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(54) CLEANING ROBOT

(57) The present disclosure relates to a cleaning second transmission component to move in the height
robot. The cleaning robot comprises a body and a clean- direction between a cleaning position and an avoidance
ing assembly. The cleaning assembly comprises a driv- position.

ing unit, a cleaning component and a lifting-lowering unit.
The lifting-lowering unit comprises a first transmission
component and a second transmission component. The
first transmission component is fixedly connected to an
output shaft of the driving unit, to be controlled by the
output shaft to rotate. The second transmission compo-
nent is configured to be fixedly connected to the cleaning
component, rotatably connected to the driving unit via a
limiting shaft sleeve, and axially guided and fitted in the
limiting shaft sleeve. One of the first transmission com-
ponent and the second transmission component is pro-
vided with a fitting part, and the other is provided with an FIG.7
extending track. The extending track comprises an in-
clined section extending obliquely in a height direction
along a lateral wall of the first transmission component or
the second transmission component. The first transmis-
sion component is configured to, during rotation, make
the fitting part move along the extending track to drive the
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Description

[0001] The present application claims priority of Chi-
nese patent application No. 202311188714.5, filed on
September 14, 2023 and entitied "CLEANING ROBOT",
and Chinese patent application No. 202311188736.1,
filed on September 14, 2023 and entitled "CLEANING
ROBOT AND CLEANING ASSEMBLY", which are incor-
porated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
cleaning machinery, and more specifically relates to a
cleaning robot.

BACKGROUND

[0003] With continuous improvement of modern living
standards, people’s demands for quality of life are also
increasing, and automated and intelligent devices are
increasingly widely used in daily life. Especially in recent
years, intelligent devices, such as intelligent sweeping
robots or intelligent window cleaning robots, have
emerged continuously. Intelligent robots can perform a
large amount of cleaning work in a short period of time,
saving people a lot of time; moreover, intelligent devices
can free people from tedious household chores, and thus
become increasingly popular.

[0004] However, when carpets are present in a home
environment, an existing cleaning robot is unable to clean
the carpets, and dirt on a cleaning component that comes
into contact with the carpets can actually contaminate the
carpets. Therefore, when the cleaning robot is working on
a carpet or other working surfaces, it is necessary to
prevent the cleaning component from wetting the carpet.
Therefore, currently, most cleaning robots on the market
use a lifting-lowering mechanism to lift the cleaning
component before cleaning, in order to avoid secondary
contamination of carpets and other working surfaces
caused by dirty mop when the cleaning robots return to
a base station. However, the design of the lifting-lowering
mechanism of the current cleaning robots on the market
is unreasonable, resulting in low integration level of the
lifting-lowering mechanism and occupation of too much
internal space of the cleaning robots.

[0005] At present, in order to enlarge the coverage of
cleaning and achieve complete cleaning, some cleaning
robots on the market can move the cleaning component
laterally relative to a body during the working process,
thereby cleaning edges such as the side of walls and
corners. However, when the cleaning component moves
laterally relative to the body and an obstacle appears in
front of the cleaning component, the cleaning component
may collide with the obstacle, easily causing structural
damage.
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SUMMARY

[0006] To solve the problems existing in the prior art,
the present disclosure provides a cleaning robot.

[0007] According to a first aspect of the present dis-
closure, a cleaning robot is provided, comprising a body
and a cleaning assembly. The cleaning assembly com-
prises a driving unit, a cleaning component, and a lifting-
lowering unit. The lifting-lowering unit comprises:

afirsttransmission component, the first transmission
component being fixedly connected to an output
shaft of the driving unit, to be controlled by the output
shaft to rotate; and

a second transmission component, the second
transmission component being configured to be fix-
edly connected to the cleaning component, rotatably
connected to the driving unit via a limiting shaft
sleeve, and axially guided and fitted in the limiting
shaft sleeve.

[0008] One ofthefirsttransmission componentand the
second transmission component is provided with a fitting
part, and the other is provided with an extending track.
The extending track comprises an inclined section ex-
tending obliquely in a height direction along a lateral wall
of the first transmission component or the second trans-
mission component. The first transmission componentis
configured to, during rotation, make the fitting part move
along the extending track to drive the second transmis-
sion componentto move in the height direction between a
cleaning position and an avoidance position.

