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MOPPING MEMBER, MOPPING APPARATUS, CLEANING ROBOT,
AND CONTROL METHOD FOR CLEANING ROBOT

[0001] Cross reference to related applications

[0002]  The present disclosure is the National Stage of International Application No.
PCT/CN2019/101589, filed on August 20, 2019, which claims the benefit of Chinese Patent
Application No. 201810987148.7, filed August 28, 2018 with the China National Intellectual
Property Administration and entitled “MOPPING MEMBER, MOPPING APPARATUS, AND
CLEANING ROBOT?”, the entirety of which is hereby incorporated herein by reference for all
purposes.

[0003] TECHNICAL FIELD

[0004] The present disclosure relates to the technical field of cleaning equipment, and more
particularly relates to a mopping member, a mopping apparatus, a cleaning robot, and a control
method for a cleaning robot.

[0005] BACKGROUND

[0006] The statement herein is merely used to provide background information related to the
present disclosure, and is not intended to constitute the related art.

[0007]  As the cleaning field has been developed, more various types of cleaning equipment
are available. Many types of cleaning equipment adopt a circular double turntable structure for
cleaning, namely, by rotating two mops for cleaning. However, due to processing errors, it is
difficult to make the two mops tangent to each other without leaving a gap therebetween. If the
mops are relatively small, there generally exists a gap therebetween; if the mops are relatively
large, the mops typically squeeze and deform each other, resulting in a gap therebetween. The
above-mentioned gap disables the existing cleaning equipment to remove all dust or dirt from an
area to be clean at one time. Hence, many types of cleaning equipment must clean the area to be
clean several times, so as to remove all the dust or dirt from the area to be clean.

[0008] SUMMARY

[0009] It is an object of the present disclosure to provide a mopping member, a mopping
apparatus, a cleaning robot, and a control method for the cleaning robot, aiming to solve the
problem that the existing cleaning equipment cannot remove all dust or dirt from the area to be
cleaned at one time.

[0010] In one aspect, the present disclosure provides a mopping member, used for a cleaning

robot to mop and clean a floor surface, including a first mop and a second mop; the
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first mop is provided with a first rotating center, and the second mop is provided with a second
rotating center; a distance between the first rotating center and the second rotating center is a
rotating center distance;

[0011] the first mop includes a first long-diameter edge and a first short-diameter edge; a
point connecting the first long-diameter edge and the first short-diameter edge is a first
endpoint; a distance from any point on the first long-diameter edge to the first rotating center is
greater than half of the rotating center distance, and a distance from any point on the first
short-diameter edge to the first rotating center is less than half of the rotating center distance; a
distance from the first endpoint to the first rotating center is equal to half of the rotating center
distance;

[0012] the second mop includes a second long-diameter edge and a second short-diameter
edge; a point connecting the second long-diameter edge and the second short-diameter edge is a
second endpoint; a distance from any point on the second long-diameter edge to the second
rotating center is greater than half of the rotating center distance, and a distance from any point
on the second short-diameter edge to the second rotating center is less than half of the rotating
center distance; a distance from the second endpoint to the second rotating center is equal to
half of the rotating center distance;

[0013] when the first mop and the second mop are rotated, on a connection line between the
first rotating center and the second rotating center, a gap between the first mop and the second
mop is formed between the first long-diameter edge and the second short-diameter edge, or
formed between the second long-diameter edge and the first short-diameter edge.

[0014] In another aspect, the present disclosure provides a mopping apparatus, including a
first turntable, a second turntable, and the above mopping member; a side edge of the first
turntable and a side edge of the second turntable are configured to be spaced apart; the first mop
is fixedly connected to a bottom of the first turntable, and is configured to rotate with the first
turntable; the second mop is fixedly connected to a bottom of the second turntable, and is
configured to rotate with the second turntable; a rotation axis of the first turntable is configured
to pass through the first rotating center, and a rotation axis of the second turntable passes
through the second rotating center.

[0015] In still another aspect, the present disclosure provides a cleaning robot, including a
mopping drive mechanism and the above mopping apparatus; driven by the mopping drive
mechanism, the first turntable and the first mop are rotatable with respect to the chassis of the
cleaning robot around the rotation axis of the first turntable, and the second turntable and the

second mop are rotatable with respect to the chassis of the cleaning robot around the rotation
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axis of the second turntable.

[0016] In still another aspect, the present disclosure provides a control method for a
cleaning robot, applied to the cleaning robot, the control method including: driving, by the
mopping drive mechanism, the first turntable and the first mop to rotate with respect to the
chassis of the cleaning robot around the rotation axis of the first turntable, and driving the
second turntable and the second mop to rotate with respect to the chassis of the cleaning robot
around the rotation axis of the second turntable; where when the mopping drive mechanism
drives the first turntable and the second turntable to rotate, the first turntable and the second
turntable are controlled to rotate in opposite rotating directions and at a same rotating speed,;
and during rotation, the gap between the first mop and the second mop is always formed
between the long-diameter edge and the short-diameter edge.

[0017] In accordance with the mopping member, the mopping apparatus, the cleaning robot,
and the control method for the cleaning robot provided in the present disclosure, the first mop
includes a first long-diameter edge and a first short-diameter edge that are connected via a first
endpoint. The distance from any point on the first long-diameter edge to the first rotating center
is greater than half of the rotating center distance, and the distance from any point on the first
short-diameter edge to the first rotating center is less than half of the rotating center distance;
the distance from the first endpoint to the first rotating center is equal to half of the rotating
center distance. Besides, the second mop includes a second long-diameter edge and a second
short-diameter edge that are connected via a second endpoint. The distance from any point on
the second long-diameter edge to the second rotating center is greater than half of the rotating
center distance, and the distance from any point on the second short-diameter edge to the
second rotating center is less than half of the rotating center distance; the distance from the
second endpoint to the second rotating center is equal to half of the rotating center distance. As
such, when the first mop and the second mop are rotated, the short-diameter edge of one mop
corresponds to the long-diameter edge of the other mop. On the connection line between the
first rotating center and the second rotating center, the gap between the first mop and the second
mop is formed between the short-diameter edge of one mop and the long-diameter edge of the
other mop. The gap changes left and right as the first mop and the second mop are rotated. Even
if there are processing errors in the first mop and the second mop, the first mop and the second
mop when operation can cover the gap in between. Thus, the mops provided in the present
disclosure, by rotating, can cover the uncleaned area existed in case of using the traditional two
circular mops, thereby improving the cleaning efficiency of the cleaning equipment.

[0018] BRIEF DESCRIPTION OF THE DRAWINGS
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[0019] FIG. 1 is a schematic diagram of a mopping member provided in a first embodiment
of the present disclosure (triangular-like).

