 940H delivers the water in the water tank
directly into the cavity structure, and the water outlet
900H is connected to the cavity structure.

[0408] In other specific embodiments, the designer
may determine the specific position of the water outlet
900H as required for use, which is not specifically limited
herein.

[0409] Embodiment 15: The specificimplementation of
an overflow hole 920H is mainly described in the embodi-
ment. Based on the foregoing, this embodiment differs
from the previous embodiments in that at least one over-
flow hole 920H may also be provided in the device body
10. In the embodiments as shown in FIGS. 97 and 109,
the overflow hole 920H is in communication with the
water tank. Excess water can be drained from the water
tank through the overflow hole 920H. Specifically, the
overflow hole 920H may be arranged at the bottom or a
side wall of the device body 10. Preferentially, the over-
flow hole 920H avoids the water outlet 900H at the bottom
of the device body 10. Further, preferably, the overflow
hole is arranged at the bottom of the device body, and at
least a part of the overflow hole 920H is opposite a
deformable hole 9004H (mentioned below) of the clean-
ing disk 90H, and an excess solution in the water tank
drips onto the cleaning member 91H through the overflow
hole 920H and the deformable hole 9004H for wetting the
cleaning member 91H. Of course, the designer may also
adjust the arrangement position and set number of over-
flow holes 920H as required for use, which is not speci-
fically limited herein.

[0410] Embodiment 16: The specificimplementation of
the cleaning disk 90H is mainly described in the embodi-
ment. Based on the foregoing, the cleaning assembly 20
includes the cleaning disk 90H, and the first driving
structure 40M that drives the cleaning disk 90H to rotate
on its own axis. As shown in FIG. 93, the first driving
structure 40M has a mounting portion 2001H, and the first
driving structure 40M is drivably connected to the clean-
ing disk 90H by means of the mounting portion 2001H.
The designer may determine the specific configuration of
the first driving structure 40M that drives the cleaning disk
90H to rotate on its own axis as required for use, such as
any of the feasible first driving structures 40M in the
foregoing embodiments, which is not specifically limited
herein.

[0411] This embodiment differs from the previous em-
bodiments in that the cleaning disk 90H in this embodi-
ment may be configured as a cleaning disk 90H having a
Reuleaux triangle shape, and under the drive of the first
driving structure 40M that drives the cleaning disk 90H to
rotate on its own axis, a trajectory of an outer edge of the
Reuleaux triangle shape is approximately square, which
is conducive to cleaning the inner right-angled corner,
thereby achieving the effect of cleaning an area having
the inner right-angled corner by the irregular cleaning
disk 90H.
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[0412] In another specific embodiment, the cleaning
disk 90H may also be configured in a circular shape, or
other shapes, such as an elliptical or polygonal shape,
which is not specifically limited herein.

[0413] In a specific embodiment, such as the embodi-
ments as shown in FIGS. 87 and 88, the cleaning disk
90H includes at least a disk body 9000H, and the disk
body 9000H may be provided with a hollowed-out area
901H. In addition, the disk body 9000H may be provided
with a fixing portion 9003H and can be connected, by
means of the fixing portion 9003H, to the mounting por-
tion 2001H of the driving structure that drives the cleaning
disk 90H to rotate on its own axis. The fixing portion
9003H may be connected to the mounting portion
2001H by means of magnetic connection, plug-in con-
nection, or threaded connection, etc., and the designer
may determine the connection means as required for
use, which is not specifically limited herein.

[0414] A deformable portion 9002H may also be added
to an outer ring of the cleaning disk 90H, so as to improve
the deformability of the outer ring of the cleaning disk
90H, and better use the cleaning cloth to clean a corner
area. In addition, the deformable portion 9002H has the
functions of buffering and noise reduction. In the embodi-
ment as shown in FIG. 87, the deformable hole 9004H
may be provided on the deformable portion 9002H, and
the deformable hole 90004H can be used to increase the
deformation. For example, the deformable portion 9002H
may be configured as a soft rubber structure. In the
embodiment as shown in FIG. 110, a disk edge 9005H
is provided on the outer ring of the disk body 9000H, and
the disk body 9000H can be connected to the deformable
portion 9002H by means of the disk edge 9005H.
[0415] Further, the disk body is provided with at least
one spoke 9001H, and a bonding structure may be
provided on the spoke 9001H for quickly mounting the
cleaning member 91H. For example, the bonding struc-
ture may be a Velcro provided on the spoke 9001H, and a
Velcro may also be correspondingly provided on the
cleaning member 91H to enable a quick attach connec-
tion. Forexample, atleast one annular groove is provided
on the bottom of the disk body, and the spoke is mounted
in the annular groove for securing the cleaning cloth.
[0416] Furthermore, the cleaning disk 90H may be
provided with a cavity, and a retractable cleaning com-
ponent is provided in the cavity of the cleaning disk 90H.
When the cleaning device cleans an inner right-angled
corner or edge, the cleaning component extends out of
the cleaning disk 90H from the side wall of the cleaning
disk 90H, and cleans the area having the inner right-
angled corner, further improving the effect of cleaning the
inner right-angled corner. After completing the edgewise
cleaning, the cleaning component is retracted into the
cavity of the cleaning disk.