[0009] In one embodiment of the present disclosure,
the extending track has a lower stop point and an upper
stop point. In the process of the first transmission com-
ponent rotating in a first direction, the fitting part is con-
figured to move along the extending track to the lower
stop point, and the second transmission component is
configured to drive the cleaning component to move to
the avoidance position.

[0010] In the process of the first transmission compo-
nent rotating in a second direction, the fitting part is
configured to move along the extending track to the upper
stop point, and the second transmission component is
configured to drive the cleaning component to move to
the cleaning position. In the cleaning position, the first
transmission component is configured to drive the sec-
ond transmission component and the cleaning compo-
nent to rotate synchronously in the second direction, to
clean the working surface via the cleaning component.
[0011] In one embodiment of the present disclosure,
the extending track is a guide slot formed on a fitting
surface of the first transmission component or the second
transmission component, and the fitting partis configured
to move along the guide slot between the lower stop point
and the upper stop point of the guide slot.

[0012] In one embodiment of the present disclosure,
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the guide slot perforates a lateral side of the first trans-
mission component or a lateral side of the second trans-
mission component.

[0013] In one embodiment of the present disclosure,
the extending track is a guide rail protruding from the
fitting surface of the first transmission component or the
second transmission component, a blocking wall is ar-
ranged at both the end of the lower stop point and the end
of the upper stop point of the guide rail, and the blocking
walls are configured to prevent the fitting part from mov-
ing further.

[0014] In one embodiment of the present disclosure,
the guide rail further comprises horizontal sections ar-
ranged at the lower stop point and the upper stop point,
and the horizontal sections are configured to support the
second transmission component in an axial direction
when the fitting part is located at the horizontal sections.
[0015] In one embodiment of the present disclosure,
the fitting part is a protrusion or a cam, the protrusion is
configured to slide along the extending track, and the cam
is configured to roll along the extending track.

[0016] In one embodiment of the present disclosure,
the lifting-lowering unit further comprises a compression
spring arranged between the second transmission com-
ponent and the driving unit.

[0017] In the process of the first transmission compo-
nent rotating in the first direction, the second transmis-
sion component is configured to overcome at least the
elastic force of the compression spring to drive the clean-
ing component to move to the avoidance position.
[0018] In the process of the first transmission compo-
nent rotating in the second direction, the fitting part is
configured to move along the extending track to the upper
stop point, and the second transmission component is
configured to drive the cleaning component, at least
under the elastic force of the compression spring, to
move to the cleaning position.

[0019] In one embodiment of the present disclosure,
the cleaning robot is configured to be located above the
working surface.

[0020] In the process of the first transmission compo-
nent rotating in the first direction, the second transmis-
sion component is configured to overcome the elastic
force of the compression spring and the gravity of the
second transmission component and the gravity of the
cleaning component to drive the cleaning component to
move to the avoidance position.

[0021] In the process of the first transmission compo-
nent rotating in the second direction, the fitting part is
configured to move along the extending track to the upper
stop point, and the second transmission component is
configured to drive the cleaning component, under the
elastic force of the compression spring and the gravity of
the second transmission component and the gravity of
the cleaning component, to move to the cleaning posi-
tion.

[0022] In one embodiment of the present disclosure,
the limiting shaft sleeve is configured to be sleeved on the
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outer side of the second transmission component, and is
rotatably connected to the driving unit via a limiting bear-
ing, and the limiting bearing is configured to provide
rotational resistance in the first direction and the second
direction to the second transmission component.
[0023] In one embodiment of the present disclosure,
the limiting bearing is configured to allow the second
transmission component to rotate only in the second
direction.

[0024] In one embodiment of the present disclosure,
one of the outer surface of the second transmission
component and the inner surface of the limiting shaft
sleeve is provided with a limiting rib extending axially,
the other is provided with a limiting groove corresponding
to the limiting rib in position, and the limiting rib is con-
figured to be guided and fitted in the limiting groove.
[0025] In one embodiment of the present disclosure,
the limiting shaft sleeve is configured to, once the second
transmission component drives the cleaning component
to move to the avoidance position, overcome the gravity
of the second transmission component and the gravity of
the cleaning component via rotational resistance, so that
the second transmission component and the cleaning
component are kept in the avoidance position.

