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(54) SELF-PROPELLED CLEANING APPARATUS

(57) A self-propelled cleaning apparatus, comprising
a main body (7), a cleaning device and a lifting device,
wherein the cleaning device is connected to the main
body (7) by means of the lifting device. The lifting device
comprises a synchronous linkage assembly (1), a link
rod mechanism (2) and a driving part (3), wherein the
link rod mechanism (2) comprises a first link rod (201)
and a second link rod (202), the first link rod (201) and
the second link rod (202) are rotatably connected to the
main body (7) around an axis in a horizontal direction,
and the first link rod (201) is rotatably connected to the

second link rod (202) by means of the synchronous link-
age assembly (1); and the driving part (3) is used for
driving the first link rod (201) so that the cleaning device
can ascend or descend relative to the main body (7).
Thus, the driving part (3) drives the first link rod (201) to
rotate so that the cleaning device can ascend or descend
relative to the main body (7), and therefore the space
occupied by the lifting device in a vertical direction can
be reduced, thereby reducing the size of the self-pro-
pelled cleaning apparatus, and facilitating the miniaturi-
zation of the self-propelled cleaning apparatus.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Pat-
ent Application No. 202110417448.3, filed on April 19,
2021, which is incorporated herein by reference in its
entirety as a part of the present application.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
cleaning devices, and in particular to a self-moving clean-
ing device.

BACKGROUND ART

[0003] With the development of social productivity,
mechanization and automation have gradually replaced
the heavy manual labor of human beings. Since tradi-
tional scrubbing and mopping of floors usually with mops
and other tools is low in work efficiency and causes the
floors not to be dry easily, a self-moving cleaning device
is provided accordingly in order to solve the above prob-
lem.
[0004] When the self-moving cleaning device performs
cleaning, a lifting and lowering apparatus lowers a clean-
ing apparatus, so that the cleaning apparatus is in contact
with a floor to clean a surface to be cleaned. Upon com-
pletion of the cleaning, the lifting and lowering apparatus
lifts the cleaning apparatus, thus reducing wear of the
surface to be cleaned to the cleaning apparatus.

SUMMARY OF THE INVENTION

[0005] A series of concepts in simplified forms are in-
troduced in SUMMARY OF THE INVENTION, which will
be described in further detail in DETAILED DESCRIP-
TION. SUMMARY OF THE INVENTION does not mean
trying to define key features and necessary technical fea-
tures of the recited technical solutions, let alone trying to
determine the scope of protection of the recited technical
solution.
[0006] In a first aspect of the present disclosure, a self-
moving cleaning device is provided, including a main
body, a sweeping apparatus and a lifting and lowering
apparatus, wherein the sweeping apparatus is connect-
ed to the main body by means of the lifting and lowering
apparatus; and
the lifting and lowering apparatus includes a synchronous
linkage assembly, a connecting rod mechanism and a
driving portion, the connecting rod mechanism including
a first connecting rod and a second connecting rod, the
first connecting rod and the second connecting rod being
rotationally connected to the main body around an axis
in a horizontal direction, and the first connecting rod being
rotationally connected to the second connecting rod by
means of the synchronous linkage assembly; and the

driving portion is configured to drive the first connecting
rod to enable the sweeping apparatus to be lifted and
lowered relative to the main body.
[0007] In some embodiments, a rotational connection
between the first connecting rod and the main body and
a rotational connection between the second connecting
rod and the main body are located on the same horizontal
plane.
[0008] In some embodiments, the first connecting rod
includes a first swing arm, a bent portion and a second
swing arm, the bent portion being connected to one end
of the first swing arm and one end of the second swing
arm, the bent portion being rotationally connected to the
main body, the other end of the first swing arm being
rotationally connected to the second connecting rod by
means of the synchronous linkage assembly, and the
other end of the second swing arm being rotationally con-
nected to the driving portion.
[0009] In some embodiments, the first connecting rod
is located on a first vertical plane, the second connecting
rod is located on a second vertical plane, and the first
vertical plane and the second vertical plane are different
vertical planes parallel to each other.
[0010] In some embodiments, the first connecting rod
is at least partially arranged horizontally parallel to the
second connecting rod.
[0011] In some embodiments, the number of the con-
necting rod mechanisms is two, and the two sets of con-
necting rod mechanisms are symmetrically arranged on
two sides of the synchronous linkage assembly, respec-
tively.
[0012] In some embodiments, the synchronous link-
age assembly includes a first synchronizing shaft, a sec-
ond synchronizing shaft, a third synchronizing shaft and
a connector, wherein the connector is rotationally con-
nected to the first synchronizing shaft and the second
synchronizing shaft; and
one ends of the first connecting rods of the two sets of
connecting rod mechanisms are rotationally connected
by means of the first synchronizing shaft, and the other
ends of first connecting rods of the two sets of connecting
rod mechanisms are rotationally connected by means of
the second synchronizing shaft; the second connecting
rods of the two sets of connecting rod mechanisms are
rotationally connected by means of the third synchroniz-
ing shaft; and the driving portion is rotationally connected
to the first synchronizing shaft.
[0013] In some embodiments, the connecting rod
mechanism further includes a position-limiting portion
mounted on the main body, the position-limiting portion
being configured to prevent the first connecting rod and
the second connecting rod from rotating so as to limit a
lowering height of the sweeping apparatus.
[0014] In some embodiments, the second connecting
rod is rotationally connected to a lower portion of the po-
sition-limiting portion.
[0015] In some embodiments, the synchronous link-
age assembly further includes mounting bases arranged
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at two ends of the second synchronizing shaft and the
third synchronizing shaft, the mounting bases being con-
nected to the sweeping apparatus.
[0016] In a second aspect of the present disclosure, a
lifting method for the self-moving cleaning device accord-
ing to the first aspect of the present disclosure is provided.
The lifting method includes: controlling a driving portion
to drive a first connecting rod and a second connecting
rod to rotate in a first direction, so as to lift a sweeping
apparatus.
[0017] In a third aspect of the present disclosure, a
lowering method for the self-moving cleaning device ac-
cording to the first aspect of the present disclosure is
provided. The lowering method includes: controlling a
driving portion to drive a first connecting rod and a second
connecting rod to rotate in a second direction that is op-
posite to the first direction, so as to lower a sweeping
apparatus.
[0018] According to the self-moving cleaning device
provided by the embodiments of the present invention,
the first connecting rod is driven to rotate by the driving
portion, so that the sweeping apparatus can be lifted and
lowered relative to the main body. In this way, the space
occupied by the lifting and lowering apparatus in a vertical
direction can be reduced, such that the size of the self-
moving cleaning device is reduced, and miniaturization
of the self-moving cleaning device is facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The following accompanying drawings of the
present invention are used herein for understanding the
present invention as part of the embodiments of the
present invention. The accompanying drawings show the
embodiments of the present invention and descriptions
thereof, which are used to explain the principles of the
present invention.
[0020] In the drawings:

FIG. 1 is an exploded diagram of a lifting and lowering
apparatus according to some embodiments of the
present invention;
FIG. 2 is a diagram of the lifting and lowering appa-
ratus in a lifting status according to some embodi-
ments of the present invention;
FIG. 3 is a perspective diagram of FIG. 2;
FIG. 4 is a diagram of the lifting and lowering appa-
ratus in a lowering status according to some embod-
iments of the present invention;
FIG. 5 is a perspective diagram of FIG. 4;
FIG. 6 is a structural diagram of the lifting and low-
ering apparatus and a sweeping apparatus connect-
ed as a whole;
FIG. 7 is an exploded diagram of FIG. 6;
FIG. 8 is an exploded diagram of the sweeping ap-
paratus according to some embodiments of the
present invention;
FIG. 9 is a top view of FIG. 8;

FIG. 10 is a cross-sectional diagram taken along line
A-A of FIG. 9;
FIG. 11 is a schematic diagram of a process of dis-
engagement between a brush disc and a transmis-
sion mechanism;
FIG. 12 is a schematic diagram of a process of en-
gagement between the brush disc and the transmis-
sion mechanism;
FIG. 13 is a structural diagram of a main body of a
self-moving cleaning device according to some em-
bodiments of the present invention;
FIG. 14 is a schematic diagram of a process of hook-
fit between a curved portion and a position-limiting
portion; and
FIG. 15 is a schematic diagram of a process of un-
hooking between the curved portion and the position-
limiting portion.