[0417] Of course, the designer may adjust the connec-
tion means between the cleaning disk 90H and the clean-
ing cloth as required for use, such as magnetic connec-
tion or bonding, which is not specifically limited herein.
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[0418] Embodiment 17: Various specific implementa-
tions between an elongated hole 110, an arc-shaped hole
110R and a sealing structural member are mainly de-
scribed in the embodiment. Based on the foregoing, the
second driving structure 50M in this embodiment may be
the second driving structure 50M capable of generating
arc-shaped movement in any of the foregoing embodi-
ments, and may be selected by the designer as required
for use, which is not specifically limited herein. In the
embodiment, the movement channel 300H includes an
elongated hole 110 or an arc-shaped hole 110R.

[0419] Further, a sealing structural member may be
provided on the elongated hole 110 or the arc-shaped
hole 110R, and the elongated hole 110 or the arc-shaped
hole 110R are sealed by the sealing structural member to
provide better protection against dust and water.
[0420] In a specific embodiment, the first seal member
810 and/or the second seal member 820 described in
Embodiment 2 may be provided on the elongated hole
110 or the arc-shaped hole 110R to provide better protec-
tion against dust and water.

[0421] In another specific embodiment, such as the
embodiments as shown in FIGS. 78 and 79, the elon-
gated hole 110 or the arc-shaped hole 110R may be
sealed by the first seal member 810. Another implemen-
tation of the first seal member 810 is shown in FIG. 94.
The first seal member 810 may be a sliding seal plate
810H including a mounting through hole 811H, and first
and second stop portions 812H and 813H arranged on
two sides of the mounting through hole 811H. The mount-
ing portion 2001H on the cleaning assembly 20 is con-
nected to the sliding seal plate 810H by means of the
mounting through hole 811H. The cleaning assembly 20
can drive the sliding seal plate 810H to swing simulta-
neously on the device body 10 during swinging, thereby
achieving the sealing effect.

[0422] The sliding seal plate 810H can be sleeved on
an outer periphery of the mounting portion 2001H by
means of the mounting through hole 811H. The designer
may determine the connection means between the
mounting portion 2001H and the sliding seal plate
810H as required for use, such as using snaps for con-
nection, using screws for connection or using other types
of fasteners for connection, which is not specifically
limited herein.

[0423] Further, Inthe embodimentas showninFIG. 89,
in which a swing space 30H provided on the device body
10 is shown, the first driving structure for driving the
cleaning assembly 20 to rotate can move within the swing
space 30H, thereby switching between the inwardly re-
tracted position and the outwardly swung position.
[0424] In particular, in the embodiment as shown in
FIG. 90, the device body 10 further includes a shield plate
301H arranged to cover the swing space 30H, a move-
ment channel 300H is provided on the shield plate 301H,
and a vertical projection of the movement channel 300H
covers the swing space 30H or is within the swing space
30H.
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[0425] The movement channel 300H is an elongated
hole 110 or an arc-shaped hole 110R provided on the
shield plate 301H, which is not specifically limited herein.
[0426] Further, a clearance through hole 302H may
also be provided on the shield plate 301H, and when the
shield plate 301H is mounted on the device body 10, at
least one water outlet 900H is provided on the device
body 10 and is arranged in a space in which the clearance
through hole 302H is located, so that the water outlet
900H can be exposed, thereby avoiding interference with
the use of the water outlet 900H.

[0427] The designer may adjust the shaping of the
shield plate 301H as required for use, for example, by
configuring the shield plate 301H in a semi-circular, semi-
elliptical or rectangular shape, etc., which is not specifi-
cally limited herein.

[0428] The mounting portion 2001H can extend out of
the movement channel 300H on the shield plate 301H
and is connected to the fixing portion 9003H on the
cleaning disk 90H.