[0026] In one embodiment of the present disclosure,
the driving unit comprises a cleaning motor, a reduction
gearbox, and a housing. The cleaning motor and the
reduction gearbox are arranged in the housing, a rotating
shaft of the cleaning motor is fixedly connected toaninput
shaft of the reduction gearbox, and the first transmission
component is fixedly connected to the input shaft of the
reduction gearbox.

[0027] A mounting chamber is arranged below the
housing, the first transmission component is configured
to be arranged in the mounting chamber, and an outer
ring of the limiting bearing is fixedly arranged on the inner
wall of the mounting chamber.

[0028] In one embodiment of the present disclosure,
the cleaning robot further comprises a locomotion as-
sembly and a control unit, wherein the locomotion as-
sembly is configured to drive the cleaning robot to move
on the working surface, and the control unit is configured
to, when the cleaning robot moves to an area to be
avoided, control the lifting-lowering unit to drive the
cleaning component to move to the avoidance position.
[0029] According to a second aspect of the present
disclosure, a cleaning robot is provided, comprising:

a body;

a cleaning assembly, the cleaning assembly being
pivotally connected as a whole to the body, and
comprising a cleaning mechanism and a movement
mechanism; the cleaning mechanism comprising a
cleaning component; the movement mechanism
being configured to drive the cleaning assembly to
move between a first position and a second position;
when in the first position, the edge of the cleaning
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component being within a range of the edge of the
body; when in the second position, at least a part of
the edge of the cleaning component extends beyond
the edge of a locomotion range of the body; and

a reset elastic component, the reset elastic compo-
nent being arranged between the body and the
cleaning assembly; and the cleaning assembly
being configured to move relative to the body under
the action of an external force, and to reset under the
action of the reset elastic component once the ex-
ternal force disappears.

[0030] In one embodiment of the present disclosure,
when the cleaning component is in the second position,
the cleaning component s configured to, under the action
of an external force, overcome the force of the reset
elastic component and move towards the inside of the
body, and to reset once the external force disappears.
[0031] In one embodiment of the present disclosure,
the movement mechanism comprises a rotating shaft
and a rotating motor, the rotating shaft is rotatably con-
nected to the body, the cleaning assembly is fixed to the
rotating shaft, and the rotating motor is configured to drive
the rotating shaft to rotate to drive the cleaning assembly
to move on an arc between the first position and the
second position relative to the body.

[0032] In one embodiment of the present disclosure,
an output shaft of the rotating motor is parallel to the
rotating shaft, adriving wheel is arranged at the top end of
the output shaft, a driven wheel is arranged at the top end
of the rotating shaft, and the driving wheel is in transmis-
sion connection with the driven wheel.

[0033] In one embodiment of the present disclosure,
the movement mechanism further comprises a pivot
bracket, the pivot bracket is pivotally connected to the
body, and both the rotating shaft and the rotating motor
are fixedly arranged on the pivot bracket.

[0034] In one embodiment of the present disclosure,
the reset elastic component is a torsion spring that is
sleeved on the pivot bracket, one end of the torsion spring
abuts against the pivot bracket, and the other end abuts
against the body.

[0035] In one embodiment of the present disclosure,
the cleaning mechanism is provided with a connecting
part, a fixing hole is arranged on the connecting part, the
rotating shaft passes through the fixing hole, and the
connecting part abuts against the top of the pivot bracket.
[0036] In one embodiment of the present disclosure,
an accommodating chamber is arranged at the bottom of
the pivot bracket, a fixed shaft that is fixedly connected to
the body is arranged in the accommodating chamber,
and a lower bearing is arranged between the fixed shaft
and an inner wall of the accommodating chamber.
[0037] In one embodiment of the present disclosure,
the rotating shaft and the fixed shaft are coaxially ar-
ranged, and the cleaning component is configured to,
under the action of an external force, make the entire
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cleaning assembly move between the first position and
the second position.

[0038] In one embodiment of the present disclosure,
the cleaning mechanism comprises a housing and a
cleaning motor located in the housing, and an output
shaft of the cleaning motor is in transmission connection
with the cleaning component and is configured to drive
the cleaning component to rotate on the working surface
to clean the working surface.