List of Reference Numerals:

[0021] 1, synchronous linkage assembly; 101, first
synchronizing shaft; 102, second synchronizing shaft;
103, third synchronizing shaft; 104, connector; 105,
mounting base; 2, connecting rod mechanism; 201, first
connecting rod; 2011, first swing arm; 2012, second
swing arm; 2013, bent portion; 202, second connecting
rod; 3, driving portion; 4, first bracket; 5, second bracket;
6, position, limiting portion; 7, main body; 701, chassis;
702, fluid storage apparatus; 8, brush disc; 801, brush
disc body; 802, bristle; 803, orientating portion; 9, en-
gagement mechanism; 901, engagement portion; 9011,
engagement body; 9012, clamping groove; 9013, first
clamping groove; 9014, second clamping groove; 902,
position-limiting portion; 9021, position-limiting pin; 9022,
fastener; 10, transmission portion; 1001, connecting
shaft; 1002, connecting disc; 1003, guiding portion; 11,
stop portion; 12, locking portion; 1201, elastic arm; 1202,
curved portion; 13, bolt; 14, rotating motor; and 15, pack-
aging housing.

DETAILED DESCRIPTION

[0022] In the following description, a large number of
specific details are provided for more thorough under-
standing of the present invention. However, it is apparent
to those skilled in the art that the present invention may
be implemented without one or more of these details. In
other examples, some of the technical features well
known in the art are not described in order to avoid con-
fusion with the present invention.
[0023] It should be noted that the terms used herein
are only intended to describe specific embodiments rath-
er than to limit exemplary embodiments of the present
invention. As used herein, the singular forms may also
be intended to encompass plural forms, unless otherwise
stated. In addition, it should be further understood that
the terms "include" and/or "comprise" used in the De-
scription indicate the presence of the discussed features,
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integers, steps, operations, elements and/or compo-
nents, but do not exclude the presence or addition of one
or more other features, integers, steps, operations, ele-
ments, components and/or combinations thereof.
[0024] The exemplary embodiments according to the
present invention will now be described in more detail
with reference to the accompanying drawings. However,
these exemplary embodiments may be implemented in
a variety of different forms and should not be construed
as being limited to the embodiments set forth herein. It
should be understood that these embodiments are pro-
vided to make the disclosure of the present invention
thorough and complete and to fully convey the concepts
of these exemplary embodiments to those of ordinary
skill in the art.
[0025] As shown in FIGs. 1, 3 and 11, a self-moving
cleaning device is provided according to an embodiment
of the present invention. FIG. 1 is an exploded diagram
of a lifting and lowering apparatus according to some
embodiments of the present invention. FIG. 2 is a dia-
gram of the lifting and lowering apparatus in a lifting status
according to some embodiments of the present invention.
FIG. 3 is a perspective diagram of FIG. 2. FIG. 11 is a
schematic diagram of a process of disengagement be-
tween a brush disc and a transmission mechanism. The
self-moving cleaning device includes a main body 7, a
sweeping apparatus and a lifting and lowering apparatus.
The sweeping apparatus is connected to the main body
7 by means of the lifting and lowering apparatus. The
lifting and lowering apparatus includes a synchronous
linkage assembly 1, a connecting rod mechanism 2 and
a driving portion 3. The connecting rod mechanism 2 in-
cludes a first connecting rod 201 and a second connect-
ing rod 202, the first connecting rod 201 and the second
connecting rod is rotationally connected to the main body
7 around an axis in a horizontal direction, and the first
connecting rod 201 is rotationally connected to the sec-
ond connecting rod 202 by means of the synchronous
linkage assembly 1. The driving portion 3 is configured
to drive the first connecting rod 201 to enable the sweep-
ing apparatus to be lifted and lowered relative to the main
body 7.
[0026] According to the embodiment, the self-moving
cleaning device is a device capable of automatically trav-
elling in an area to be cleaned and capable of performing
cleaning automatically. The self-moving cleaning device
may include, but is not limited to, an automatic scrubber,
an automatic sweeper, an automatic mopping and
sweeping all-in-one machine, etc.
[0027] FIG. 13 is a structural diagram of a main body
of a self-moving cleaning device according to some em-
bodiments of the present invention. As shown in FIG. 13,
a fluid storage apparatus 702 may be integrally molded
from a material such as plastic, and may serve as a hous-
ing of the main body 7, so as to improve the resilience,
toughness, corrosion resistance and impact resistance
of the main body 7 and reduce the weight of the main
body 7. A plurality of grooves, recesses, detents or the

like for mounting sprinklers, sewage recovery apparatus-
es and travelling apparatuses may be pre-formed in the
peripheral wall of the fluid storage apparatus 702. In ad-
dition, in the case where a floor scrubber is used for clean-
ing a large venue, the volume of the main body 7 may
be increased to increase the volume of the fluid storage
apparatus 702, so that the fluid storage apparatus has
sufficient cleaning liquid to meet a washing demand.
[0028] The travelling apparatus includes a plurality of
sets of wheels arranged at the lower portion of the main
body 7, the two wheels of each group are respectively
located on two opposite sides of the main body 7, and
the main body 7 is driven to travel by the wheels for clean-
ing.
[0029] The sprinkler includes a liquid outlet in fluid
communication with the fluid storage apparatus 702 for
discharging a cleaning liquid. In some embodiments, the
fluid storage apparatus 702 is communicated with the
liquid outlet by means of a cleaning liquid output pipeline,
and the cleaning liquid output pipeline is further provided
with necessary components such as a pump, such that
the cleaning liquid can be delivered to the liquid outlet in
time and in sufficient quantity. In some embodiments, the
liquid outlet may also be arranged in front of a suction
port. In this way, a surface to be cleaned in front of the
suction port can be directly wetted by the liquid outlet,
and the wetted surface is scrubbed by the sweeping ap-
paratus, so that a scrubbing effect on the surface to be
cleaned is also achieved. In some embodiments, the fluid
storage apparatus 8 may be divided into a plurality of
compartments, for example, divided into two compart-
ments, one for storing the cleaning liquid and the other
for storing recycled sewage. Further, in the case where
clean water and a detergent are mixed, the compartment
for storing the cleaning liquid may also be divided into
two sub-compartments, with the volume of one sub-com-
partment much larger than that of the other, so that clean
water is stored in the larger sub-compartment and the
detergent is stored in the smaller sub-compartment.
[0030] The sewage recovery apparatus includes a fan
assembly and a sewage recovery pipeline connected be-
tween the sewage recovery apparatus and the suction
port. Under the action of a suction force provided by the
fan assembly, the sewage recovery pipeline sucks im-
purities and sewage on the surface to be cleaned into a
fluid storage apparatus 702 by means of the sewage re-
covery pipeline.
[0031] FIG. 8 is an exploded diagram of a sweeping
apparatus according to some embodiments of the
present invention. As shown in FIG. 8, the sweeping ap-
paratus includes a brush disc 8, an engagement mech-
anism 9 and a transmission portion 10 connected to a
rotating motor 14. The rotating motor 14 drives the trans-
mission portion 10 to rotate relative to the brush disc 8
in a first direction, so that the brush disc 8 is engaged
with the transmission portion 10 by means of an engage-
ment mechanism 9. The rotating motor 14 drives the
transmission portion 10 to rotate in a second direction
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that is opposite to the first direction, so that the engage-
ment mechanism 9 disengages from the transmission
portion 10. The first direction is a direction of rotation of
the transmission portion 10 under a normal working sta-
tus.
[0032] FIG. 9 is a top view of FIG. 8. FIG. 10 is a cross-
sectional diagram taken along line A-A in FIG. 9. As
shown in FIGs. 8 and 10, the transmission portion 10
includes a connecting disc 1002 and a connecting shaft
1001 located in the middle of the connecting disc 1002.
The brush disc 8 includes a brush disc body 801 and
bristles 802 arranged at the lower portion of the brush
disc body 801. After the brush disc body 801 is connected
to the connecting disc 1002 of the transmission portion
10, the rotating motor 14 rotates to drive the connecting
shaft 1001 of the transmission portion 10 to rotate, so
that the bristles 802 of the brush disc 8 are driven to rotate
to clean a floor to be cleaned, and dirty water and dirt are
thrown out by a centrifugal force generated by the rotation
and recovered by the sewage recovery apparatus. The
bristles 802 may be made of nylon, which can greatly
enhance the corrosion resistance and the aging resist-
ance of the bristles 802, reduce the degree of wear of
the bristles 802, and prolong the service life of the bristles
802. The bristles 802 may also be formed by injection
molding using ABS, and thus have excellent corrosion
resistance and impact resistance and high stability. Fur-
ther, the bristles 802 may also be arranged in a wave
shape in their own length directions, and may be only
arranged at the outer edge of the brush disc 8, and every
two adjacent bristles 802 are staggered with each other,
so that the density of the bristles 802 is increased, which
can play an excellent water-retaining role, and at the
same time can reduce the usage amount of the bristles
802. Besides, since only a single layer of bristles 802 can
play an excellent water-retaining role, the production cost
of the brush disc 8 is reduced.
[0033] The first direction is the direction of rotation of
the transmission portion 10 under a normal working sta-
tus, i.e., when the transmission portion 10 rotates clock-
wise in normal operation, the first direction is clockwise
and the second direction is counterclockwise; and when
the transmission portion 10 rotates counterclockwise in
normal operation, the first direction is counterclockwise
and the second direction is clockwise.
[0034] When the brush disc 8 needs to be dismounted,
an external force is applied to the brush disc 8, and then
the driving portion 10 is driven by the rotating motor 14
to rotate relative to the brush disc 8 in the second direc-
tion, so that the brush disc 8 is disengaged from the driv-
ing portion 10 by means of the engagement mechanism
9, and is separated from the driving portion 10 to com-
plete the dismounting. When the brush disc 8 needs to
be mounted, an external force is applied to the brush disc
8, and then the driving portion 10 is driven by the rotating
motor 14 to rotate relative to the brush disc 8 in the first
direction, so that the brush disc 8 is engaged with the
driving portion 10 by means of the engagement mecha-