[0429] In this embodiment, such as the embodiments
as shown in FIGS. 91, 92 and 93, three states of the
cleaning assembly 20 during use are shown, i.e., a state
where the cleaning assembly 20 is in the inwardly re-
tracted position, a state where the cleaning assembly 20
is between the inwardly retracted position and the out-
wardly swung position, and a state where the cleaning
assembly 20 is in the outwardly swung position.

[0430] Inthese three states, the sliding seal plate 810H
can move synchronously with the mounting portion
2001H of the cleaning assembly 20 and seal the move-
ment channel 300H on the shield plate 301H. For exam-
ple, the sliding seal plate 810H can dynamically seal the
arc-shaped hole 110R; or the sliding seal plate 810H can
dynamically seal the elongated hole 110.

[0431] Specifically, in the state where the cleaning
assembly 20 is in the inwardly retracted position, as in
the embodiment shown in FIG. 91, the second stop
portion 813H of the sliding seal plate 810H can shield
the exposed movement channel 300H, thereby achiev-
ing the sealing effect, with the first stop portion 812H of
the sliding seal plate 810H moving to the inner side of the
shield plate 301H.

[0432] In the state where the cleaning assembly 20 is
between the inwardly retracted position and the out-
wardly swung position, as in the embodiment shown in
FIG. 92, thefirst stop portion 812H of the sliding seal plate
810H can shield a part of the movement channel 300H,
and the second stop portion 813H of the sliding seal plate
810H can shield the rest of the movement channel 300H,
thereby achieving the sealing effect.

[0433] Inthe state where the cleaningassembly 20isin
the outwardly swung position, as in the embodiment
shown in FIG. 93, the first stop portion 812H of the sliding
seal plate 810H can shield the exposed movement chan-
nel 300H, and the second stop portion 813H of the sliding
seal plate 810H moves to the inner side of the shield plate
301H, thereby achieving the sealing effect.
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[0434] It can be seen from the above that both the first
stop portion 812H and the second stop portion 813H of
the sliding seal plate 810H can be used to seal the
movement channel 300H, and thus the area of the sliding
seal plate 810H should be larger than at least twice the
area of the movement channel 300H. It should be noted
that the first stop portion 812H and the second stop
portion 813H share the area where the mounting through
hole 811H is located.

[0435] Preferably, the area of the first stop portion
812H and the area of the second stop portion 813H
are both larger than the area of the movement channel
300H. For example, the area of the first stop portion 812H
and the area of the second stop portion 813H are both
1.05 times, 1.1 times, 1.2 times, 1.5 times, etc., the area
of the movement channel 300H; and the area of the first
stop portion 812H and the area of the second stop portion
813H may be equal or unequal.

[0436] In another feasible embodiment for this embo-
diment, no shield plate 301H may be provided on the
device body 10, and the movement channel 300H is
directly arranged at the bottom of the device body 10,
so that the same effect as described above can also be
achieved.

[0437] Inaddition, in the embodimentas shownin FIG.
98, a plurality of limiting blocks 101H may also be pro-
vided on the device body 10. The limiting blocks 101H are
used to limit the movement stroke of the sliding seal plate
810H, so as to control the outwardly swung position or the
inwardly retracted position of the cleaning assembly 20.
[0438] For example, two limiting blocks 101H are pro-
vided on the device body 10, and the two limiting blocks
101H are located at two ends of the sliding seal plate
810H, respectively and are placed on a movement path of
the sliding seal plate 810H. Thus, when the sliding seal
plate 810H abuts against the limiting block 101H at one
end, the limiting block 101H limits the sliding seal plate
810H.

[0439] Further, a sliding guide structure may also be
provided between the sliding seal plate 810H and the
device body 10, so as to enable the sliding seal plate
810H to slide better along the device body 10. For ex-
ample, a slide groove and slider structure may be pro-
vided between the sliding seal plate 810H and the device
body 10, which is not specifically limited herein.

[0440] Inyetanotherspecificembodiment, as shownin
FIG. 75, the elongated hole 110 or the arc-shaped hole
110R may be sealed by a retractable corrugated plate
830H. By providing the corrugated plate 830H at the
elongated hole 110 or the arc-shaped hole 110R on the
device body 10, and connecting the corrugated plate
830H to the mounting portion 2001H of the cleaning
assembly 20, with the periphery of the corrugated plate
830H being fixedly connected to an edge of the move-
ment channel 300H, when the cleaning assembly 20
swings, the portion of the corrugated plate 830H located
on one side of the cleaning assembly 20 is compressed,
and the portion thereof located on the other side of the
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cleaning assembly 20 is extended to seal the movement
channel 300H, so that during switching of the cleaning
assembly 20 between the first position and the second
position, the corrugated plate 830H can perform tele-
scopic adjustment to seal the elongated hole 110 or
the arc-shaped hole 110R.