[0020] FIG. 2 is a schematic diagram illustrating a width of a gap between a first mop and a
second mop of the mopping member provided in the first embodiment being greater than 0 (a
connection line between a first rotating center and a second rotating center passes through a
point on a first short-diameter edge closest to the first rotating center and a point on a second
long-diameter edge farthest from the second rotating center).

[0021] FIG. 3 is a schematic diagram illustrating a width of a gap between a first mop and a
second mop of the mopping member provided in the first embodiment being greater than 0 (a
connection line between a first rotating center and a second rotating center passes through a
first endpoint and a second endpoint).

[0022] FIG. 4 is a schematic diagram illustrating a width of a gap between a first mop and a
second mop of the mopping member provided in the first embodiment being greater than 0 (a
connection line between a first rotating center and a second rotating center passes through a
point on a second short-diameter edge closest to the second rotating center and a point on a first
long-diameter edge farthest from the first rotating center).

[0023] FIG. 5 is a schematic diagram illustrating a contour of gaps between a first mop and
a second mop of the mopping member provided in the first embodiment.

[0024] FIG. 6 is a schematic diagram illustrating that a first mop is rotated to a first
inserting position and a second mop is rotated to a second inserting position when the first mop
and the second mop of the mopping member provided in the first embodiment are rotated.
[0025] FIG. 7 is a schematic diagram illustrating a width of a gap between a first mop and a
second mop of the mopping member provided in the first embodiment being 0, and an
interference due to squeezing between the first mop and the second mop (a connection line
between a first rotating center and a second rotating center passes through a point on a first
short-diameter edge closest to the first rotating center and a point on a second long-diameter
edge farthest from the second rotating center).

[0026] FIG. 8 is a schematic diagram illustrating a working principle that the mopping
member provided in the first embodiment performs self-cleaning at a base station.

[0027] FIG. 9 is a schematic diagram of a mopping member provided in a second
embodiment of the present disclosure (quadrilateral-like).

[0028] FIG. 10 is a schematic diagram of a mopping member provided in a third
embodiment of the present disclosure (oval-like).

[0029] FIG. 11 is a schematic diagram of a mopping drive mechanism of a cleaning robot
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provided in a fifth embodiment of the present disclosure.

[0030] FIG. 12 is a schematic diagram of a first output shaft and a second output shaft of the
mopping drive mechanism of the cleaning robot provided in the fifth embodiment.

[0031] FIG. 13 is a schematic diagram of a mopping apparatus of the cleaning robot
provided in the fifth embodiment.

[0032] DETAILED DESCRIPTION OF THE EMBODIMENTS

[0033] The realizing of the aim, functional characteristics and advantages of the present
disclosure are further described in detail with reference to the accompanying drawings and the
embodiments. It will be appreciated that the specific embodiments described herein are merely
illustrative of the present disclosure and are not intended to limit the present disclosure.

[0034] First embodiment

[0035] Please refer to FIGS. 1 to 8, the mopping member provided in the first embodiment of
the present disclosure, used for a cleaning robot to mop and clean a floor surface, includes a first
mop 1a and a second mop 2a. The first mop 1a is provided with a first rotating center O1, and the
second mop 2a is provide with a second rotating center O2. A distance between the first rotating
center O1 and the second rotating center O2 is a rotating center distance. The rotating center
distance is a length of a connection line L between the first rotating center O1 and the second
rotating center O2. Hereinafter, the connection line between the first rotating center O1 and the
second rotating center O2 is referred to as a rotating center connection line L for short.

[0036] In the first embodiment, the first mop 1a and the second mop 1b are substantially
triangular-like.

[0037] As shown in FIG. 1, the first mop 1a includes first long-diameter edges 101a and first
short-diameter edges 102a that are connected via first endpoints 103a. The distance from any
point on the first long-diameter edge 101a to the first rotating center O1 is greater than half of
the rotating center distance, and the distance from any point on the first short-diameter edge 102a
to the first rotating center O1 is less than half of the rotating center distance. The distance from
the first endpoint 103a to the first rotating center O1 is equal to half of the rotating center
distance.

[0038] The second mop 2a includes second long-diameter edges 20la and second
short-diameter edges 202a that are connected via second endpoints 203a. The distance from any
point on the second long-diameter edge 201a to the second rotating center O2 is greater than half
of the rotating center distance, and the distance from any point on the second short-diameter
edge 202a to the second rotating center O2 is less than half of the rotating center distance. The

distance from the second endpoint 203a to the second rotating center O2 is equal to half of the
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rotating center distance.

[0039] As shown in FIGS. 2 to 4, when the first mop 1a and the second mop 2a are rotated,
on the rotating center connection line L, the gap between the first mop 1a and the second mop
2a is formed between the first long-diameter edge 101a and the second short-diameter edge
202a, or formed between the second long-diameter edge 201a and the first short-diameter edge
102a.

[0040] FIGS. 2 to 4 are schematic diagrams illustrating gaps of three different angles in
case where the width of the gap between the first mop 1a and the second mop 2a is greater than
0. The gap between the first mop la and the second mop 2a being greater than 0 is typically
caused by processing errors. It can be seen from FIGS. 2 to 4 that at a certain moment there
exists an uncleaned area caused by the gaps of three different angles. The uncleaned area is an
area that has not been cleaned by the mops, generally caused by the gap. FIG. 2 illustrates a
state that the rotating center connection line L passes through the point on the first
short-diameter edge 102a closest to the first rotating center O1 and the point on the second
long-diameter edge 201a farthest from the second rotating center O2. FIG. 3 illustrates a state
that the rotating center connection line L passes through the first endpoint and the second
endpoint. FIG. 4 illustrates a state that the rotating center connection line L pass through the
point on the second short-diameter edge 202a closest to the second rotating center O2 and the
point on the first long-diameter edge 101a farthest from the first rotating center O1. In the three
states shown in FIGS. 2, 3, and 4, the gaps between the first mop 1a and the second mop 2a are
denoted by X1, X2, and X3, respectively.

[0041] As shown in FIG. 1, a side contour of the first mop la and a side contour of the
second mop 2a are of the same shape. The first mop 1a includes a plurality of (here, three) same
first long-diameter edges 101a and a plurality of (here, three) same first short-diameter edges
102a. The plurality of first long-diameter edges 101a and the plurality of first short-diameter
edges 102a are alternately connected. The distance from a point on the first long-diameter edge
101a to the first rotating center O1 gradually increases as the point moves from either of two
endpoints to the midpoint, and the distance from a point on the first short-diameter edge 102a to
the first rotating center O1 gradually decreases as the point moves from either of two endpoints
to the midpoint. The endpoint here refers to an intersection point of the first long-diameter edge
101a and the first short-diameter edge 102a, namely the first endpoint described above. In case
where the plurality of first long-diameter edges 101a and the plurality of first short-diameter
edges 102a are alternately connected, the two ends of each of the first long-diameter edges 101a

are respectively the first endpoints, and the two ends of each of the first short-diameter edges
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102a are respectively the first endpoints.