nism 9, thereby connecting the brush disc 8 to the driving
portion 10 to complete the mounting. In this way, the au-
tomatic mounting and dismounting of the brush disc 8
can be achieved; and thus, the workload of an operator
is reduced, the operation is convenient, and moreover,
the mounting and dismounting efficiency is improved.
[0035] FIG. 6 is a structural diagram of the lifting and
lowering apparatus and a sweeping apparatus connect-
ed as a whole. FIG. 7 is an exploded diagram of FIG. 6.
As shown in FIGs. 6 and 7, the lifting and lowering ap-
paratus is configured to drive the transmission portion 10
to be lifted or lowered; and the lifting and lowering appa-
ratus and the rotating motor 14 cooperate to realize en-
gagement or disengagement between the engagement
mechanism 9 and the transmission portion 10. The trans-
mission portion 10 is driven to be lifted, be lowered and
rotate by the lifting and lowering apparatus and the ro-
tating motor 14, so that the brush disc 8 can be mounted
and dismounted automatically. Thus, the workload of the
operator is reduced, the operation is convenient to oper-
ate, and moreover, the mounting and dismounting effi-
ciency is improved. The rotating motor 14 may be con-
nected to the lifting and lowering apparatus by means of
a packaging housing 15.
[0036] In some embodiments, the lifting and lowering
apparatus and the rotating motor 14 may cooperate in
the following two ways to realize engagement or disen-
gagement between the brush disc 8 and the transmission
portion 10.
[0037] The first mode of cooperation is as follows: in
the process of driving the transmission portion 10 to be
lowered by the lifting and lowering apparatus, the rotating
motor 14 drives the transmission portion 10 to rotate in
the first direction, and after the lifting and lowering appa-
ratus drives the transmission portion 10 to be lowered in
place, the rotating motor 14 drives, at a first maximum
stroke, the transmission portion 10 to rotate relative to
the brush disc 8 in the first direction, so that the engage-
ment mechanism 9 engages with the transmission por-
tion 10.
[0038] The first maximum stroke is a rotation stroke in
which the rotating motor 14 rotates in the first direction
so that the engagement mechanism 9 engages with the
transmission portion 10, i.e., in case of a stroke less than
the first maximum stroke, the transmission portion 10
cannot be engaged with the engagement mechanism 9.
Lowering in place means that the lifting and lowering ap-
paratus lowers the transmission portion to a position
where the bristles 802 of the brush disc 8 are be in contact
with the floor and a pressure is applied to the brush disc 8.
[0039] FIG. 12 is a schematic diagram of a process of
engagement between the brush disc and the transmis-
sion mechanism. As shown in FIG. 12, when the brush
disc 8 needs to be mounted, the brush disc 8 is placed
on the floor, then the transmission portion 10 is lowered
by means of the lifting and lowering apparatus; and in
the process of lowering, the rotating motor 14 drives the
transmission portion 10 to rotate in the first direction. After
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the lifting and lowering apparatus drives the transmission
portion 10 to be lowered in place, the transmission portion
10 is engaged with the brush disc 8 and a pressure is
applied to the brush disc 8. Similarly, the bristles 802 are
also subject to a larger downward pressure exerted by
the lifting and lowering apparatus, such that a larger fric-
tional force is generated between the bristles 802 and
the floor. In this way, when the rotating motor 14 drives
the transmission portion 10 to rotate in the first direction,
the brush disc 8 may not rotate therewith, so that the
transmission portion 10 may rotate relative to the brush
disc 8. In addition, the rotating motor 14 drives the trans-
mission portion 10 to rotate at the first maximum stroke,
so that the engagement mechanism 9 engages with the
transmission portion 10, thus completing the mounting
of the brush disc 8.
[0040] In the process of driving the transmission por-
tion 10 to be lowered by the lifting and lowering appara-
tus, the rotating motor 14 drives the transmission portion
10 to rotate in a second direction, and after the lifting and
lowering apparatus drives the transmission portion 10 to
be lowered in place, the rotating motor 14 drives, at a
second maximum stroke, the transmission portion 10 to
rotate relative to the brush disc 8 in the second direction,
so that the engagement mechanism 9 disengages from
the transmission portion 10.
[0041] The second maximum stroke is a rotation stroke
in which the rotating motor 14 rotates in the second di-
rection so that the engagement mechanism 9 disengages
from the transmission portion 10, i.e., in case of a stroke
less than the second maximum stroke, the transmission
portion 10 cannot be disengaged from the engagement
mechanism 9.
[0042] FIG. 11 is a schematic diagram of a process of
disengagement between the brush disc and the trans-
mission mechanism. As shown in FIG. 11, when the
brush disc 8 needs to be dismounted, the transmission
portion 10 is lowered by the lifting and lowering appara-
tus; and in the process of lowering, the rotating motor 14
drives the transmission portion 10 to rotate in the second
direction. After the lifting and lowering apparatus drives
the transmission portion 10 to be lowered in place, the
transmission portion 10 is engaged with the brush disc
8, and a pressure is applied to the brush disc 8. Similarly,
the bristles 802 are also subject to a larger downward
pressure exerted by the lifting and lowering apparatus,
such that a larger frictional force is generated between
the bristles 802 and the floor. In this way, when the ro-
tating motor 14 drives the transmission portion 10 to ro-
tate in the second direction, the brush disc 8 may not
rotate therewith, so that the transmission portion 10 may
rotate relative to the brush disc 8. In addition, the rotating
motor 14 drives the transmission portion 10 to rotate at
the second maximum stroke, so that the engagement
mechanism 9 disengages from the transmission portion
10, thus completing the dismounting of the brush disc 8.
[0043] The second mode of cooperation is as follows:
after the lifting and lowering apparatus drives the trans-