[0441] Embodiment 18: The specificimplementationin
which a notch 104M is provided in the side wall of the
device body 10 to allow the cleaning assembly 20 to
swing outwardly is mainly described in the embodiment.
Based on the foregoing, this embodiment differs from the
previous embodiments in that at least one notch 104M is
provided in the side wall of the device body 10. The
cleaning assembly 20 is movably arranged in the notch
104M, and the cleaning assembly 20 can swing out-
wardly through the notch 104M or retract inwardly
through the notch 104M. That is, the cleaning assembly
20 can extend out of or retract into the side wall of the
device body 10 to switch between the inwardly retracted
state and the outwardly swung state. The notch 104M can
provide a larger space for movement of the cleaning
assembly 20, preventing the side wall of the device body
10 from interfering with the cleaning assembly 20, and
increasing the outwardly swinging range of the cleaning
assembly 20.

[0442] Further,inthe embodimentas showninFIG. 76,
in this embodiment, at least a part of the side wall of the
device body 10 is independently configured to form a
movable housing 110H. The movable housing 110H can
shield the notch 104M, and the movable housing 110H is
connected to the cleaning assembly 20. The movable
housing 110H has an inner cavity, and both the first
driving structure and the second driving structure for
driving the cleaning assembly are arranged in the inner
cavity of the movable housing 110H.

[0443] When the cleaning assembly 20 switches from
the inwardly retracted state to the outwardly swung state,
the movable housing 110H can swing outwardly simul-
taneously with the cleaning assembly 20.

[0444] When the cleaning assembly 20 switches from
the outwardly swung state to the inwardly retracted state,
the movable housing 110H can be fitted back into the
notch 104M in the side wall of the device body 10.
[0445] In other embodiments, the cleaning member of
the cleaning assembly 20 may also swing outwardly or
retract inwardly from the bottom of the device body 10,
which is not specifically limited herein.

[0446] Embodiment 19: This embodiment differs from
the previous embodiments in that in this embodiment, the
movement ranges of the driving assembly for driving the
cleaning assembly 20 to swing outwardly and retract
inwardly are within an outer contour of the device body
10. Of course, the movement ranges of the second driv-
ing structure 50M for driving the cleaning assembly 20 to
swing outwardly and retract inwardly may also extend
beyond the outer contour of the device body 10, which is
not specifically limited herein.

[0447] Embodiment 20: Various variant implementa-
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tions of a locking structure for locking the cleaning as-
sembly 20 are mainly described in the embodiment.
Based on the foregoing, this embodiment differs from
the previous embodiments in that a locking structure is
also disclosed in this embodiment. The locking structure
can be used to lock the cleaning assembly 20 that swings
outwardly in a straight line or the cleaning assembly 20
that swings outwardly in an arc.

[0448] In a specific embodiment, when a drive motor
for swinging outwardly is provided on the cleaning as-
sembly 20, the self-locking function can be realized by the
motor itself. For example, by a braking function of a
brushed motor, or by reversing positive and negative
poles of the motor by means of a circuit structure, the
self-locking of the motor can be realized.

[0449] In another specific embodiment, when the
transmission mechanism of the second driving structure
50M for driving the cleaning assembly to swing includes a
transmission gear, a crank-slider mechanism may be
provided for self-locking of the transmission gear. A limit-
ing slide groove is provided on the transmission gear, and
in a thickness direction of the transmission gear, the
limiting slide groove and teeth of the transmission gear
are staggered. A rocker of the crank-slider mechanism is
rotatably provided on the device body 10, and a slider of
the crank-slider mechanism s located in the limiting slide
groove. The transmission gear rotates to drive the slider
to slide in the slide groove and the rocker to rotate. When
in the inwardly retracted position, the slider is located at
an opening of the slide groove, and when in the outwardly
swung position, the slider is located at a groove bottom of
the slide groove, so as to achieve self-locking of the
transmission gear; alternatively, when in the inwardly
retracted position, the slider is located at the groove
bottom of the limiting slide groove, and when in the out-
wardly swung position, the slider is located at the groove
opening of the limiting slide groove, so as to achieve self-
locking of the transmission gear, thereby locking the
cleaning assembly 20 in the outwardly swung position
and in the inwardly retracted position.