[0042] The second mop 2a includes same plurality of (here, three) second long-diameter
edges 201a and same plurality of (here, three) second short-diameter edges 202a. The plurality
of second long-diameter edges 201a and the plurality of second short-diameter edges 202a are
alternately connected. The distance from a point on the second long-diameter edge 201a to the
second rotating center O2 gradually increases as the point moves from either of two endpoints
to the midpoint, and the distance from a point on the second short-diameter edge 202a to the
second rotating center O2 gradually decreases as the point moves from either of two endpoints
to the midpoint. The endpoint here refers to an intersection point of the second long-diameter
edge 20l1a and the second short-diameter edge 202a, namely the second endpoint described
above. In case where the plurality of second long-diameter edges 201a and the plurality of
second short-diameter edges 202a are alternately connected, the two ends of each of the second
long-diameter edges 201a are respectively the second endpoints, and the two ends of each of the
second short-diameter edges 202a are respectively the second endpoints.

[0043] In accordance with this, the point farthest from the first rotating center O1 on the
first long-diameter edge 101a is the midpoint of the first long-diameter edge 101a; the point
farthest from the second rotating center O2 on the second long-diameter edge 201a is the
midpoint of the second long-diameter edges 201a; the point closest to the first rotating center
01 on the first short-diameter edge 102a is the midpoint of the first short-diameter edge 102a;
the point closest to the second rotating center O2 on the second short-diameter edge 202a is the
midpoint of the second short-diameter edge 202a.

[0044] FIG. 5 is a schematic diagram of a contour of the gaps between the first mop la and
the second mop 2a when the two are rotated, where LK in the figure indicates the contour of the
gaps. It can be seen that the gap X1 in FIG. 2 can be covered by the first mop 1a and the second
mop 2a in the states shown in FIGS. 3 and 4. Similarly, the gap X2 in FIG. 3 can be covered by
the first mop 1a and the second mop 2a in the states shown in FIGS. 2 and 4. Similarly, the gap
X3 in FIG. 4 can be covered by the first mop 1a and the second mop 2a in the states shown in
FIGS. 2 and 3. In operation, since rotation speeds of the first mop 1a and the second mop 2a are
relatively high, usually several to dozens of revolutions per second, the cleaning robot can
cover the uncleaned area between the two mops in a very short time, thereby improving the
cleaning efficiency.

[0045] In addition, it can be seen from FIG. 5 that during the rotations of the first mop la
and the second mop 2a, the position of the gap formed between the first mop 1a and the second

mop 2a is constantly changing. Thus, the gap appeared before will be covered in a very short
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time by the first long-diameter edge 101a of the first mop 1a or the second long-diameter edge
201a of the second mop 2a that rotates to the gap later.

[0046] FIG. 7 is a schematic diagram of the mopping member provided by the first
embodiment, where the width of the gap between the first mop and the second mop is 0, and the
first mop 1a and the second mop 2a interfere with each other by squeezing each other. The
condition that the gap between the first mop 1la and the second mop 2a is 0 and there exists the
interference is generally caused by the processing errors. However, in operation, the first mop la
and the second mop 2a with relatively large sizes due to the processing errors can also cover the
uncleaned area therebetween at one time. In addition, as shown in FIG. 8, with the first mop 1a
and the second mop 2a having large processing sizes, when the cleaning robot performs the mop
self-cleaning at a base station 3, the self-cleaning of the sides of the first mop 1a and the second
mop 2a can be realized by the interference between the first mop la and the second mop 2a. In
FIGS. 7 and 8, the interference area is indicated by GS. As shown in FIG. 8, the base station 3 is
provided with cleaning ribs 301, which enhances the cleaning effect of the mops.

[0047] Generally, a mechanism is provided for scraping the long-diameter edges and the
short-diameter edges of the mops, so as to clean the sides of the mops. However, since the
rotation speeds of the mops are high, and a difference between the length of the long-diameter
edge and the length of the short-diameter edge is large, the mechanism needs to have a certain
deformability and a certain scratch resistance, which results in excessive cost or short life of the
mechanism.

[0048] In the embodiment of the present disclosure, the rotation speed of the first mop 1a is
the same as the rotation speed of the second mop 23, the distance from a contact point of the two
mops to the first rotating center is different from the distance from the contact point to the
second rotating center. For example, the long-diameter edge of one mop is in contact with the
short-diameter edge of the other mop. In this case, different linear speeds are generated when the
two mops are in contact with each other, thereby producing a speed difference. This helps to
improve the cleaning effect. Accordingly, it is a reasonable cleaning approach to use the
interference due to the squeezing between the first mop la and the second mop 2a for the
self-cleaning of the sides.

[0049] In this way, when the first mop and the second mop are self-cleaning at the base
station, in case where the sizes of the first mop and the second mop are relatively large, there
exists the interference area when they are rotated at the same speed. For example, the
long-diameter edge of one mop and the short-diameter edge of the other mop interfere with each
other due to the squeezing between the two mops. As such, different linear speeds are

produced when they are in contact, which produces the speed difference, thereby realizing the
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produced when they are in contact, which produces the speed difference, thereby realizing the
self-cleaning of the sides of the mops.

[0050] In some other specific implementations, if there is no design error in the first mop la
and the second mop 2a, the width of the gap between the first mop 1a and the second mop 2a is
0, the first mop 1a and the second mop 2a just touch each other.

[0051] In the first embodiment, a bottom surface of the first mop 1a is flush with a bottom
surface of the second mop 2a.

[0052] In some examples, the bottom surface of the first mop la being flush with the
bottom surface of the second mop 2a means that the bottom surface of the first mop la is
permanently flush with the bottom surface of the second mop 2a. That is, in any working state,
the bottom surface of the first mop la is always flush with the bottom surface of the second
mop 2a.

[0053] In some other examples, the bottom surface of the first mop 1a being flush with the
bottom surface of the second mop 2a means that the bottom surface of the first mop la is
temporally flush with the bottom surface of the second mop 2a. That is, in some working states,
e.g., when there occurs no relative deflection between the bottom surface of the first mop la
and the bottom surface of the second mop 2a, the bottom surface of the first mop 1a is flush
with the bottom surface of the second mop 2a; while when there occurs a relative deflection
between the bottom surface of the first mop 1la and the bottom surface of the second mop 2a,
the bottom surface of the first mop 1a may not be flush with the bottom surface of the second
mop 2a.