[0039] Inone embodiment of the present disclosure, a
reduction mechanismis arranged in the housing, and the
output shaft of the cleaning motor is in transmission
connection with the cleaning component via the reduc-
tion mechanism.

[0040] In one embodiment of the present disclosure,
the body has an inner chamber; an arc-shaped through
hole is arranged at the bottom of the body; the cleaning
assembly is mounted in the inner chamber of the body; an
output end of the reduction mechanism passes through
the arc-shaped through hole to connect with the cleaning
component; and the cleaning componentis configured to
move under the constraint of the arc-shaped through
hole.

[0041] In one embodiment of the present disclosure,
the cleaning assembly is mounted on the body in the form
of a module.

[0042] In one embodiment of the present disclosure,
the cleaning component is a movable mop plate, and at
least one movable mop plate is arranged on the body.
[0043] According to a third aspect of the present dis-
closure, a cleaning assembly is provided. The cleaning
assembly is configured to be pivotally connected as a
whole to the body of the cleaning robot, and a reset elastic
component is arranged between the body and the clean-
ing assembly. The cleaning assembly is configured to
move relative to the body under the action of an external
force, and to reset under the action of the reset elastic
component once the external force disappears.

[0044] The cleaning assembly comprises a cleaning
mechanism and a movement mechanism. The cleaning
mechanism comprises a cleaning component. The
movement mechanism is configured to drive the cleaning
assembly to move between a first position and a second
position. When in the first position, the edge of the clean-
ing component is within a range of the edge of the body.
When in the second position, at least a part of the edge of
the cleaning component extends beyond the edge of a
locomotion range of the body.

[0045] During the working process of the cleaning
robot of the present disclosure, in a normal cleaning
mode, the driving assembly may drive the first transmis-
sion component to rotate to drive the second transmis-
sion component to move downward in the height direc-
tion relative to the limiting shaft sleeve to the cleaning
position, and then drive the second transmission compo-
nent to rotate relative to the body, thereby driving the
cleaning component to move relative to the working sur-
face to clean the working surface. When it needs to avoid
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aworking surface such as a carpet or an obstacle such as
a threshold needs, the driving assembly may drive the
firsttransmission component to rotate to drive the second
transmission component to move upward in the height
direction to the avoidance position, thereby preventing
the cleaning component from coming into contact with
the working surface to be avoided such as the carpet or
the obstacle such as the threshold, preventing contam-
ination of the working surface to be avoided such as the
carpet, and also protecting the cleaning component from
collision and damage.

[0046] It can be seen that when the cleaning robot of
the present disclosure faces different cleaning scenarios,
the driving unit can effectively drive the cleaning compo-
nent via the lifting-lowering unit to move in the height
direction between the cleaning position and the avoid-
ance position, to cope with the different cleaning scenar-
ios. Moreover, the cleaning assembly of the present
disclosure can drive the cleaning component to move
up and down and rotate relative to the working surface
simply via the driving assembly, without the need for a
separate structure for driving the cleaning component to
move up and down. Thus, the cleaning assembly has a
compact overall structure, high integration level, and
small occupied space.

[0047] During the working process of the cleaning
robot of the present disclosure, in a normal cleaning
mode, the cleaning assembly is in the first position, the
edge of the cleaning component is within the range of the
edge of the body, and thus, the cleaning assembly may
not be stuck by furniture or other objects on the floor
during the working process. Due to a limited accuracy of
an edge sensor of the cleaning robot, the body cannot
closely fit with wall corners, furniture legs, window
frames, and the like in areas to be cleaned. However,
when the cleaning assembly in the present disclosure
moves to the second position, the cleaning range of the
cleaning component can extend beyond the edge of the
locomotion range of the body, thereby completely clean-
ing corner positions where the body 30 cannot fit.
[0048] When the cleaning component extends to the
outside from the body and collides with an obstacle by the
side of the body, or when an obstacle lower than the
bottom surface of the body appears in front of the clean-
ing robot and the cleaning component collides with the
obstacle, the cleaning assembly can pivot as a whole
relative to the body under the action of an external force,
thereby avoiding the obstacle. Additionally, the reset
elastic component attenuates the impact force and re-
duces the impact force on the cleaning assembly. Once
the cleaning assembly passes through the obstacle, the
reset elastic component can automatically drive the
cleaning assembly to reset via an elastic force, thereby
ensuring that the cleaning robot continues the cleaning
and effectively improving the user experience.