[0450] In yet another specific embodiment, when the
transmission mechanism of the second driving structure
50M includes a transmission gear, a telescopic member
is provided on the device body 10. When the cleaning
assembly 20 is in the inwardly retracted position, the
telescopic member extends and is inserted into and
mates with a limiting groove on the transmission gear.
When the cleaning assembly 20 needs to swing out-
wardly, the telescopic member retracts, releasing the
insertion and mating relationship with the limiting groove.
Similarly, when the cleaning assembly 20 is in the out-
wardly swung position, the telescopic member extends
and is inserted into the limiting groove, so as to lock the
cleaning assembly 20 in the outwardly swung position.

[0451] Inyetanother specific embodiment, a plungeris
provided inside the device body 10, and the transmission
mechanism for outward swinging is limited in the inwardly
retracted position and the outwardly swung position by
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means of extension and retraction of a ball head. For
example, the plunger includes a shell, and a ball head or
protrusion arranged at an opening of the shell. One end of
the ball head or protrusion is limited in an inner cavity of
the shell, and the other end thereof is located outside the
opening of the shell as a limiting end. A spring is provided
in the inner cavity of the shell, one end of the spring is
arranged on the shell and the other end thereof is ar-
ranged on the ball head.

[0452] The plunger is arranged on the device body 10
and a ball groove is provided on the cleaning assembly 20
or the transmission mechanism that drives the cleaning
assembly 20 to rotate and swing. For example, when the
cleaning assembly 20 moves to the inwardly retracted
position, the ball head on the plunger can extend into the
ball groove on the cleaning assembly 20 for limiting by
means of the ball head and the ball groove, so as to limit
the cleaning assembly 20 in the inwardly retracted posi-
tion of the device body 10; and when the cleaning as-
sembly 20 needs to swing outwardly, the cleaning as-
sembly rotates under the drive of the second driving
structure 50M, the ball groove acts on the ball head,
and the ball head retracts toward the inner cavity of the
plunger, so as to release a limiting force on the ball
groove. Alternatively, when the cleaning assembly 20
moves to the outwardly swung position, the ball head
on the plunger can extend into the ball groove on the
cleaning assembly 20 for limiting by means of the ball
head and the ball groove, so as to limit the cleaning
assembly 20 in the outwardly swung position of the
device body 10; and when the cleaning assembly 20
needs to swing inwardly, the cleaning assembly 20 ro-
tates under the drive of the second driving structure 50M,
the ball groove acts on the ball head, and the ball head
retracts toward the inner cavity of the plunger, so as to
release the limiting force on the ball groove. Preferably,
the plunger may be applied to the cleaning assembly 20
that swings outwardly in a straight line. Of course, the
plunger may also be applied to the cleaning assembly 20
that swings outwardly in an arc, which is not specifically
limited herein.

[0453] Alternatively, the plunger is arranged on the
device body 10, the transmission gear stops in the in-
wardly retracted position, the ball head of the plunger
extends outwardly under the spring and extends into a
tooth groove of the transmission gear, so as to limit the
transmission gear; and when outward swinging is
needed, the transmission gear rotates under the drive
of the motor, a wall of the tooth groove exert a force on the
ball head to compress the spring, and the ball head
retracts inwardly and separates from the tooth groove,
thereby achieving unlocking. Similarly, the cleaning as-
sembly is limited in the outwardly swung position by the
ball head. A plurality of plungers may be provided and can
limit the tooth groove of the transmission gear.

[0454] In yet another specific embodiment, a multi-
gear mechanical self-locking may be provided. For ex-
ample, a plurality of telescopic limiting members are
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provided on the device body 10, each limiting member
corresponds to a tooth groove on the driving gear for
outward swinging. Depending on outwardly swung posi-
tions, the limiting members for the corresponding tooth
grooves is driven to extend, that s, the limiting memberis
inserted into the tooth groove, and the driving gear cannot
rotate, thereby achieving the limiting in the current posi-
tion.

[0455] Embodiment 21: This embodiment differs from
the previous embodiments in that in this embodiment, at
least two cleaning assemblies 20 are provided, and by
controlling the movement states of the cleaning disks
90H of the cleaning assemblies 20, a better operational
effect is achieved during outward swinging or inward
retracting of the cleaning assembly 20.