mission portion 10 to be lowered in place, the rotating
motor 14 drives, at the first maximum stroke, the trans-
mission portion 10 to rotate relative to the brush disc 8
in the first direction, so that the engagement mechanism
9 engages with the transmission portion 10.
[0044] FIG. 12 is a schematic diagram of a process of
engagement between the brush disc and the transmis-
sion mechanism. As shown in FIG. 12, when the brush
disc 8 needs to be mounted, the brush disc 8 is placed
on the floor. After the lifting and lowering apparatus drives
the transmission portion 10 to be lowered in place, the
transmission portion 10 is engaged with the brush disc
8, and a pressure is applied to the brush disc 8. Similarly,
the bristles 802 are also subject to a larger downward
pressure exerted by the lifting and lowering apparatus,
such that a larger frictional force is generated between
the bristles 802 and the floor. In this way, when the ro-
tating motor 14 drives the transmission portion 10 to ro-
tate in the first direction, the brush disc 8 may not rotate
therewith, so that the transmission portion 10 can rotate
relative to the brush disc 8. In addition, the rotating motor
14 drives the transmission portion 10 to rotate at the first
maximum stroke, so that the engagement mechanism 9
engages with the transmission portion 10, thus complet-
ing the mounting of the brush disc 8.
[0045] After the lifting and lowering apparatus drives
the transmission portion 10 to be lowered in place, the
rotating motor 14 drives, at a second maximum stroke,
the transmission portion 10 to rotate relative to the brush
disc 8 in the second direction, so that the engagement
mechanism 9 disengages from the transmission portion
10.
[0046] FIG. 11 is a schematic diagram of a process of
disengagement between the brush disc and the trans-
mission mechanism. As shown in FIG. 11, when the
brush disc 8 needs to be dismounted, after the lifting and
lowering apparatus drives the transmission portion 10 to
be lowered in place, the transmission portion 10 is en-
gaged with the brush disc 8, and a pressure is applied
to the brush disc 8. Similarly, the bristles 802 are also
subject to a larger downward pressure exerted by the
lifting and lowering apparatus, such that a larger frictional
force is generated between the bristles 802 and the floor.
In this way, when the rotating motor 14 drives the trans-
mission portion 10 to rotate in the second direction, the
brush disc 8 may not rotate therewith, so that the trans-
mission portion 10 can rotate relative to the brush disc
8. In addition, the rotating motor 14 drives the transmis-
sion portion 10 to rotate at the second maximum stroke,
so that the engagement mechanism 9 disengages from
the transmission portion 10, thus completing the mount-
ing of the brush disc 8. Compared with the first mode of
cooperation, this mode can reduce the power consump-
tion of the rotating motor 14 and save energy since the
rotating motor 14 works after lowering in place is realized.
[0047] In the foregoing embodiment, as shown in FIGs.
8 and 9, the engagement mechanism 9 includes at least
two engagement portions 901 arranged on the transmis-
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sion portion 10, and a position-limiting portion 902 ar-
ranged on the brush disc 8 and corresponding to each
engagement portion 901; after the brush disc 8 is en-
gaged with the transmission portion 10, each engage-
ment portion 901 engages with the corresponding posi-
tion-limiting portion 902 when the transmission portion
10 drives the engagement portion 901 to rotate to an
engagement position; and each engagement portion 901
disengages from the corresponding position-limiting por-
tion 902 when the transmission portion 10 drives the en-
gagement portions 901 to rotate to a disengagement po-
sition.
[0048] The number of the engagement portions 901
may be set by the staff according to actual needs, which
is not strictly limited in the embodiments. In some possi-
ble implementations, there are three engagement por-
tions 901, which can ensure that the number of the en-
gagement portions 901 is smaller, reduce the complexity
of the overall structure, and ensure the stability of the
engagement. Since the position-limiting portions 902 and
the engagement portions 901 are in one-to-one corre-
spondence, the number of the position-limiting portions
902 is the same as that of the engagement portions 901.
[0049] It should be noted that the engagement portion
901 has the ability to engage with the position-limiting
portion 902, but whether the engagement portion 901
may engage with the position-limiting portion 902 de-
pends on whether the engagement portion 901 reaches
the engagement position.
[0050] The disengagement position is specifically any
position on the spacing between every two adjacent po-
sition-limiting portions 902. When the transmission por-
tion 10 drives the engagement portion 901 to rotate to
any position on the spacing between every two adjacent
position-limiting portions 902, the engagement portion
901 is separated from (i.e., disengages from) the posi-
tion-limiting portion 902.
[0051] In specific use, as shown in FIGs. 8 and 9, at
least two engagement portions 901 are connected to the
outer edge of the connecting disc 1002 of the transmis-
sion portion 10, and at least two engagement portions
901 are evenly distributed on the same circumference.
At least two position-limiting portions 902 are arranged
on the upper surface of the brush disc 8 and evenly dis-
tributed on the same circumference, ensuring that the
brush disc 8 is subject to a uniform connecting force after
the engagement portions 901 and the position-limiting
portions 902 are engaged with each other, and prevent-
ing the brush disc 8 from tilting which affects the cleaning
effect.
[0052] Further, the first direction is the same as the
direction of rotation of the transmission portion 10 under
a normal working status.
[0053] During a cleaning operation by a floor scrubber,
the lifting and lowering apparatus drives the brush disc
8 to be lowered by the transmission portion 10, so as to
enable the brush disc 8 to be in contact with the surface
to be cleaned. After that, the cleaning liquid is delivered

to the liquid outlet and then is provided to the brush disc
8. At the same time, the rotating motor 14 drives the brush
disc 8 to rotate by the transmission portion 10, thus
achieving the cleaning operation. Upon completion of the
cleaning operation, the lifting and lowering apparatus is
driven to be lifted by the transmission portion 10, so that
a distance is formed between the sweeping apparatus
and the surface to be cleaned, which reduces wear of
the floor to the sweeping apparatus and prolongs the
service life of the sweeping apparatus.
[0054] In specific use, as shown in FIGs. 6 and 7, there
are two sweeping apparatuses, the transmission portions
of the two sweeping apparatuses rotate in opposite di-
rections under normal working status.
[0055] When the two sweeping apparatuses are work-
ing, the transmission portions 10 of the two sweeping
apparatuses rotate in opposite directions under normal
working status, i.e., the first direction and the second di-
rection of the two sweeping apparatuses are opposite to
each other, so that dust and other impurities may be
swept to a suction port in the middle of the self-moving
cleaning device for absorption. Exemplarily, if the trans-
mission portion 10 of one sweeping apparatus rotates
clockwise under the normal working status, i.e., the first
direction is clockwise and the second direction is coun-
terclockwise, the transmission portion 10 of the other
sweeping apparatus rotates counterclockwise under the
normal working status, i.e., the first direction is counter-
clockwise and the second direction is clockwise. In this
embodiment, after the brush disc 8 is engaged with the
transmission portion 10, all the engagement portions 901
and all the position-limiting portions 902 are located on
the same circumference, which ensures that other en-
gagement portions 901 also engage with the correspond-
ing position-limiting portions 902 when one engagement
portion 901 engages with the corresponding position-lim-
iting portion 902, thereby improving the accuracy of the
engagement.
[0056] In the foregoing embodiment, as shown in FIGs.
9 to 12, each engagement portion 901 includes an en-
gagement body 9011, and the engagement body 9011
is connected to the outer edge of the transmission portion
10 and extends away from the transmission portion 10.
A clamping groove 9012 is formed at least in the side of
the engagement body 9011 opposite to the correspond-
ing position-limiting portion 902, and each position-limit-
ing portion 902 includes a position-limiting pin 9021 con-
nected to the brush disc 8. The clamping groove 9012 of
each engagement body 9011 is engaged with the corre-
sponding position-limiting pin 9021 when the transmis-
sion portion 10 drives the engagement body 9011 to ro-
tate to the engagement position. The clamping groove
9012 of each engagement body 9011 is disengaged from
the corresponding position-limiting pin 9021 when the
transmission portion 10 drives the engagement body
9011 to rotate to the disengagement position.
[0057] In some embodiments, the position-limiting pin
9021 includes a post and a position-limiting bump ar-
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ranged above the post. When the engagement body
9011 rotates to the engagement position, the post is at
least partially located in the clamping groove 9012, and
the position-limiting bump plays the role of axially limiting
the position of the edge of the clamping groove 9012 to
prevent the engagement body 9011 from falling off due
to gravity in the axial direction, thereby realizing engage-
ment between the clamping groove 9012 and the posi-
tion-limiting pin 9021. When the engagement body 9011
rotates to the disengagement position, the post is sepa-
rated from the clamping groove 9012, and the position-
limiting bump may not play the role of axial position lim-
iting, so that the engagement portion 901 may be sepa-
rated from the position-limiting portion 902. Engagement
and disengagement are realized by cooperation between
the clamping groove 9012 and the position-limiting pin
9021, which achieves a simple structure and convenient
operation.
[0058] Further, as shown in FIG. 8, the position-limiting
pin 9021 and the brush disc body 801 are in detachable
connection, and a passage for fasteners 9022, for exam-
ple, bolts 13, is formed in the main body. The fasteners
9022, for example, the bolts 13, pass through the pas-
sage to be in threaded connection with the brush disc,
thereby realizing the detachable connection between the
position-limiting pin 9021 and the brush disc 8. In case
of serious wear of the position-limiting pin 9021, the only
requirement is to replace the position-limiting pin 9021
but not to scrap the whole brush disc 8, which prolongs
the service life of the brush disc 8 and reduces the cost.
[0059] The groove may be formed in the engagement
body 9011 by different ways, and the different groove
forming ways will be described in detail below.
[0060] In a first implementation, the clamping groove
9012 is only formed in the side of the engagement body
9011 opposite to the corresponding position-limiting por-
tion 902.
[0061] In this implementation, the clamping groove
9012 is only formed in the side opposite to the corre-
sponding position-limiting portion 902, which can simplify
the manufacturing process and flow of the engagement
portion 901 and improve the production efficiency. In or-
der to improve the stability of the engagement, the direc-
tion in which the clamping groove 9012 of the engage-
ment body 9011 rotates towards the corresponding po-
sition-limiting pin 9021 should be the same as the direc-
tion of rotation of the transmission portion 10 under the
normal working status.
[0062] As shown in FIGs. 8 and 9, in a second imple-
mentation, each engagement body 9011 is provided with
a first clamping groove 9013 on a first side, and provided
with a second clamping groove 9014 on a second side,
and the second side is the side of the engagement body
9011 opposite to the first side. The engagement position
includes a first engagement position and a second en-
gagement position. When the transmission portion 10
drives the engagement body 9011 to rotate to the first
engagement position, the first clamping groove 9013 of