[0054] In the first embodiment, the first long-diameter edge 101a is an arc-shaped edge
convex about the first rotating center O1, and the first short-diameter edge 102a is a straight
edge. The second long-diameter edge 201a is an arc-shaped edge convex about the second
rotating center O2, and the second short-diameter edge 202a is a straight edge.

[0055] However, in some alternative embodiments of the first embodiment, the first
short-diameter edge 102a may be an arc-shaped edge convex about the first rotating center O1.
Similarly, the second short-diameter edge 202a may be an arc-shaped edge convex about the
second rotating center O2.

[0056] It will be appreciated that although the first embodiment is described by taking the
first mop la and the second mop 2a being substantially triangular-like as an example, the side
contours of the first mop and the second mop may have other specific shapes. The present
disclosure does not limit the side contours of the first mop and the second mop. For instance,

the side contours of the first mop and the second mop may have the shape shown in the second
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embodiment or the third embodiment.

[0057] Second embodiment

[0058] Please refer to FIG. 9, the mopping member provided in the second embodiment of
the present disclosure includes a first mop 1b and a second mop 2b. The first mop 1b is
provided with a first rotating center O1, and the second mop 2b is provide with a second
rotating center O2. A distance between the first rotating center O1 and the second rotating
center O2 is a rotating center distance. The rotating center distance is a length of a connection
line L between the first rotating center O1 and the second rotating center O2. Hereinafter, the
connection line between the first rotating center O1 and the second rotating center O2 is
referred to as a rotating center connection line L for short.

[0059] In the second embodiment, the first mop 1b and the second mop 2b are substantially
quadrilateral-like.

[0060] As shown in FIG. 9, the first mop 1b includes first long-diameter edges 101b and
first short-diameter edges 102b that are connected via first endpoints. The distance from any
point on the first long-diameter edge 101b to the first rotating center O1 is greater than half of
the rotating center distance, and the distance from any point on the first short-diameter edge
102b to the first rotating center O1 is less than half of the rotating center distance. The distance
from the first endpoint to the first rotating center O1 is equal to half of the rotating center
distance. The second mop 2b includes second long-diameter edges 201b and second
short-diameter edges 202b that are connected via second endpoints. The distance from any
point on the second long-diameter edge 201b to the second rotating center O2 is greater than
half of the rotating center distance, and the distance from any point on the second
short-diameter edge 202b to the second rotating center O2 is less than half of the rotating center
distance. The distance from the second endpoint to the second rotating center O2 is equal to half
of the rotating center distance.

[0061] When the first mop 1b and the second mop 2b are rotated, on the rotating center
connection line L, the gap between the first mop 1a and the second mop 2b is formed between
the first long-diameter edge 101b and the second short-diameter edge 202b, or formed between
the second long-diameter edge 201b and the first short-diameter edge 102b.

[0062] As shown in FIG. 9, a side contour of the first mop 1b and a side contour of the
second mop 2b are of the same shape. The first mop 1b includes a plurality of (here, four) same
first long-diameter edges 101b and a plurality of (here, four) same first short-diameter edges
102b. The plurality of first long-diameter edges 101b and the plurality of first short-diameter
edges 102D are alternately connected. The distance from a point on the first long-diameter edge
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endpoints to the midpoint, and the distance from a point on the first short-diameter edge 102b to
the first rotating center O1 gradually decreases as the point moves from either of two endpoints
to the midpoint.

[0063] The second mop 2b includes a plurality of (here, four) same second long-diameter
edges 201b and a plurality of (here, four) same second short-diameter edges 202b. The plurality
of second long-diameter edges 201b and the plurality of second short-diameter edges 202b are
alternately connected. The distance from a point on the second long-diameter edge 201b to the
first rotating center O1 gradually increases as the point moves from either of two endpoints to
the midpoint, and the distance from a point on the second short-diameter edge 202b to the first
rotating center O1 gradually decreases as the point moves from either of two endpoints to the
midpoint.

[0064] The mopping member in the second embodiment has the same function as that of the
mopping member in the first embodiment. The specific implementation of the mopping member
in the second embodiment may refer to the relevant description in the first embodiment. Further,
the undescribed parts of the mopping member in the second embodiment may also refer to the
detailed description of the mopping member in the first embodiment.

[0065] Third embodiment

[0066] Please refer to FIG. 10, the mopping member provided in the second embodiment of
the present disclosure includes a first mop 1c and a second mop 2c. The first mop 1c is provided
with a first rotating center O1, and the second mop 2c is provide with a second rotating center
02. A distance between the first rotating center O1 and the second rotating center O2 is a
rotating center distance. The rotating center distance is a length of a connection line L between
the first rotating center O1 and the second rotating center O2. Hereinafter, the connection line
between the first rotating center O1 and the second rotating center O2 is referred to as a rotating
center connection line L for short.

[0067] In the third embodiment, the first mop 1c and the second mop 1c are substantially
oval-like.

[0068] As shown in FIG. 10, the first mop 1c includes first long-diameter edges 101c and
first short-diameter edges 102c that are connected via first endpoints. The distance from any
point on the first long-diameter edge 101c to the first rotating center O1 is greater than half of
the rotating center distance, and the distance from any point on the first short-diameter edge 102c
to the first rotating center O1 is less than half of the rotating center distance. The distance from
the first endpoint to the first rotating center O1 is equal to half of the rotating center

distance. The second mop 1c includes second long-diameter edges 201c and second
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distance. The second mop 1c includes second long-diameter edges 201c and second
short-diameter edges 202c that are connected via second endpoints. The distance from any point
on the second long-diameter edge 201c to the second rotating center O2 is greater than half of
the rotating center distance, and the distance from any point on the second short-diameter edge
202d to the second rotating center O2 is less than half of the rotating center distance. The
distance from the second endpoint to the second rotating center O2 is equal to half of the
rotating center distance.

[0069] When the first mop 1c and the second mop 2c are rotated, on the rotating center
connection line L, the gap between the first mop 1c and the second mop 2c is formed between
the first long-diameter edge 101c and the second short-diameter edge 202c, or formed between
the second long-diameter edge 201c and the first short-diameter edge 102c.