[0049] Other features and advantages of the present
disclosure will become clear through the following de-
tailed description of exemplary embodiments of the pre-
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sent disclosure with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] The accompanying drawings, which are incor-
porated into and form a part of the specification, illustrate
embodiments of the present disclosure and are used
together with the description to explain the principles of
the present disclosure.

FIG. 1 shows an internal schematic diagram of a
cleaning robot provided by an embodiment of the
present disclosure when a cleaning component is in
a first position;

FIG. 2 shows an internal schematic diagram of a
cleaning robot provided by an embodiment of the
present disclosure when a cleaning component is in
a second position;

FIG. 3 shows a cross-sectional schematic diagram of
a cleaning robot provided by an embodiment of the
present disclosure;

FIG. 4 shows a partially enlarged schematic diagram
of FIG. 3;

FIG. 5 shows an exploded schematic diagram of a
cleaning component provided by an embodiment of
the present disclosure;

FIG. 6 shows a cross-sectional schematic diagram of
another cleaning robot provided by an embodiment
of the present disclosure;

FIG. 7 shows a sectional schematic diagram of a
cleaning mechanism provided by an embodiment of
the present disclosure;

FIG. 8 shows an exploded schematic diagram of a
cleaning mechanism provided by an embodiment of
the present disclosure;

FIG. 9 shows a perspective schematic diagram of a
first transmission component and a second trans-
mission component provided by an embodiment of
the present disclosure when the second transmis-
sion component is in a cleaning position;

FIG. 10 shows a perspective schematic diagram of a
first transmission component and a second trans-
mission component provided by an embodiment of
the present disclosure when the second transmis-
sion component is in an avoidance position;

FIG. 11 shows a sectional schematic diagram of
another cleaning mechanism provided by an embo-



9 EP 4 740 822 A1 10

diment of the present disclosure;

FIG. 12 shows an exploded schematic diagram of
another cleaning mechanism provided by an embo-
diment of the present disclosure;

FIG. 13 shows a perspective schematic diagram of a
first transmission component and another second
transmission component provided by an embodi-
ment of the present disclosure when the second
transmission component is in a cleaning position;

FIG. 14 shows a perspective schematic diagram of a
first transmission component and another second
transmission component provided by an embodi-
ment of the present disclosure when the second
transmission component is in an avoidance position;

FIG. 15 shows a sectional schematic diagram of
another cleaning mechanism provided by an embo-
diment of the present disclosure; and

FIG. 16 shows an exploded schematic diagram of
another cleaning mechanism provided by an embo-
diment of the present disclosure.

[0051] The corresponding relationship between com-
ponent names and reference numeralsin FIGS. 1to 16 is
as follows:

10. Cleaning assembly; 1. Cleaning mechanism; 11.
Cleaning component; 12. Connecting part; 13. Driving
unit; 131. Housing; 132. Cleaning motor; 133. Reduction
gearbox; 1331. Output shaft; 134. Mounting chamber;
14. Lifting-lowering unit; 141. First transmission compo-
nent; 142. Second transmission component; 143. Ex-
tending track; 1431. Inclined section; 1432. Horizontal
section; 1433. Lower stop point; 1434. Upper stop point;
1435. Blocking wall; 144. Fitting part; 151. Limiting shaft
sleeve; 152. Limiting bearing; 161. Limiting rib; 162.
Limiting groove; 17. Compression spring; 2. Movement
mechanism; 21. Rotating shaft; 22. Rotating motor; 23.
Drive wheel; 24. Driven wheel; 25. Pivot bracket; 26.
Fixed shaft; 27. Upper bearing; 28. Lower bearing; 29.
Compression elastic component; 20. Reset elastic com-
ponent; 30. Body; 31. Inner chamber; 32. Arc-shaped
through hole; 40. Cover.

DETAILED DESCRIPTION

[0052] Various exemplary embodiments of the present
disclosure are described in detail below with reference to
the accompanying drawings. It should be noted that the
relative arrangement of components and steps, numer-
ical expressions, and values described in these embodi-
ments do not limit the scope of the present disclosure
unless otherwise specified.