each engagement body 9011 is engaged with the adja-
cent position-limiting pin 9021. When the transmission
portion 10 drives the engagement body 9011 to rotate to
the second engagement position, the second clamping
groove 9014 of each engagement body 9011 is engaged
with the corresponding position-limiting pin 9021. When
the transmission portion 10 drives the engagement body
9011 to rotate to the disengagement position, the first
clamping groove 9013 of each engagement body 9011
is disengaged from the adjacent position-limiting pin
9021, and the second clamping groove 9014 of each en-
gagement body 9011 is disengaged from the adjacent
position-limiting pin 9021.
[0063] In this implementation, the first clamping groove
9013 and the second clamping groove 9014 are arranged
on the two opposite sides of the engagement body 9011,
respectively, so that the engagement body 9011 can en-
gage with both two adjacent position-limiting pins 9021,
i.e., the engagement body 9011 can rotate clockwise or
counterclockwise for engagement. That is, according to
the direction of rotation of the transmission portion 10
under the normal working status, one of the two position-
limiting pins 9021 adjacent to the engagement body 9011
is selected as the position-limiting portion 902 corre-
sponding to the engagement portion 901. If the transmis-
sion portion 10 rotates clockwise under the normal work-
ing status, and the direction in which the engagement
body 9011 rotates to the first disengagement position is
clockwise, the position-limiting pin 9021 adjacent to the
first clamping groove 9013 is determined as the position-
limiting portion 902 corresponding to the engagement
portion 901. Similarly, if the transmission portion 10 ro-
tates anticlockwise under the normal working status, and
the direction in which the engagement body 9011 rotates
to the second disengagement position is counterclock-
wise, the position-limiting pin adjacent to the second
clamping groove 9014 is determined as the position-lim-
iting portion 902 corresponding to the engagement por-
tion 901, such that the engagement portion 901 can en-
gage with the corresponding position-limiting portion 902
regardless of whether the transmission portion 10 rotates
clockwise or anticlockwise under the normal working sta-
tus, which improves the applicability and the flexibility in
use. Moreover, the disengagement position is still any
position on the spacing between every two adjacent po-
sition-limiting portions 902, so that when the engagement
body 9011 rotates to the disengagement position, both
of the first clamping groove 9013 and the second clamp-
ing groove 9014 are disengaged from the adjacent posi-
tion-limiting pins, thereby facilitating disengagement.
[0064] Further, for the second implementation, as
shown in FIGs. 8 and 9, at least one engagement portion
901 is equipped with a corresponding stop portion 11,
and the stop portion 11 is configured to prevent the first
clamping groove 9013 or the second clamping groove
9014 from being engaged with the adjacent position-lim-
iting portion 902.
[0065] When the engagement portion 901 rotates to-
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wards the disengagement position at an excessively
large angle, the stop portion 11 may avoid the case that
the first clamping groove 9013 or the second clamping
groove 9014 on the other side is engaged with the adja-
cent position-limiting portion 902, so that the brush disc
8 cannot be separated from the transmission portion 10.
In some embodiments, in the case where the direction
in which the first clamping groove 9013 rotates towards
the adjacent position-limiting portion 902 is the same as
the direction of rotation of the transmission portion 10
under the normal working status, at least one second
clamping groove 9014 is provided with the stop portion
11, so as to prevent the second clamping groove 9014
from being engaged with the adjacent position-limiting
portion 902 during disengagement. Similarly, in the case
where the direction in which the second clamping groove
9014 rotates towards the adjacent position-limiting por-
tion 902 is the same as the direction of rotation of the
transmission portion 10 under the normal working status,
at least one first clamping groove 9013 is provided with
the stop portion 11, so that the first clamping groove 9013
is prevented from being engaged with the adjacent po-
sition-limiting portion 902 during disengagement.
[0066] In the process of specific use, all the engage-
ment portions 901 and all the position-limiting portions
902 are engaged and disengaged at the same time, so
that all the first clamping grooves 9013 or all the second
clamping grooves 9014 can be stopped by providing one
or several engagement portions 901 with the correspond-
ing stop portions 11, thereby simplifying the structure and
facilitating the assembly and manufacture. Of course,
each engagement portion 901 may also be provided with
the stop portion 11, so that the resistance of the stop
portion 11 can be improved, thereby improving the stop-
ping effect.
[0067] Further, the stop portion 11 is mounted on the
edge of the transmission portion 10 and located in the
position corresponding to the first clamping groove 9013
or the second clamping groove 9014, and the first clamp-
ing groove 2013 or the second clamping groove 2014 is
at least partially covered by the stop portion 11.
[0068] The stop portion 11 covers the first clamping
groove 2013 or the second clamping groove 2014, which
can reduce the space occupied by the stop portion 11,
thereby enabling the structure to be more compact.
[0069] In some embodiments, the stop portion 11 is
detachably connected to the edge of the transmission
portion 10.
[0070] The stop portion 11 and the transmission por-
tion 10 are detachably connected, and the specific de-
tachable connection may be realized by using the bolts
13 and other conventional connecting modes, which is
not strictly limited in the embodiments. The detachable
connection may facilitate the mounting and dismounting
of the stop portion 11 so as to facilitate adjustment of the
position of the stop portion 11. For example, in the case
where a first stop portion 11 is provided at the first clamp-
ing groove 9013, and the direction in which the first

clamping groove 9013 rotates towards the adjacent po-
sition-limiting portion 902 is opposite to the direction of
rotation of the transmission portion 10 under the normal
working status, the only requirement is to detach the first
stop portion 11 and install it at the second clamping
groove 9014, which is convenient for a user to operate.
[0071] In the foregoing embodiment, at least one en-
gagement portion 901 is provided with a corresponding
locking portion 12, and the locking portion 12 is config-
ured to lock with the corresponding position-limiting por-
tion 902 when each engagement part 901 engages with
the corresponding position-limiting portion 902, so as to
prevent the engagement portion 901 from rotating to-
wards the disengagement position.
[0072] Owing to locking by the locking portion 12, the
engagement portion may be prevented from rotating to-
wards the disengagement position due to shaking of the
cleaning device in the process of traveling, which makes
the engagement loose or even causes disengagement.
Therefore, the stability and reliability of the engagement
are further improved.
[0073] In the process of specific use, all the engage-
ment portions 901 and all the position-limiting portions
902 are engaged and disengaged at the same time, so
that all engagement can be locked by providing one or
several engagement portions 901 with the corresponding
locking portions 12, thereby simplifying the structure and
facilitating the assembly and manufacture. Of course,
each engagement portion 901 may also be provided with
the locking portion 12, so that the locking force can be
increased, and the locking effect can be improved.
[0074] In some embodiments, as shown in FIGs. 8 and
9, the locking portion 12 is mounted on the edge of the
transmission portion 10 and located in the position cor-
responding to the engagement portion 901. The locking
portion 12 includes an elastic arm 1201, and the end of
the elastic arm 1201 near the corresponding position-
limiting portion 902 is provided with a curved portion
1202. When each engagement portion 901 engages with
the corresponding position-limiting portion 902, the po-
sition-limiting portion 902 is at least partially located in
the curved portion 1202, so as to prevent the engagement
portion 901 from rotating towards the disengagement po-
sition.
[0075] In the process of mounting and dismounting the
brush disc 8, the lifting and lowering apparatus exerts a
larger downward pressure, so that a larger frictional force
is generated between the bristles 802 and the floor. The
frictional force is greater than a force of interaction be-
tween the curved portion 1202 and the position-limiting
portion 902. When the transmission portion 10 rotates
relative to the brush disc 8 in the first direction, the end
of the elastic arm 1201 with the curved portion 1202 grad-
ually approaches the corresponding position-limiting por-
tion 902. After the curved portion 1202 abuts against the
position-limiting portion 902, after being forced, the
curved portion 1202 makes the elastic arm 1201 move
towards the transmission portion 10, so that the curved
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portion 1202 avoids the transmission portion 10, and the
transmission portion 10 continues to rotate. Afterwards,
a resilience force generated by deformation of the elastic
arm 1201 is used to make the curved portion 1202 move
away from the transmission portion 10, so that the posi-
tion-limiting portion 902 is at least partially located in the
curved portion 1202, which further realizes automatic
hoot-fit between the curved portion 1202 and the posi-
tion-limiting portion 902.
[0076] In specific use, in the case where the engage-
ment body 9011 is only provided with the clamping
groove 9012 on the side opposite to the corresponding
position-limiting portion 902, the curved portion 1202 is
at least partially located above the clamping groove 9012,
and the other end of an elastic clamping portion may be
fixed to a connecting portion of the transmission portion
10. As shown in FIG. 14, during the rotation of the trans-
mission portion 10 relative to the brush disc 1 in the first
direction, the end of the elastic arm 1201 with the curved
portion 902 gradually approaches the corresponding po-
sition-limiting portion 902. After the curved portion 1202
abuts against the position-limiting portion 902, after being
forced, the curved portion 1202 enables the elastic arm
1201 to move towards the transmission portion 10, so
that the curved portion 1202 avoids the transmission por-
tion 10, and the transmission part 10 continues to rotate.
Afterwards, a resilience force generated by deformation
of the elastic arm 1201 is used to enable the curved por-
tion 1202 to move away from the transmission portion
10, so that the position-limiting portion 902 is at least
partially located in the curved portion 1202, which further
realizes automatic hoot-fit between the curved portion
1202 and the position-limiting portion 902. Similarly, as
shown in FIG. 15, during the rotation of the transmission
portion 10 relative to the brush disc 8 in the first direction,
after the curved portion 1202 abuts against the position-
limiting portion 902, after being forced, the curved portion
1202 enables the elastic arm 1201 to move towards the
transmission portion 10, so that the curved portion 1202
avoids the position-limiting portion 902, and the position-
limiting portion 902 is disengaged from the curved portion
1202. Afterwards, along with the rotation of the transmis-
sion portion 10 relative to the brush disc 8 in the second
direction, a resilience force generated by deformation of
the elastic arm 1201 is used to enable the curved portion
1202 to move away from the transmission portion, com-
pleting separation of the position-limiting portion 902 from
the curved portion 1202, so that the curved portion 1202
and the position-limiting portion 902 are unhooked.
[0077] As shown in FIGs. 8 and 9, in the case where
each engagement body 9011 is provided with the first
clamping groove 9013 on the first side and the second
clamping groove 9014 on the second side, if it is neces-
sary to rotate the first clamping groove 9013 to be en-
gaged with the adjacent position-limiting pin, the curved
portion 1202 is at least partially located above the first
clamping groove 9013. If it is necessary to rotate the sec-
ond clamping groove 9014 to be engaged with the adja-