[0070] As shown in FIG. 10, the side contour of the first mop 1c and the side contour of the
second mop 2c are of the same shape. The first mop 1c includes same plurality of (here, two)
first long-diameter edges 101c and same plurality of (here, two) first short-diameter edges 102c.
The plurality of first long-diameter edges 101c and the plurality of first short-diameter edges
102c are alternately connected. The distance from a point on the first long-diameter edge 101c
to the first rotating center O1 gradually increases as the point moves from either of two
endpoints to the midpoint, and the distance from a point on the first short-diameter edge 102c to
the first rotating center O1 gradually decreases as the point moves from either of two endpoints
to the midpoint. The endpoint herein refers to the intersection point of the first long-diameter
edge 101c and the first short-diameter edge 102c.

[0071] The second mop 2c includes a plurality of (here, two) same second long-diameter
edges 201c and a plurality of (here, two) same second short-diameter edges 202c. The plurality
of second long-diameter edges 201c and the plurality of second short-diameter edges 202c are
alternately connected. The distance from a point on the second long-diameter edge 201c to the
first rotating center O1 gradually increases as the point moves from either of two endpoints to
the midpoint, and the distance from a point on the second short-diameter edge 202c to the first
rotating center O1 gradually decreases as the point moves from either of two endpoints to the
midpoint. The endpoint herein refers to the intersection point of the second long-diameter edge
201c and the second short-diameter edge 202c.

[0072] The mopping member in the third embodiment has the same function as that of the
mopping member in the first embodiment. The specific implementation of the mopping member
in the third embodiment may refer to the relevant description in the first embodiment. Further,

the undescribed parts of the mopping member in the third embodiment may also refer to the
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detailed description of the mopping member in the first embodiment.

[0073] Fourth embodiment

[0074] The fourth embodiment of the present disclosure provides a mopping apparatus. The
mopping apparatus includes a first turntable 5, a second turntable 6, and the mopping member
according to any of the embodiments described above.

[0075] A side edge of the first turntable 5 and a side edge of the second turntable 6 are
arranged to be spaced apart, so that the first turntable 5 and the second turntable 6 are rotated
relatively independently without touching each other. The first mop is fixedly connected to the
bottom of the first turntable 5, and is configured to rotate with the first turntable 5. The second
mop is fixedly connected to the bottom of the second turntable 6, and is configured to rotate
with the second turntable 6. The rotation axis of the first turntable 5 is configured to pass
through the first rotating center O1, and the rotation axis of the second turntable 6 is configured
to pass through the second rotating center O2.

[0076] There are various ways to connect the first mop and the first turntable 5, and various
ways to connect the second mop and the second turntable 6, such as a detachable connection, or
a non-detachable connection. For instance, the ways to connect the first mop and the first
turntable 5 and the ways to connect the second mop and the second turntable 6 include, but are
not limited to, a glued connection, a bolted connection, a detachable connection through a
Velcro provided between the first mop and the first turntable 5, or a snap-fit connection through
a button fastener, and so on.

[0077] Optionally, in the fourth embodiment, the side contour of the first turntable 5 and the
side contour of the first mop are of the same shape, and the side contour of the first turntable 5
falls within the side contour of the first mop. The side contour of the second turntable 6 and the
side contour of the second mop are of the same shape, and the side contour of the second
turntable 6 falls within the side contour of the second mop. By this way, the first mop and the
second mop can be made with a certain range of installation and/or manufacturing errors in case
of keeping the first turntable 5 and second turntable 6 out of contact.

[0078] In some specific examples, along different rays radiating outward from the first
rotating center O1, the distance between the side contour of the first turntable 5 and the side
contour of the first mop is equal; along different rays radiating from the second rotating center
02, the distance between the side contour of the second turntable 6 and the side contour of the
second mop is equal. As such, the force of the first turntable 5 on the first mop can be more
balanced, and the force of the second turntable 6 on the second mop can be more balanced.
[0079] Fifth embodiment
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[0080] As shown in FIGS. 11 to 13, the cleaning robot provided in the fifth embodiment of
the present disclosure includes a mopping drive mechanism 4 and the mopping apparatus
according to the fourth embodiment described above. Driven by the mopping drive mechanism
4, the first turntable 5 and the first mop la can rotate with respect to a chassis of the cleaning
robot around the rotation axis of the first turntable 5; the second turntable 6 and the second mop
2a can rotate with respect to the chassis of the cleaning robot around the rotation axis of the
second turntable 6.

[0081] Optionally, in the fifth embodiment, the mopping drive mechanism 4 includes a first
output shaft 401 and a second output shaft 402. A lower end of the first output shaft 401 is
connected to a position where is the rotating center of the first turntable 5, and a lower end of
the second output shaft 402 is connected to a position where is the rotating center of the second
turntable 6. The axis of the first output shaft 401 is coincided with the rotation axis of the first
turntable 5, and the axis of the second output shaft 402 is coincided with the rotation axis of the
second turntable 6.

[0082] As shown in FIGS. 11 and 12, the mopping drive mechanism 4 further includes a
worm motor 403, a first worm gear drivingly connected to the first output shaft 401, and a
second worm gear drivingly connected to the second output shaft 402. The worm motor 403 is
configured to output torques. The first worm gear and the second worm gear are both engaged
with the worm motor 403, to transmit the torques to the first output shaft 401 and the second
output shaft 402. A specific working process is as follows: the torques output by the worm
motor 403 are transmitted to the first worm gear and the second worm gear, so as to drive the
first worm gear and the second worm gear to rotate; then, the first worm gear drives the first
output shaft 401 to rotate, and the second worm gear drives the second output shaft 402 to
rotate. The lower end of the first output shaft 401 is connected to the position where is the
rotating center of the first turntable 5, and the lower end of the second output shaft 402 is
connected to the position where is the rotating center of the second turntable 6. Thus, driven by
the mopping drive mechanism 4, the first turntable 5 and the first mop can rotate with respect to
the chassis of the cleaning robot around the rotation axis of the first turntable 5, the second
turntable 6 and the second mop can rotate with respect to the chassis of the cleaning robot
around the rotation axis of the second turntable 6.

[0083] As shown in FIG. 13, the first turntable 5 is provided with a first shaft sleeve 501
adapted for the first output shaft 401, so that the first output shaft 401 can be detachably
inserted into the first shaft sleeve 501. The first shaft sleeve 501 being adapted for the first
output shaft 401 means that the first output shaft 401 can be inserted into the first shaft sleeve
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501. An outer peripheral surface of the first output shaft 401 and an inner wall surface of the
first shaft sleeve 501 limit each other, so as to limit a relative rotation between the first output
shaft 401 and the first shaft sleeve 501. Specifically, a limit surface of the outer peripheral
surface of the first output shaft 401 and a limit surface of the inner wall surface of the first shaft
sleeve 501 limit each other, thereby limiting the relative rotation between the first output shaft
401 and the first shaft sleeve 501. For example, a cross-section of the outer peripheral surface
of the first output shaft 401 and a cross-section of the inner wall surface of the first shaft sleeve
501 are the same preset regular polygon. After the first output shaft 401 is inserted into the first
shaft sleeve 501, the outer peripheral surface of the first output shaft 401 is clamped with the
inner wall surface of the first shaft sleeve 501; or in operation, the limit surface of the outer
peripheral surface of the first output shaft 401 and the limit surface of the inner wall surface of
the first shaft sleeve 501 are abutted each other, so as to limit the relative rotation between the
first output shaft 401 and the first shaft sleeve 501.