[0456] In a specific embodiment, two cleaning assem-
blies 20 are provided. One of the cleaning assemblies 20
can swing outwardly, and the other cleaning assembly 20
cannot swing. When the cleaning assembly 20 for out-
ward swinging is in the inwardly retracted position, as in
the embodiment shownin FIG. 95, the cleaning disks 90H
of the adjacent cleaning assemblies 20 can be arranged
adjacent to each other, and there is a certain spacing
between the two cleaning disks 90H.

[0457] When cleaning members 91H are provided on
the two cleaning disks 90H, as in the embodiment shown
in FIG. 96, it is possible to create an interference region
910H between the two cleaning members 91H, so as to
avoid the problem of missed cleaning. A maximum width
ofthe interference region 910H between the two cleaning
members 91H may be about 1 mm, about 2 mm, about 3
mm, about 4 mm, about 5 mm, or about 6 mm, without
specific numerical limitation herein.

[0458] Forexample, when the cleaningmember91H is
a cleaning cloth, which has a certain deformation, during
rotation of the two cleaning cloths, adjacent portions of
the two cleaning cloths are pressed against each other
without a gap to form the interference region 910H, which
does not affect the normal rotation of the cleaning cloths.
[0459] The maximum width of the interference region
910H is determined in at least two cases.

[0460] In the first case, when the two cleaning assem-
blies 20 are both in the inwardly retracted position, there
is a first connecting line between the centers of rotation of
the two cleaning members 91H or cleaning disks 90H,
and if the first connecting line is perpendicular to an
advancing line of the cleaning device, the maximum
width of the interference region 910H is the length L9
of an intersection line between the first connecting line
and the interference region 910H.

[0461] In the second case, when the two cleaning
assemblies 20 are both in the inwardly retracted position,
there is a first connecting line between the centers of
rotation of the two cleaning members 91H or cleaning
disks 90H, and if the first connecting line intersects with
and is not perpendicular to the advancing line of the
cleaning device, the maximum width of the interference
region 910H is the distance between two farthest ends of
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the interference region 910H in a direction perpendicular
to the advancing line of the cleaning device.

[0462] The determination of the maximum width of the
interference region 910H is also applicable to an inter-
ference region 910H formed by swinging the two cleaning
assemblies 20 outwardly toward the same side, such that
the two cleaning members 91H are pressed against each
other to eliminate a cleaning gap.

[0463] When the two cleaning assemblies 20 swing
outwardly, the cleaning disks 90H of the two cleaning
assemblies 20 may not move, or the cleaning disks 90H
of the two cleaning assemblies 20 may move synchro-
nously in the clockwise direction, or the cleaning disks
90H of the two cleaning assemblies 20 may move syn-
chronously in the counterclockwise direction, or the
cleaning disks 90H of the two cleaning assemblies 20
rotate in opposite directions (one rotates in the clockwise
direction and the other rotates in the counterclockwise
direction), which is not specifically limited herein.
[0464] As an alternative implementation to any of the
above embodiments or implementations: in one imple-
mentation, the cleaning device is provided with at least
one wet cleaning module 200M, the cleaning assembly
20 ofthe wet cleaning module 200M having a first position
(inwardly retracted position) and a second position (out-
wardly swung position). When the cleaning assembly 20
is in the inwardly retracted position, the edge of the
cleaning assembly 20 is within the range of the edge of
the device body 10. When the cleaning assembly 20 is in
the outwardly swung position, a part of the cleaning
assembly 20 is located outside the peripheral side of
the device body 10, or at least a part of the edge of the
cleaning assembly 20 extends beyond an edge of atravel
range of the device body 10. All other structures for the
previous embodiments are applicable to this implemen-
tation, such as the first driving structure 40M, the second
driving structure 50M, the lifting structure, the sealing
structure, the water replenishment structure, the in-place
detection structure, the locking structure, the limiting
structure, the arrangement of the wet cleaning module
200M and the fan 103M, the dust box 102M and the dust
discharge duct 1026M within the device body 10, etc., the
specific structures refer to the descriptions of the above
implementations or embodiments, and will not be de-
scribed in detail herein.