cent position-limiting pin, the curved portion 1202 is at
least partially located above the second clamping groove
9014. A reference may be made to the above descriptions
for other hooking and unhooking principles, which will
not be repeated herein.
[0078] In some implementations, as shown in FIGs. 8
and 10, the lower portion of the transmission portion 10
is provided with a guiding portion 1003, the brush disc 8
is further provided with an orientating portion 803 that
matches the guiding portion 1003, and the transmission
portion 10 is engaged with the brush disc 8 via the co-
operation between the guiding portion 1003 and the ori-
entating portion 803.
[0079] Through the cooperation between the orientat-
ing portion and the guiding portion 1003, engagement
between the brush disc 8 and the transmission portion
10 can be realized quickly and accurately to avoid ad-
justing the relative position of the orientating portion to
the brush disc 8, thereby improving the mounting and
dismounting efficiency.
[0080] In some embodiments, as shown in FIGs. 6 and
8, the guiding portion 1003 is a protrusion of the trans-
mission portion 10 extending downwards, and the orien-
tating portion 803 is a recess for accommodating the pro-
trusion.
[0081] The engagement between the brush disc 8 and
the transmission portion 10 can be realized only by ex-
tending the protrusion into the recess, and the separation
of the brush disc 8 from the transmission portion 10 can
be realized by only taking the protrusion out of the recess,
which is not only convenient for engagement, but also
simple in structure and convenient to manufacture.
[0082] In the lifting and lowering apparatus according
to this embodiment, the driving portion 3 may be specif-
ically connected in different ways, one is that a driving
end of the driving portion 3 is rotationally connected to
the first connecting rod 201, another is that the driving
end of the driving portion 3 is rotationally connected to
the second connecting rod 202, and yet another is that
the driving end of the driving portion 3 is rotationally con-
nected to the synchronous linkage assembly 1. Either
way, the driving end of the driving portion 3 may drive
the first connecting rod 201 and the second connecting
rod 202 to rotate simultaneously. Further, the bottom of
the driving portion 3 is rotationally connected to the main
body 7. In some embodiments, the main body 7 is pro-
vided with a first bracket 4, and the bottom of the driving
portion 3 is rotationally connected to the first bracket 4.
In this way, the complexity in manufacturing the main
body 7 can be reduced, and the production of the main
body 7 is facilitated.
[0083] When the sweeping apparatus needs to be lifted
and lowered, the driving end of the driving portion 3 drives
the first connecting rod 201 and the second connecting
rod 202 to rotate simultaneously, so that the first con-
necting rod 201 and the second connecting rod 202 are
displaced in the horizontal direction and the vertical di-
rection, and the sweeping apparatus is driven to be lifted
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and be lowered by the displacement generated in the
vertical direction. The horizontal direction is parallel to a
chassis 701 of the main body 7, and the vertical direction
is perpendicular to the chassis 701 of the main body 7.
The driving portion 3 may be a linear motor, or an electric
push rod, or the like, which is not strictly limited in the
embodiments. In the embodiments, the driving portion 3
drives the first connecting rod 201 to rotate, so that the
sweeping apparatus can be lifted and lowered relative to
the main body 7. In this way, the space occupied by the
lifting and lowering apparatus in the vertical direction can
be reduced, such that the size of the self-moving cleaning
device is reduced, and miniaturization of the self-moving
cleaning device is facilitated.
[0084] As shown in FIGs. 2 to 5, a rotational connection
between the first connecting rod 201 and the main body
7 and a rotational connection between the second con-
necting rod 202 and the main body 7 are located on the
same horizontal plane, such that the space occupied by
the first connecting rod 201 and the second connecting
rod 202 in the vertical direction is reduced, which reduces
the space occupied by the lifting and lowering apparatus
in the vertical direction.
[0085] Further, the horizontal plane refers to a surface
parallel to the chassis 701 of the main body 7. During the
rotation of the first connecting rod 201 and the second
connecting rod 202, the ends of the first connecting rod
201 and the second connecting rod 202 connected by
means of the synchronous linkage assembly 1 are al-
ways located on the same horizontal plane, which can
prevent the sweeping apparatus from flipping over after
cleaning during lifting and lowering; and this over flip will
results in only partial contact of the sweeping apparatus
with the surface to be cleaned, which reduces the clean-
ing effect or causes failure of the cleaning operation.
[0086] In some embodiments, as shown in FIGs. 2 to
4, the first connecting rod 201 includes a first swing arm
2011, a bent portion 2013 and a second swing arm 2012.
The bent portion 2013 is connected to one end of the first
swing arm 2011 and one end of the second swing arm
2012, the bent portion 2013 is rotationally connected to
the main body 7, the other end of the first swing arm 2011
is rotationally connected to the second connecting rod
202 by means of the synchronous linkage assembly 1,
and the other end of the second swing arm 2012 is rota-
tionally connected to the driving portion 3.
[0087] The main body 7 may also be provided with a
second bracket 5, and the bent portion 2013 is rotationally
connected to the second bracket 5, so that the complexity
in manufacturing the main body 7 can be reduced, and
the production of the main body 7 is facilitated.
[0088] When the sweeping apparatus needs to be lifted
and lowered, the driving end of the driving portion 3 drives
the second swing arm 2012 to rotate, and the second
swing arm 2012 drives the first swing arm 2011 to rotate
by means of the bent portion 2013. Afterwards, the sec-
ond connecting rod 202 is driven to rotate by means of
the synchronous linkage assembly 1, such that the