[0084] The second turntable 6 is provided with a second shaft sleeve 601 adapted for the
second output shaft 402, so that the second output shaft 402 can be detachably inserted into the
second shaft sleeve 601. The second shaft sleeve 601 being adapted for the second output shaft
402 means that the second output shaft 402 can be inserted into the second shaft sleeve 601. An
outer peripheral surface of the second output shaft 402 and an inner wall surface of the second
shaft sleeve 601 limit each other, so as to limit a relative rotation between the second output
shaft 402 and the second shaft sleeve 601. Specifically, a limit surface of the outer peripheral
surface of the second output shaft 402 and a limit surface of the inner wall surface of the second
shaft sleeve 601 limit each other, thereby limiting the relative rotation between the second
output shaft 402 and the second shaft sleeve 601. For example, a cross-section of the outer
peripheral surface of the second output shaft 402 and a cross-section of the inner wall surface of
the second shaft sleeve 601 are the same preset regular polygon. After the second output shaft
402 is inserted into the second shaft sleeve 601, the outer peripheral surface of the second
output shaft 402 is clamped with the inner wall surface of the second shaft sleeve 601; or in
operation, the limit surface of the outer peripheral surface of the second output shaft 402 and
the limit surface of the inner wall surface of the second shaft sleeve 601 are abutted each other,
so as to limit the relative rotation between the second output shaft 402 and the second shaft
sleeve 601.

[0085] There are a plurality of inserting positions for the first output shaft 401 and the first
shaft sleeve 501, so that the first turntable 5 and the first mop have a plurality of installation

positions with respect to the chassis of the cleaning robot. There are a plurality of inserting



10

15

20

25

30

16

positions for the second output shaft 402 and the second shaft sleeve 601, so that the second
turntable 6 and the second mop have a plurality of installation positions with respect to the
chassis of the cleaning robot. As such, the first mop and the second mop can be installed at a
target relative installation position (a correct relative angle). In other words, when the first
output shaft 401 is inserted into the first shaft sleeve 501 at any one of the plurality of inserting
positions, and the second output shaft 402 is inserted into the second shaft sleeve 601 at any one
of the plurality of inserting positions, the first mop and the second mop can be at the target
relative installation position. When the first mop and the second mop are at the target relative
installation position, on the rotating center connection line L, the gap between the first mop and
the second mop is formed between the first long-diameter edge and the second short-diameter
edge, or formed between the second long-diameter edge and the first short-diameter edge.
[0086] In this way, it can prevent that when the first mop and the second mop are paired, on
the rotating center connection line L, the long-diameter edge of one mop corresponds to the
long-diameter edge of the other mop, so that the two mops seriously interfere with each other,
thereby resulting in a failure of normal operation. Also it can prevent that when the first mop
and the second mop are paired, on the rotating center connection line L, the short-diameter edge
of one mop corresponds to the short-diameter edge of the other mop, which causes an
excessively large gap.

[0087] Optionally, the first mop and the second mop are rotational symmetry with a rotation
angle of a preset angle. An absolute value of an angle difference between adjacent inserting
positions of the plurality inserting positions for the first output shaft 401 and the first shaft
sleeve 501 is N times the preset angle; an absolute value of an angle difference between
adjacent inserting positions of the plurality inserting positions for the second output shaft 402
and the second shaft sleeve 601 is N times the preset angle; where N is a positive integer. As
such, as long as it is ensured that, in an initial configuration, after inserting the first output shaft
into the first shaft sleeve and inserting the second output shaft into the second shaft sleeve, the
long-diameter edge of one mop corresponds to the short-diameter edge of the other mop on the
rotating center connection line L during the rotations of the two mops, users can insert the first
output shaft 401 into the first shaft sleeve 501 at any optional inserting position, and insert the
second output shaft 402 into the second shaft sleeve 601 at any optional inserting position. For
example, the first mop and the second mop are rotational symmetry with the rotation angle of
120 degrees. That is, the first mop coincides with itself as it rotates through 120 degrees, and
the second mop coincides with itself as it rotates through 120 degrees. In this case, there are

three insertion potions for the first output shaft 401 and the first shaft sleeve 501, and the angle
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difference between adjacent inserting positions of the three inserting positions for the first
output shaft 401 and the first shaft sleeve 501 is 120 degrees. Besides, there are three insertion
potions for the second output shaft 402 and the second shaft sleeve 601, and the angle
difference between adjacent inserting positions of the three inserting positions for the second
output shaft 402 and the second shaft sleeve 601 is 120 degrees.

[0088] For example, the first mop and the second mop are rotational symmetry with the
rotation angle of 60 degrees. That is, the first mop coincides with itself as it rotates through 60
degrees, and the second mop coincides with itself as it rotates through 60 degrees. In this case,
there are six insertion potions for the first output shaft 401 and the first shaft sleeve 501, and the
angle difference between adjacent inserting positions of the six inserting positions for the first
output shaft 401 and the first shaft sleeve 501 is 60 degrees. Besides, there are six insertion
potions for the second output shaft 402 and the second shaft sleeve 601, and the angle
difference between adjacent inserting positions of the six inserting positions for the second
output shaft 402 and the second shaft sleeve 601 is 60 degrees. In some other embodiments,
there are three insertion potions for the first output shaft 401 and the first shaft sleeve 501, and
the angle difference between adjacent inserting positions of the three inserting positions for the
first output shaft 401 and the first shaft sleeve 501 is 120 degrees. Besides, there are three
insertion potions for the second output shaft 402 and the second shaft sleeve 601, and the angle
difference between adjacent inserting positions of the three inserting positions for the second
output shaft 402 and the second shaft sleeve 601 is 120 degrees. Alternatively or optionally,
there are two insertion potions for the first output shaft 401 and the first shaft sleeve 501, and
the angle difference between the two inserting positions for the first output shaft 401 and the
first shaft sleeve 501 is 180 degrees. Besides, there are two insertion potions for the second
output shaft 402 and the second shaft sleeve 601, and the angle difference between the two
inserting positions for the second output shaft 402 and the second shaft sleeve 601 is 180
degrees.