[0465] Theabove descriptions are only schematic spe-
cific implementations of the present application, and are
not intended to limit the scope of the present application.
Any equivalent changes and modifications made by
those skilled in the art without departing from the concept
and principle of the present disclosure all fall within the
scope of protection of the present application.
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a device body;

a cleaning assembly movably connected to the
device body, the cleaning assembly having a
first position and a second position, wherein a
part of the cleaning assembly is located outside
a peripheral side of the device body when the
cleaning assembly is in the first position; and the
part of the cleaning assembly that is located
outside the peripheral side of the device body
when the cleaning assembly is moved to the
second position is larger than the part of the
cleaning assembly that is located outside the
peripheral side of the device body when the
cleaning assembly is in the first position.

The cleaning device according to claim 1, wherein a
distance between the part of the cleaning assembly
that is located outside the peripheral side of the
device body and an edge of an obstacle is less than
or equal to a threshold which is greater than or equal
to 0.

The cleaning device according to claim 1, wherein at
least a part of an edge of the cleaning assembly
reaches a line of travel of a maximum width portion
of the device body; or

atleast a part of the edge of the cleaning assembly is
located inside the line of travel of the maximum width
portion of the device body.

The cleaning device according to claim 1, wherein at
least a part of an edge of the cleaning assembly
extends beyond a line of travel of a maximum width
portion of the device body when the cleaning assem-
bly is in the second position.

The cleaning device according to claim 1, wherein
the cleaning device further comprises a second driv-
ing structure in drive connection with the cleaning
assembly to move the cleaning assembly between
the first position and the second position, the clean-
ing assembly being movable in a straight line or in an
arc when driven by the second driving structure.

The cleaning device according to claim 5, wherein
the device body is provided with a movement chan-
nel for movement of the cleaning assembly; the
device body is provided with a sealing structure; and
the sealing structure is driven to move as the clean-
ing assembly swings, such that when the cleaning
assembly is in the first position, in the second posi-
tion, and in an arbitrary position between the first
position and the second position, the sealing struc-
ture is capable of sealing or shielding the movement
channel.

The cleaning device according to claim 6, wherein
the sealing structure comprises a first stop portion
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and a second stop portion, and the cleaning assem-
bly swings to drive the first stop portion and the
second stop portion to move, the second stop portion
sealing or shielding the movement channel when the
cleaning assembly is in the first position; the first stop
portion sealing or shielding the movement channel
when the cleaning assembly is in the second posi-
tion; and/or

the first stop portion and the second stop portion
cooperating to seal or shield the movement channel
when the cleaning assembly is in the arbitrary posi-
tion.

The cleaning device according to claim 1, wherein
the cleaning assembly further has an arbitrary posi-
tion between the first position and the second posi-
tion; and

the cleaning device further comprises a water re-
plenishment mechanism capable of supplying a so-
lution to the cleaning assembly when the cleaning
assembly is in at least one of the first position, the
second position and the arbitrary position.

The cleaning device according to claim 8, wherein
the cleaning assembly comprises a cleaning disk,
and a cleaning member arranged on the cleaning
disk; and

the water replenishment mechanism has atleastone
water outlet provided on the device body and/or on
the cleaning disk and configured to supply the solu-
tion to the cleaning member.

The cleaning device according to claim 9, wherein
when the water outlet is provided on the device body,
a hollowed-out area is provided on the cleaning disk;
when the cleaning assembly is in the first position, in
the second position and in the arbitrary position, a
vertical projection of the hollowed-out area on the
bottom of the device body is correspondingly an
inwardly retracted vertical projection area, an out-
wardly swung vertical projection area and a swinging
vertical projection area;

atleast a part of the water outlet is located in the
inwardly retracted vertical projection area, or in
the outwardly swung vertical projection area, or
in the swinging vertical projection area; or at
least a part of the water outlet is located in a
common overlap region between the inwardly
retracted vertical projection area and the out-
wardly swung vertical projection area; or

at least a part of the water outlet is located in a
permanent overlap region between the inwardly
retracted vertical projection area, the outwardly
swung vertical projection area and the swinging
vertical projection area.

The cleaning device according to claim 1, wherein
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the cleaning device further comprises a dust box
arranged in the device body,

the cleaning device further comprises a second
driving structure for driving the cleaning assem-
bly to switch between the first position and the
second position, and/or a first driving structure
for driving the cleaning assembly to rotate; and
a wall surface of the dust box is provided with a
first clearance surface forming a clearance
space in the device body for mounting the sec-
ond driving structure and/or the first driving
structure.

The cleaning device according to claim 11, wherein
the dust box further has a second clearance surface,
the first clearance surface having an area larger than
the area of the second clearance surface, and the
second clearance surface forming a clearance
space in the device body.