sweeping apparatus is driven to be lifted and be lowered
via the displacement generated by the first swing arm
2011 and the second connecting rod 202 in the vertical
direction.
[0089] The first swing arm 2011 and the second swing
arm 2012 form an included angle. In this way, the second
swing arm 2012 may rotate at a smaller angle to drive
the first swing arm 2011 to rotate, thereby reducing the
driving stroke of the driving portion 3. Moreover, the
length of the first swing arm 2011 is greater than that of
the second swing arm 2012, which can increase the
movement height of the first swing arm 2011 in the ver-
tical direction, so that the cleaning apparatus may have
a larger lifting and lowering height to meet the require-
ments for different lifting and lowering heights.
[0090] Further, as shown in FIGs. 3 to 5, the first con-
necting rod 201 is at least partially arranged horizontally
parallel to the second connecting rod 202. By taking the
first connecting rod 201 in the foregoing embodiment as
an example, the second connecting rod 202 is arranged
horizontally parallel to the first swing arm 2011. Here,
horizontally parallel means that the two links are rotation-
ally connected to the main body 7 at the same level, and
it is ensured that the first connecting rod 201 is at least
partially arranged parallel to the second connecting rod
202.
[0091] The first connecting rod 201 is at least partially
arranged horizontally parallel to the second connecting
rod 202. Therefore, the space occupied by the lifting and
lowering apparatus in the vertical direction is reduced,
and thus, the size of the self-moving cleaning device is
reduced, which facilitates miniaturization of the self-mov-
ing cleaning device, ensures smooth linkage of the con-
necting rod mechanism and prevents the first connecting
rod 201 and the second connecting rod 202 from mutual
interference.
[0092] Further, as shown in FIGs. 2 to 4, the first con-
necting rod 201 is located on a first vertical plane, the
second connecting rod 202 is located on a second vertical
plane, and the first vertical plane and the second vertical
plane are different vertical planes parallel to each other.
[0093] The first vertical plane and the second vertical
plane are surfaces perpendicular to the horizontal plane.
The first connecting rod 201 and the second connecting
rod 202 are located on the different vertical planes par-
allel to each other, which prevents the first connecting
rod 201 and the second connecting rod 202 from mutual
interference during rotation, and ensures smooth rotation
of the first connecting rod 201 and the second connecting
rod 202. Moreover, the projection of the second connect-
ing rod 202 onto the first vertical plane is at least partially
located in the area between the first swing arm 2011 and
the second swing arm 2012. In this way, the space oc-
cupied by the first connecting rod 201 and the second
connecting rod 202 coincides with other, so that the
space occupied by the first connecting rod 201 and the
second connecting rod 202 in the horizontal direction is
reduced. Meanwhile, the total displacement of the first
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connecting rod 201 and the second connecting rod 202
in the horizontal direction can also be reduced, such that
the space occupied by the lifting and lowering apparatus
in the horizontal direction is further reduced.
[0094] Further, the included angle is 90°. Setting the
included angle between the first swing arm 2011 and the
second swing arm 2012 to 90° can facilitate the manu-
facture of the first connecting rod 201.
[0095] In the foregoing embodiments, as shown in
FIGs. 1, 3 and 5, there are two sets of connecting rod
mechanisms 2, and the two sets of connecting rod mech-
anisms 2 are symmetrically arranged on two sides of the
synchronous linkage assembly 1 respectively.
[0096] The connecting rod mechanisms 2 are symmet-
rically arranged in two sets, which avoids the problem of
unbalanced force exertion caused by the fact that the
first connecting rod 201 and the second connecting rod
202 are not coplanar, and meanwhile improves the over-
all strength of the lifting and lowering apparatus.
[0097] Specifically, as shown in FIGs. 1, 3 and 5, the
synchronous linkage assembly 1 includes a first synchro-
nizing shaft 101, a second synchronizing shaft 102, a
third synchronizing shaft 103 and a connector 104, and
the connector 104 is rotationally connected to the first
synchronizing shaft 101 and the second synchronizing
shaft 102. One ends of the first connecting rods 201 of
the two sets of connecting rod mechanisms 2 are rota-
tionally connected by means of the first synchronizing
shaft 101, and the other ends thereof are rotationally con-
nected by means of the second synchronizing shaft 102;
and the second connecting rods 202 of the two sets of
connecting rod mechanisms 2 are rotationally connected
by means of the third synchronizing shaft 103. The driving
portion 3 is rotationally connected to the first synchroniz-
ing shaft 101.
[0098] The connector 104 is a connecting plate with a
first thickness, and the middle of the connecting plate
may be set to a hollow structure, such that the weight of
the connector 104 is reduced. The two opposite sides of
the connecting plate may be respectively provided with
a first through hole for the first synchronizing shaft 101
to pass through and a second through hole for the second
synchronizing shaft 102 to pass through. In this way, the
connection between the first synchronizing shaft 101 and
the second synchronizing shaft 102 can be completed
by enabling the first synchronizing shaft 101 to pass
through the first through hole and the second synchro-
nizing shaft 102 to pass through the second through hole,
which is not only stable in connection, but also convenient
in mounting.
[0099] The driving end of the driving portion 3 is rota-
tionally connected to the middle of the first synchronizing
shaft 101, so that the two sets of connecting rod mech-
anisms 2 are subject to the same driving force, which
ensures the synchronization of rotation and enables the
lifting and lowering apparatus to work more smoothly.
[0100] In this embodiment, as shown in FIGs. 2 and 3,
extended movement is conducted by the driving end of

the driving portion 3, then the first connecting rod 201 is
driven to rotate counterclockwise by the first synchroniz-
ing shaft 101, and at the same time, the first connecting
rod 201 drives the second connecting rod 202 to rotate
counterclockwise by linkage of the second synchronizing
shaft 102, the third synchronizing shaft 103 and the con-
nector 104, such that the sweeping apparatus is driven
to be lifted. Similarly, as shown in FIGs. 4 and 5, short-
ened movement is conducted by the driving end of the
driving portion 3, then the first connecting rod 201 is driv-
en to rotate clockwise by the first synchronizing shaft
101, and at the same time, the first connecting rod 201
drives the second connecting rod 202 to rotate clockwise
by linkage of the second synchronizing shaft 102, the
third synchronizing shaft 103 and the connector 104,
such that the sweeping apparatus is driven to be lowered.
[0101] In order to ensure that the lowering height of
the sweeping apparatus adapts to actual needs, in some
implementations, as shown in FIGs. 2 to 5, the connecting
rod mechanism 2 further includes a position-limiting por-
tion 6 mounted on the main body 7, and the position-
limiting portion is configured to prevent the first connect-
ing rod 201 and the second connecting rod 202 from ro-
tating so as to limit the lowering height of the sweeping
apparatus.
[0102] The position-limiting portion 6 is located on the
side of the first synchronizing shaft 101 close to the driv-
ing portion 3, and the position-limiting portion 6 may be
a baffle with a certain height so as to play a role of limiting
the first synchronizing shaft 101. In order to avoid inter-
ference with driving motion of the driving portion, the po-
sition-limiting portion 6 may be arranged near the end
portion of the first synchronizing shaft 101.
[0103] As shown in FIGs. 4 and 5, the first synchroniz-
ing shaft 101 is prevented from rotating by providing the
position-limiting portion 6, so that the rotation of the first
connecting rod 201 and the second connecting rod 202
is limited. In this way, the sweeping apparatus cannot
continue to be lowered after being lowered to a preset
position, which achieves precise control of the lowering
height of the sweeping apparatus. By adjusting the dis-
tance between the position-limiting portion 6 and the first
synchronizing shaft 101, the lowering height of the
sweeping apparatus may be adjusted, i.e., the closer the
position-limiting portion 6 is to the first synchronizing
shaft 101, the smaller the angle of rotation of the first
connecting rod 201 and the second connecting rod 202
is, the smaller the lowering height of the sweeping appa-
ratus is; and the farther the position-limiting portion 6 is
from the first synchronizing shaft 101, the greater the
angle of rotation of the first connecting rod 201 and the
second connecting rod 202 is, the greater the lowering
height of the sweeping apparatus is. The staff can deter-
mine the distance between the position-limiting portion
6 and the first synchronizing shaft according to actual
needs.
[0104] Further, as shown in FIGs. 2 to 5, the second
connecting rod 202 is rotationally connected to the lower
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portion of the stop portion, so that it is unnecessary to
separately equip the second connecting rod 202 with a
hinge bracket, which simplifies the structure and enables
the structure to be more compact.
[0105] In the foregoing embodiment, as shown in FIGs.
1 to 5, the synchronous linkage assembly 1 further in-
cludes mounting bases 105 arranged at two ends of the
second synchronizing shaft 102 and the third synchro-
nizing shaft 103, and the mounting bases 105 are con-
nected to the sweeping apparatus.
[0106] The mounting bases 105 are arranged at the
two ends of the second synchronizing shaft 102 and the
third synchronizing shaft 103, which can not only ensure
the stability of connection between the lifting and lowering
apparatus and the sweeping apparatus, but also enable
the sweeping apparatus to be forced uniformly. Thus, the
sweeping apparatus is prevented from tilting in the proc-
ess of lifting and lowering.
[0107] Regarding the self-moving cleaning device in
the foregoing embodiments, a lifting method for a self-
moving cleaning device is provided according to an em-
bodiment of the present invention, and includes:
[0108] S101: controlling a driving portion to drive a first
connecting rod and a second connecting rod to rotate in
a first direction, so as to lift a sweeping apparatus.
[0109] In some embodiments, S101 includes:
S1011: controlling the driving portion 3 to drive the first
connecting rod 201 to rotate around a first rotational con-
nection point in the first direction, and driving, by means
of a synchronous linkage assembly 1, the second con-
necting rod 202 to rotate around a second rotational con-
nection point in the first direction, so as to lift the sweeping
apparatus.
[0110] In some embodiments, S1011 specifically in-
cludes:
S10111: controlling the driving portion 3 to drive a second
swing arm 2012 of the first connecting rod 201 to rotate
around the first rotational connection point in the first di-
rection, driving, by means of the second swing arm 2012,
a first swing arm 2011 of the first connecting rod 201 to
rotate around the first rotational connection point in the
first direction, and driving, by means of the synchronous
linkage assembly 1, the second connecting rod 202 to
rotate around the second rotational connection point in
the first direction to lift the sweeping apparatus.
[0111] Regarding the self-moving cleaning device in
the foregoing embodiments, a lowering method for a self-
moving cleaning device is provided according to an em-
bodiment of the present invention, and includes:
S201: controlling a driving portion to drive a first connect-
ing rod and a second connecting rod to rotate in a second
direction that is opposite to the first direction, so as to
drive a sweeping apparatus to be lowered.
[0112] In some embodiments, S101 includes:
S2011: controlling a driving portion 3 to drive a first con-
necting rod 201 to rotate around a first rotational connec-
tion point in a second direction that is opposite to a first
direction, and driving, by means of a synchronous linkage