[0053] The following description of atleast one exemp-
lary embodiment is merely illustrative and should not be
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construed as any limitation on the present disclosure or
application or use thereof.

[0054] Techniques, methods, and equipment known to
those of ordinary skill in related arts may not be discussed
in detail, but in appropriate circumstances, such techni-
ques, methods, and equipment should be considered as
part of the specification.

[0055] It should be noted that similar reference num-
bers and letters denote similar items in the following
drawings. Therefore, once an item is defined in one
drawing, the item does not need to be further discussed
in subsequent drawings.

[0056] Specific implementations of the present disclo-
sure are described below in conjunction with the draw-
ings.

[0057] In this specification, terms such as "upper",

"lower", "front", "back", "left", and "right" are merely used
to indicate relative positional relationships between re-
lated parts, rather than limiting absolute positions of the
related parts.

[0058] In this specification, terms such as "first" and
"second" are merely used to distinguish one from an-
other, ratherthanindicatingimportance and order, as well
as the premise of mutual existence.

[0059] In this specification, terms such as "equal" and
"identical" are not strictly mathematical and/or geometric
limitations, but also include permissible errors that can be
understood by those skilled in the art and allowed for
manufacturing or use.

[0060] Unless otherwise specified, numerical ranges
in this specification include not only the entire range
within two endpoints, but also several sub-ranges con-
tained within the entire range.

[0061] The present disclosure provides a cleaning ro-
bot, which may be a floor sweeping robot, a floor mopping
robot, a floor sweeping and mopping integrated robot,
and the like for cleaning floors, or awindow cleaning robot
used for cleaning windows or glass curtain walls.
[0062] The cleaning robot comprises at least a body, a
cleaning assembly, and a reset elastic component. The
cleaning assembly is pivotally connected as a whole to
the body, and comprises a cleaning mechanism and a
movement mechanism. The cleaning mechanism com-
prises a cleaning component. The movement mechan-
ism is configured to drive the cleaning assembly to move
between a first position and a second position. When in
the first position, the edge of the cleaning component is
within arange of the edge of the body. When in the second
position, at least a part of the edge of the cleaning
component extends beyond the edge of a locomotion
range of the body. Specifically, the cleaning componentis
arranged at the bottom of the body, and can move relative
to a working surface to clean the working surface.
[0063] During a working process of the cleaning robot
of the present disclosure, in a normal cleaning mode, the
cleaning assembly is in the first position, the edge of the
cleaning component is within the range of the edge of the
body, and thus, the cleaning assembly may not be stuck
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by furniture or other objects on the floor during the work-
ing process. Due to a limited accuracy of an edge sensor
of the cleaning robot, the body cannot closely fit with wall
corners, furniture legs, window frames, and the like in
areas to be cleaned. However, when the cleaning as-
sembly of the present disclosure moves to the second
position, the cleaning range of the cleaning component
can extend beyond the edge of the locomotion range of
the body, thereby completely cleaning corner positions
where the body cannot fit.

[0064] In the cleaning robot of the present disclosure,
the reset elastic component is arranged between the
body and the cleaning assembly. The cleaning assembly
is pivotally connected as a whole to the body, and is
configured to move relative to the body under the action
of an external force, and to reset under the action of the
reset elastic component once the external force disap-
pears.

[0065] Thus, when the cleaning component extends to
the outside from the body and collides with an obstacle by
the side of the body, or when an obstacle lower than the
bottom surface of the body appears in front of the clean-
ing robot and the cleaning component collides with the
obstacle, the cleaning assembly can pivot as a whole
relative to the body under the action of an external force,
thereby avoiding the obstacle. Additionally, the reset
elastic component attenuates the impact force and re-
duces the impact force on the cleaning assembly. Once
the cleaning assembly passes through the obstacle, the
reset elastic component can automatically drive the
cleaning assembly to reset via an elastic force, thereby
ensuring that the cleaning robot continues the cleaning
and effectively improving the user experience.

[0066] Specifically, when the cleaning componentis in
the second position, the cleaning component is config-
ured to overcome the force of the reset elastic component
and move towards the inside of the body under the action
of an external force, and to reset once the external force
disappears.