[0089] In another embodiment, the first mop and the second mop are non-rotational
symmetry. The absolute value of the angle difference between adjacent inserting positions of
the plurality of inserting positions for the first output shaft 401 and the first shaft sleeve 501 is
N times the preset angle, and the absolute value of the angle difference between adjacent
inserting positions of the plurality of inserting positions for the second output shaft 402 and the
second shaft sleeve 601 is N times the preset angle; where N is a positive Integer. As such, as
long as it is ensured that, in an initial configuration, after inserting the first output shaft into the

first shaft sleeve and inserting the second output shaft into the second shaft sleeve, the
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long-diameter edge of one mop corresponds to the short-diameter edge of the other mop on the
rotating center connection line L during the rotations of the two mops, users can insert the first
output shaft 401 into the first shaft sleeve 501 at any optional inserting position, and insert the
second output shaft 402 into the second shaft sleeve 601 at any optional inserting position.
[0090] For example, the first mop has one first long-diameter edge and one first
short-diameter edge; the second mop has one second long-diameter edge and one second
short-diameter edge. The first mop coincides with itself as it rotates through 360 degrees, and
the second mop coincides with itself as it rotates through 360 degrees. In this case, there is one
inserting position for the first output shaft 401 and the first shaft sleeve 501, and there is one
inserting position for the second output shaft 402 and the second shaft sleeve 601. By providing
a buckle or other structures on the output shafts 401, 402 or on the shaft sleeves 501, 601, the
first output shaft 401 and the first shaft sleeve 501 can have only one inserting position, and the
second output shaft 402 and the second shaft sleeve 601 can have only one inserting position.
[0091] It will be appreciated that the above embodiment is described by taking the first
output shaft 401 being detachably inserted into the first shaft sleeve 501 and the second output
shaft 402 being detachably inserted into the second shaft sleeve 601 as an example. However, in
some other embodiments, the first output shaft 401 may be connected to the first turntable 5 in
other ways, e.g., by welding or threading, and so on; the second output shaft 402 may be
connected to the second turntable 6 in other ways, e.g., by welding or threading, and so on.
[0092] From above, during the operation of the cleaning robot, a control method for the
cleaning robot includes:

[0093] driving, by the mopping drive mechanism 4, the first turntable 5 and the first mop la
to rotate around the rotation axis of the first turntable 5 with respect to the chassis of the
cleaning robot, and driving the second turntable 6 and the second mop 2a to rotate around the
rotation axis of the second turntable 6 with respect to the chassis of the cleaning robot.

[0094] When the mopping drive mechanism 4 drives the first turntable 5 and the second
turntable 6 to rotate, the first turntable 5 and the second turntable 6 are controlled to rotate in
opposite rotating directions and at a same rotating speed. During the rotations, the gap between
the first mop la and the second mop 2a is always formed between the long-diameter edge and
the short-diameter edge.

[0095] In an embodiment, before the mopping drive mechanism 4 drives the first turntable
5 and the second turntable 6 to rotate, the method further includes:

[0096] there being a plurality of first inserting positions for the first output shaft 401 and

the first shaft sleeve 501, and there being a plurality of second inserting positions for the second
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plurality of first inserting positions, and installing the second mop 2a at one of the plurality of
second inserting positions; on the connection line between the first rotating center O1 and the
second rotating center O2, the gap between the first mop 1a and the second mop 2a being formed
between the first long-diameter edge 101a and the second short-diameter edge 202a, or the gap
between the first mop 1a and the second mop 2a being formed between the second long-diameter
edge 201a and the first short-diameter edge 102a.

[0097] In accordance with the mopping member, the mopping apparatus and the cleaning
robot provided in the present disclosure, when the first mop and the second mop are rotated, the
short-diameter edge of one mop corresponds to the long-diameter edge of the other mop. On the
connection line between the first rotating center and the second rotating center, the gap between
the first mop and the second mop is formed between the short-diameter edge of one mop and the
corresponding long-diameter edge of the other mop. During the rotations of the two mops, the
gap moves left and right. As such, the mops according to the embodiments, by rotating, can
cover the uncleaned gap area that existed in case of using the traditional two circular mops,
thereby improving the cleaning efficiency of the cleaning equipment.

[0098] The foregoing are only illustrative embodiments in accordance with the present
disclosure and therefore not intended to limit the patentable scope of the present disclosure. Any
equivalent structure or flow transformations that are made taking advantage of the specification
and accompanying drawings of the disclosure and any direct or indirect applications thereof in

other related technical fields are within the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A mopping apparatus, comprising a first turntable, a second turntable, and a
mopping member; wherein:

a side edge of the first turntable and a side edge of the second turntable are
configured to be spaced apart;

the mopping member comprises a first mop and a second mop;

the first mop is provided with a first rotating center, and the second mop is
provided with a second rotating center; a distance between the first rotating center and
the second rotating center is a rotating center distance;

the first mop comprises a first long-diameter edge and a first short-diameter edge;
a point where the first long-diameter edge and the first short-diameter edge are
connected is a first endpoint; a distance from any point on the first long-diameter edge
to the first rotating center is greater than half of the rotating center distance, and a
distance from any point on the first short-diameter edge to the first rotating center is
less than half of the rotating center distance; a distance from the first endpoint to the
first rotating center is equal to half of the rotating center distance;

the second mop comprises a second long-diameter edge and a second
short-diameter edge; a point where the second long-diameter edge and the second
short-diameter edge are connected is a second endpoint; a distance from any point on
the second long-diameter edge to the second rotating center is greater than half of the
rotating center distance, and a distance from any point on the second short-diameter
edge to the second rotating center is less than half of the rotating center distance; a
distance from the second endpoint to the second rotating center is equal to half of the
rotating center distance;

in a case that the first mop and the second mop are rotated, on a connection line
between the first rotating center and the second rotating center, a gap between the first

mop and the second mop is formed between the first long-diameter edge and the
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second short-diameter edge, or formed between the second long-diameter edge and
the first short-diameter edge;

the first mop is fixedly connected to a bottom of the first turntable, and is
configured to rotate with the first turntable; the second mop is fixedly connected to a
bottom of the second turntable, and is configured to rotate with the second turntable; a
rotation axis of the first turntable is configured to pass through the first rotating center,
and a rotation axis of the second turntable is configured to pass through the second
rotating center;

a side contour of the first turntable is configured to fall within a side contour of
the first mop, and the side contour of the first turntable and the side contour of the
first mop are of the same shape;

a side contour of the second turntable is configured to fall within a side contour
of the second mop, and the side contour of the second turntable and the side contour
of the second mop are of the same shape; and

along different rays radiating outward from the first rotating center, a distance
between the side contour of the first turntable and the side contour of the first mop is
equal, and along different rays radiating from the second rotating center, a distance
between the side contour of the second turntable and the side contour of the second

mop is equal.