assembly 1, a second connecting rod 202 to rotate
around a second rotational connection point in the sec-
ond direction that is opposite to the first direction, so as
to lower the sweeping apparatus.
[0113] In some embodiments, S1011 specifically in-
cludes:
S20111: controlling a driving portion 3 to drive a second
swing arm 2012 of the first connecting rod 201 to rotate
around the first rotational connection point in the second
direction that is opposite to the first direction, driving, by
means of the second swing arm 2012, a first swing arm
2011 of the first connecting rod 201 to rotate around the
first rotational connection point in the second direction
that is opposite to the first direction, and driving, by means
of the synchronous linkage assembly 1, the second con-
necting rod 202 to rotate around a second rotational con-
nection point in the second direction that is opposite to
the first direction, so as to lower the sweeping apparatus.
[0114] All the embodiments of the present disclosure
can be executed alone or in combination with other em-
bodiments, which are regarded as the scope of protection
of the present disclosure.
[0115] The present invention has been described
through the above embodiments, but it should be under-
stood that the above embodiments are only for the pur-
pose of illustration and description, and are not intended
to limit the present invention to the scope of the described
embodiments. In addition, it may be understood by those
skilled in the art that the present invention is not limited
to the above embodiments, a variety of variations and
modifications may be made according to the teaching of
the present invention, and these variations and modifi-
cations all fall within the scope of protection of the present
invention. The scope of protection of the present inven-
tion is defined by the appended claims and its equivalent
scope.

Claims

1. A self-moving cleaning device, comprising a main
body, a sweeping apparatus and a lifting and lower-
ing apparatus, wherein the sweeping apparatus is
connected to the main body by means of the lifting
and lowering apparatus;
the lifting and lowering apparatus comprises a syn-
chronous linkage assembly, a connecting rod mech-
anism and a driving portion, the connecting rod
mechanism comprises a first connecting rod and a
second connecting rod, the first connecting rod and
the second connecting rod are rotationally connect-
ed to the main body around an axis in a horizontal
direction, the first connecting rod is rotationally con-
nected to the second connecting rod by means of
the synchronous linkage assembly; and the driving
portion is configured to drive the first connecting rod
to enable the sweeping apparatus to be lifted and
lowered relative to the main body.

23 24 



EP 4 327 713 A1

14

5

10

15

20

25

30

35

40

45

50

55

2. The self-moving cleaning device according to claim
1, wherein a location where the first connecting rod
and the main body are rotationally connected and a
location where the second connecting rod and the
main body are rotationally connected are located on
the same horizontal plane.

3. The self-moving cleaning device according to claim
2, wherein the first connecting rod comprises a first
swing arm, a bent portion and a second swing arm,
the bent portion is respectively connected to one end
of the first swing arm and one end of the second
swing arm, the bent portion is rotationally connected
to the main body, the other end of the first swing arm
is rotationally connected to the second connecting
rod by means of the synchronous linkage assembly,
and the other end of the second swing arm is rota-
tionally connected to the driving portion.

4. The self-moving cleaning device according to claim
3, wherein the first connecting rod is located on a
first vertical plane, the second connecting rod is lo-
cated on a second vertical plane, and the first vertical
plane and the second vertical plane are different ver-
tical planes parallel to each other.

5. The self-moving cleaning device according to claim
3, wherein the first connecting rod is at least partially
arranged horizontally parallel to the second connect-
ing rod.

6. The self-moving cleaning device according to claim
2, wherein a number of the connecting rod mecha-
nisms is two sets, and the two sets of connecting rod
mechanisms are symmetrically arranged on two
sides of the synchronous linkage assembly, respec-
tively.

7. The self-moving cleaning device according to claim
6, wherein the synchronous linkage assembly com-
prises a first synchronizing shaft, a second synchro-
nizing shaft, a third synchronizing shaft and a con-
nector, wherein the connector is rotationally con-
nected to the first synchronizing shaft and the second
synchronizing shaft;
one ends of the first connecting rods of the two sets
of connecting rod mechanisms are rotationally con-
nected by means of the first synchronizing shaft, and
the other ends of first connecting rods of the two sets
of connecting rod mechanisms are rotationally con-
nected by means of the second synchronizing shaft;
the second connecting rods of the two sets of con-
necting rod mechanisms are rotationally connected
by means of the third synchronizing shaft; and the
driving portion is rotationally connected to the first
synchronizing shaft.

8. The self-moving cleaning device according to claim

7, wherein the connecting rod mechanism further
comprises a position-limiting portion mounted on the
main body, the position-limiting portion is configured
to prevent the first connecting rod and the second
connecting rod from rotating so as to limit a lowering
height of the sweeping apparatus.

9. The self-moving cleaning device according to claim
8, wherein the second connecting rod is rotationally
connected to a lower portion of the position-limiting
portion.

10. The self-moving cleaning device according to claim
7, wherein the synchronous linkage assembly further
comprises mounting bases arranged at two ends of
the second synchronizing shaft and the third syn-
chronizing shaft, the mounting bases are connected
to the sweeping apparatus.

11. A lifting method for a self-moving cleaning device,
comprising:

controlling a driving portion to drive a first con-
necting rod and a second connecting rod to ro-
tate in a first direction, so as to lift a sweeping
apparatus,
wherein the self-moving cleaning device com-
prises a main body, the sweeping apparatus and
a lifting and lowering apparatus; the sweeping
apparatus is connected to the main body by
means of the lifting and lowering apparatus; and
the lifting and lowering apparatus comprises a
synchronous linkage assembly, a connecting
rod mechanism and the driving portion, the con-
necting rod mechanism comprises the first con-
necting rod and the second connecting rod, the
first connecting rod and the second connecting
rod are rotationally connected to the main body
around an axis in a horizontal direction, and the
first connecting rod is rotationally connected to
the second connecting rod by means of the syn-
chronous linkage assembly.

12. The lifting method according to claim 11, wherein
controlling the driving portion to drive the first con-
necting rod and the second connecting rod to rotate
in the first direction, so as to lift the sweeping appa-
ratus comprises:
controlling the driving portion to drive the first con-
necting rod to rotate around a first rotational connec-
tion point in the first direction, and driving, by means
of the synchronous linkage assembly, the second
connecting rod to rotate around a second rotational
connection point in the first direction, so as to lift the
sweeping apparatus.

13. The lifting method according to claim 11, wherein
controlling the driving portion to drive the first con-
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necting rod and the second connecting rod to rotate
in the first direction, so as to lift the sweeping appa-
ratus comprises:
controlling the driving portion to drive a second swing
arm of the first connecting rod to rotate around a first
rotational connection point in the first direction; driv-
ing, by means of the second swing arm, a first swing
arm of the first connecting rod to rotate around the
first rotational connection point in the first direction;
and driving, by means of the synchronous linkage
assembly, the second connecting rod to rotate
around a second rotational connection point in the
first direction, so as to lift the sweeping apparatus.

14. A lowering method for a self-moving cleaning device,
comprising:

controlling a driving portion to drive a first con-
necting rod and a second connecting rod to ro-
tate in a second direction opposite to a first di-
rection, so as to lower a sweeping apparatus,
wherein the self-moving cleaning device com-
prises a main body, the sweeping apparatus and
a lifting and lowering apparatus; the sweeping
apparatus is connected to the main body by
means of the lifting and lowering apparatus; and
the lifting and lowering apparatus comprises a
synchronous linkage assembly, a connecting
rod mechanism and the driving portion, the con-
necting rod mechanism comprises the first con-
necting rod and the second connecting rod, the
first connecting rod and the second connecting
rod are rotationally connected to the main body
around an axis in a horizontal direction, and the
first connecting rod is rotationally connected to
the second connecting rod by means of the syn-
chronous linkage assembly.

15. The lowering method according to claim 14, wherein
controlling the driving portion to drive the first con-
necting rod and the second connecting rod to rotate
in the second direction opposite to the first direction,
so as to lower the sweeping apparatus comprises:
controlling the driving portion to drive the first con-
necting rod to rotate around a first rotational connec-
tion point in the second direction opposite to the first
direction, and driving, by means of the synchronous
linkage assembly, the second connecting rod to ro-
tate around a second rotational connection point in
the second direction opposite to the first direction,
so as to lower the sweeping apparatus.

16. The lowering method according to claim 14, wherein
controlling the driving portion to drive the first con-
necting rod and the second connecting rod to rotate
in the second direction opposite to the first direction,
so as to lower the sweeping apparatus comprises:
controlling the driving portion to drive a second swing

arm of the first connecting rod to rotate around a first
rotational connection point in the second direction
opposite to the first direction, driving, by means of
the second swing arm, a first swing arm of the first
connecting rod to rotate around the first rotational
connection point in the second direction opposite to
the first direction, and driving, by means of the syn-
chronous linkage assembly, the second connecting
rod to rotate around a second rotational connection
point in the second direction opposite to the first di-
rection, so as to lower the sweeping apparatus.
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