[0067] As described above, in order to completely
clean the corner positions where the body cannot fit,
when the cleaning assembly moves to the second posi-
tion and the cleaning component collides with the ob-
stacle by the side of the body, the cleaning assembly can
overcome the force of the reset elastic component and
move towards the inside of the body under the action of
an external force to avoid the obstacle, and the reset
elastic component attenuates the impact force and re-
duces the impact force on the cleaning assembly. Once
the cleaning assembly passes through the obstacle and
the external force disappears, the reset elastic compo-
nent can automatically drive the cleaning assembly to
reset to the second position via the elastic force, thereby
continuing to clean the corner positions where the body
cannot fit, ensuring that the cleaning robot can work
normally, and effectively improving the user experience.
[0068] The present disclosure provides a cleaning ro-
bot, which may be a floor sweeping robot, a floor mopping
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robot, a floor sweeping and mopping integrated robot,
and the like for cleaning floors, or a window cleaning robot
used for cleaning windows or glass curtain walls.
[0069] The cleaning robot comprises at least a body, a
cleaning assembly, and a reset elastic component. The
cleaning assembly is pivotally connected as a whole to
the body, and comprises a cleaning mechanism and a
movement mechanism. The cleaning mechanism com-
prises a cleaning component. The movement mechan-
ism is configured to drive the cleaning assembly to move
between a first position and a second position. When in
the first position, the edge of the cleaning component is
within arange of the edge of the body. When in the second
position, at least a part of the edge of the cleaning
component extends beyond the edge of a locomotion
range of the body. Specifically, the cleaning componentis
arranged at the bottom of the body, and can move relative
to a working surface to clean the working surface.
[0070] During a working process of the cleaning robot
of the present disclosure, in a normal cleaning mode, the
cleaning assembly is in the first position, the edge of the
cleaning component is within the range of the edge of the
body, and thus, the cleaning assembly may not be stuck
by furniture or other objects on the floor during the work-
ing process. Due to a limited accuracy of an edge sensor
of the cleaning robot, the body cannot closely fit with wall
corners, furniture legs, window frames, and the like in
areas to be cleaned. However, when the cleaning as-
sembly in the present disclosure moves to the second
position, the cleaning range of the cleaning component
can extend beyond the edge of the locomotion range of
the body, thereby completely cleaning corner positions
where the body cannot fit.

[0071] In the cleaning robot of the present disclosure,
the reset elastic component is arranged between the
body and the cleaning assembly. The cleaning assembly
is pivotally connected as a whole to the body, and is
configured to move relative to the body under the action
of an external force, and to reset under the action of the
reset elastic component once the external force disap-
pears.

[0072] Thus, when the cleaning component extends to
the outside from the body and collides with an obstacle by
the side of the body, or when an obstacle lower than the
bottom surface of the body appears in front of the clean-
ing robot and the cleaning component collides with the
obstacle, the cleaning assembly can pivot as a whole
relative to the body under the action of an external force,
thereby avoiding the obstacle. Additionally, the reset
elastic component attenuates the impact force and re-
duces the impact force on the cleaning assembly. Once
the cleaning assembly passes through the obstacle, the
reset elastic component can automatically drive the
cleaning assembly to reset via an elastic force, thereby
ensuring that the cleaning robot continues the cleaning
and effectively improving the user experience.

[0073] Specifically, when the cleaning componentis in
the second position, the cleaning component is config-
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ured to overcome the force of the reset elastic component
and move towards the inside of the body under the action
of an external force, and to reset once the external force
disappears.

[0074] As described above, in order to completely
clean the corner positions where the body cannot fit,
when the cleaning assembly moves to the second posi-
tion and the cleaning component collides with the ob-
stacle by the side of the body, the cleaning assembly can
overcome the force of the reset elastic component and
move towards the inside of the body under the action of
an external force to avoid the obstacle, and the reset
elastic component attenuates the impact force and re-
duces the impact force on the cleaning assembly. Once
the cleaning assembly passes through the obstacle and
the external force disappears, the reset elastic compo-
nent can automatically drive the cleaning assembly to
reset to the second position via the elastic force, thereby
continuing to clean the corner positions where the body
cannot fit, ensuring that the cleaning robot can work
normally, and effectively improving the user experience.
[0075] For ease of understanding, the specific struc-
ture and working principle of the cleaning robot of the
present disclosure are described in detail in conjunction
with an embodiment with reference to FIGS. 1 to 16. It
should be noted that the present disclosure further pro-
vides a cleaning assembly. To keep the text concise, the
cleaning assembly will also be introduced in the descrip-
tion of the cleaning robot herein, and will not be sepa-
rately described.