2. The mopping apparatus according to claim 1, wherein:

a side contour of the first mop and a side contour of the second mop are of a
same shape;

the first long-diameter edge is one of a plurality of same first long-diameter
edges of the first mop, and the first short-diameter edge is one of a plurality of same
first short-diameter edges of the first mop; the plurality of first long-diameter edges
and the plurality of first short-diameter edges are alternately connected; a distance
from a point on the first long-diameter edge to the first rotating center gradually
increases as the point moves from either of two endpoints to a midpoint of the first

long-diameter edge, and a distance from a point on the first short-diameter edge to the
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first rotating center gradually decreases as the point moves from either of the two
endpoints to a midpoint of the first short-diameter edge; and

the second long-diameter edge is one of a plurality of same second long-diameter
edges of the second mop, and the second short-diameter edge is one of a plurality of
same second short-diameter edges of the second mop; the plurality of second
long-diameter edges and the plurality of second short-diameter edges are alternately
connected; a distance from a point on the second long-diameter edge to the second
rotating center gradually increases as the point moves from either of two endpoints to
a midpoint of the second long-diameter edge, and a distance from a point on the
second short-diameter edge to the second rotating center gradually decreases as the
point moves from either of the two endpoints to a midpoint of the second

short-diameter edge.

3. The mopping apparatus according to claim 1 or 2, wherein:

the first long-diameter edge is an arc-shaped edge convex about the first rotating
center, and the first short-diameter edge is a straight edge or an arc-shaped edge
convex about the first rotating center;

the second long-diameter edge is an arc-shaped edge convex about the second
rotating center, and the second short-diameter edge is a straight edge or an arc-shaped

edge convex about the second rotating center.

4. A cleaning robot, comprising a mopping drive mechanism and the mopping

apparatus according to claim 1..

5. The cleaning robot according to claim 4, wherein:

the mopping drive mechanism comprises a first output shaft and a second output
shaft;

a lower end of the first output shaft is connected to a position where is a rotating
center of the first turntable, and a lower end of the second output shaft is connected to

a position where is a rotating center position of the second turntable;
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an axis of the first output shaft is configured to coincide with the rotation axis of
the first turntable, and an axis of the second output shaft is configured to coincide

with the rotation axis of the second turntable.

6. The cleaning robot according to claim 5, wherein:

the first turntable is provided with a first shaft sleeve adapted for the first output
shaft; the first output shaft is detachably inserted in the first shaft sleeve; an outer
peripheral surface of the first output shaft and an inner wall surface of the first shaft
sleeve are configured to limit each other, to limit a relative rotation of the first output
shaft and the first shaft sleeve; and

the second turntable is provided with a second shaft sleeve adapted for the
second output shaft; the second output shaft is detachably inserted in the second shaft
sleeve; an outer peripheral surface of the second output shaft and an inner wall surface
of the second shaft sleeve are configured to limit each other, to limit a relative rotation

of the second output shaft and the second shaft sleeve.

7. The cleaning robot according to claim 6, wherein:

there are a plurality of first inserting positions for the first output shaft and the
first shaft sleeve, to allow the first turntable and the first mop to have a plurality of
first installation positions with respect to the chassis of the cleaning robot, and there
are a plurality of second inserting positions for the second output shaft and the second
shaft sleeve, to allow the second turntable and the second mop to have a plurality of
second installation positions with respect to the chassis of the cleaning robot, in a case
that the first output shaft is inserted into the first shaft sleeve at any one of the
plurality of inserting positions, and the second output shaft is inserted into the second
shaft sleeve at any one of the plurality of inserting positions, the first mop and the
second mop is allowed to be at a target relative installation position;

in a case that the first mop and the second mop are at the target relative
installation position, on the connection line between the first rotating center and the

second rotating center, the gap between the first mop and the second mop is formed
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between the first long-diameter edge and the second short-diameter edge, or formed

between the second long-diameter edge and the first short-diameter edge.

8. The cleaning robot according to claim 7, wherein:

the first mop after a rotation is configured to coincide in shape with itself before
the rotation in a case that the first mop rotates through a preset angle;

the second mop after a rotation is configured to coincide in shape with itself
before the rotation in a case that the second mop rotates through a preset angle;

there are a plurality of first inserting positions for the first output shaft and the
first shaft sleeve, and a rotation angle between adjacent first inserting positions is N
times the preset angle; and

there are a plurality of second inserting positions for the second output shaft and
the second shaft sleeve, and a rotation angle between adjacent second inserting
positions is N times the preset angle;

wherein N is a positive integer.

9. A control method for a cleaning robot, applied to the cleaning robot according
to claim 4, comprising:

driving, by the mopping drive mechanism, the first turntable and the first mop to
rotate with respect to the chassis of the cleaning robot around the rotation axis of the
first turntable, and driving the second turntable and the second mop to rotate with
respect to the chassis of the cleaning robot around the rotation axis of the second
turntable;

wherein, in a case that the mopping drive mechanism drives the first turntable
and the second turntable to rotate, the first turntable and the second turntable are
controlled to rotate at opposite rotating directions and at a same rotating speed, and
during the rotation, the gap between the first mop and the second mop is always
formed between a long-diameter edge and a short-diameter edge;

the mopping drive mechanism comprises a first output shaft and a second output

shaft;
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the first turntable is provided with a first shaft sleeve adapted for the first output
shaft; the first output shaft is detachably inserted in the first shaft sleeve, an outer
peripheral surface of the first output shaft and an inner wall surface of the first shaft
sleeve are configured to limit each other, to limit a relative rotation of the first output
shaft and the first shaft sleeve;

the second turntable is provided with a second shaft sleeve adapted for the
second output shaft; the second output shaft is detachably inserted in the second shaft
sleeve, an outer peripheral surface of the second output shaft and an inner wall surface
of the second shaft sleeve are configured to limit each other, to limit a relative rotation
of the second output shaft and the second shaft sleeve; and

before the operation of in a case that the mopping drive mechanism drives the
first turntable and the second turntable to rotate, the control method further comprises:

there being a plurality of first inserting positions for the first output shaft and the
first shaft sleeve, and there being a plurality of second inserting positions for the
second output shaft and the second shaft sleeve;

installing the first mop at any one of the plurality of first inserting positions, and
installing the second mop at any one of the plurality of second inserting positions, so
that on the connection line between the first rotating center and the second rotating
center, the gap between the first mop and the second mop is formed between the first
long-diameter edge and the second short-diameter edge, or formed between the

second long-diameter edge and the first short-diameter edge.