The cleaning device according to claim 1, wherein
the cleaning assembly is swingable along the bottom
ofthe device body to switch between the first position
and the second position; or

a side wall of the device body is provided with a notch
through which the cleaning assembly is swingable to
switch between the first position and the second
position.

The cleaning device according to claim 1, wherein at
least two cleaning assemblies are provided, wherein
one of two adjacent cleaning assemblies is capable
of switching between the first position and the sec-
ond position, and the other cleaning assembly is held
in the first position; or

two adjacent cleaning assemblies are both cap-
able of switching between the first position and
the second position; and/or

when two adjacent cleaning assemblies are
both in the first position, the cleaning members
of the two adjacent cleaning assemblies are
capable of being pressed against each other
to eliminate a cleaning gap.

The cleaning device according to claim 14, wherein
two adjacent cleaning assemblies are both capable
of switching between the first position and the sec-
ond position; and

during the switching of the cleaning assemblies be-
tween the first position and the second position, the
two adjacent cleaning assemblies are swingable
toward the same side of the device body, and the
cleaning members of the two adjacent cleaning as-
semblies remain pressed against each other.

The cleaning device according to claim 1, wherein
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during the switching of the cleaning assembly be-
tween the first position and the second position, the
cleaning assembly is rotatable on its own axis,
wherein the cleaning assembly rotates on its own
axis in a clockwise direction or in a counterclockwise
direction; or the cleaning assembly does not rotate
on its own axis; or

at least two cleaning assemblies are provided,
wherein two adjacent cleaning assemblies have first
sides adjacent to each other and second sides away
from each other; during the switching of the cleaning
assemblies from the first position to the second
position, each of the two adjacent cleaning assem-
blies rotates in a direction from the respective first
side toward the respective second side; and during
the switching of the cleaning assemblies from the
second position to the first position, each of the two
adjacent cleaning assemblies rotates in a direction
from the respective second side toward the respec-
tive first side.

The cleaning device according to claim 1, wherein
the cleaning assembly is in the first position when the
cleaning assembly is in an obstacle crossing sce-
nario, in a raising scenario, or in a return-to-base
station scenario, wherein the return-to-base station
scenario comprises at least a charging scenario, a
dust collection scenario, a scenario for washing a
cleaning member of the cleaning assembly, a clean-
ing assembly removal scenario, or a scenario for
replenishing water by a water replenishment me-
chanism.

The cleaning device according to claim 1, wherein
the cleaning device further comprises a second driv-
ing structure for driving the cleaning assembly to
switch between the first position and the second
position, the second driving structure comprising

a transmission member;

a swing arm rotatably arranged on the device
body by means of a spindle, the cleaning as-
sembly being arranged on the swing arm; and
an actuation member arranged on the spindle,
wherein two ends of the actuation member act
on the swing arm and the transmission member,
respectively;

the swing arm cooperates with the transmission
member and is driven to rotate by the transmis-
sion member, so as to switch the cleaning as-
sembly between the first position and the sec-
ond position;

during the switching of the cleaning assembly
from the first position to the second position, the
actuation member stores energy under a driving
force of the transmission member and drives the
swing arm to rotate; and when the driving force
of the transmission member is canceled, the
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actuation member releases the stored energy
to drive the swing arm to continue to swing in the
direction of the second position.

19. The cleaning device according to claim 18, wherein

the swing arm is provided with a second pressing
portion, and the transmission member is provided
with an abutment portion; the second pressing por-
tion abuts against the abutment portion; and

when the cleaning assembly switches from the sec-
ond position to the first position, the transmission
member abuts against the second pressing portion
by means of the abutment portion to rotate the swing
arm.

20. A cleaning device, comprising:

a device body;

a cleaning assembly movably connected to the
device body, the cleaning assembly having an
initial position and a retracted position; and

a restoring member having one end connected
to the cleaning assembly and the other end
connected to the device body, the restoring
member providing a restoring force for holding
the cleaning assembly in the initial position,
wherein a part of the cleaning assembly is lo-
cated outside a peripheral side of the device
body when the cleaning assembly is in the re-
tracted position; and

the part of the cleaning assembly that is located
outside the peripheral side of the device body
when the cleaning assembly is in the initial posi-
tion is larger than the part of the cleaning as-
sembly that is located outside the peripheral
side of the device body when the cleaning as-
sembly is in the retracted position, and the
cleaning assembly switches from the initial posi-
tion to the retracted position when the part of the
cleaning assembly that is located outside the
peripheral side of the device body abuts against
an edge of an obstacle.
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