[0076] As shownin FIGS. 1 and 2, the present disclo-
sure provides a cleaning robot, which may be a floor
sweeping robot, a floor mopping robot, a floor sweeping
and mopping integrated robot, and the like for cleaning
floors, or a window cleaning robot used for cleaning
windows or glass curtain walls.

[0077] The cleaning robot comprises at least a body
30, a cleaning assembly 10, and a reset elastic compo-
nent 20. The cleaning assembly 10 is pivotally connected
as a whole to the body 30, and comprises a cleaning
mechanism 1 and a movement mechanism 2. The clean-
ing mechanism 1 comprises a cleaning component 11.
The movement mechanism 2 is configured to drive the
cleaning assembly 10 to move between a first position
and a second position. When in the first position, the edge
ofthe cleaning component 11 is within arange of the edge
of the body 30. When in the second position, at least a
part of the edge of the cleaning component 11 extends
beyond the edge of a locomotion range of the body 30.
[0078] Specifically, the cleaning component 11 is ar-
ranged at the bottom of the body 30, and can move
relative to a working surface to clean the working surface.
It can be understood that the body 30 may also be
provided with driving wheels, and the driving wheels
are used to drive the cleaning robot of the present dis-
closure to move and turn on the working surface, so that
the cleaning component 11 can clean everywhere of the
working surface.
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[0079] As shown in FIG. 7, in one embodiment of the
present disclosure, the cleaning component 11 is a mo-
vable mop plate. At least one movable mop plate is
arranged on the body 30, and may be wetted with a
cleaning liquid. During a working process of the cleaning
robot of the present disclosure, the cleaning assembly 10
can control the movable mop plate to rotate and wipe the
working surface. In one embodiment of the present dis-
closure, a suction port that sucks garbage from a floor
with vacuum is further arranged at the bottom of the body
30, and the movable mop plate is arranged behind the
suction port. Further, a roller brush for sweeping may be
mounted at the suction port, and the body 30 can achieve
first sweeping and then wiping for cleaning during a
locomotion process. In another embodiment of the pre-
sent disclosure, the cleaning assembly 10 is a sweeping
plate for sweeping a floor, the cleaning assembly 10 is
arranged in front of the suction port, and the body 30
achieves first sweeping and then sucking for cleaning
during a locomotion process.

[0080] As shown in FIG. 7, in one embodiment of the
presentdisclosure, the cleaning mechanism 1 comprises
a housing 131 and a cleaning motor 132 located in the
housing 131. An output shaft of the cleaning motor 132 is
in transmission connection with the cleaning component
11 and is configured to drive the cleaning component 11
to rotate on the working surface to clean the working
surface. Thus, the cleaning motor 132 can drive the
cleaning component 11 to rotate on the working surface
to clean the working surface. Further, as shown in FIG. 7,
in one embodiment of the present disclosure, a reduction
gearbox 133 is arranged in the housing 131, and the
output shaft of the cleaning motor 132 is in transmission
connection with the cleaning component 11 via the re-
duction gearbox 133. Since the output shaft of the clean-
ing motor 132 is in transmission connection with the
cleaning component 11 via the reduction gearbox 133,
an output torque of the cleaning motor 132 may be
effectively adapted to a torque required by the cleaning
component 11 by reducing an output speed of the clean-
ing motor 132, thereby reducing requirements for the
output torque of the cleaning motor 132 and reducing
the occupied volume of the cleaning motor 132. More-
over, by such arrangement, the cleaning motor 132 is
located on the side of an output shaft of the reduction
gearbox 133, thereby effectively reducing the overall
height dimension of the cleaning mechanism 1.

[0081] AsshowninFIGS. 3 and 4, in one embodiment
of the present disclosure, the body 30 has an inner
chamber 31, and an arc-shaped through hole 32 is ar-
ranged at the bottom of the body 30. The cleaning as-
sembly 10 is mounted in the inner chamber 31 of the body
30, an output end of the reduction gearbox 133 passes
through the arc-shaped through hole 32 to connect with
the cleaning component 11, and the cleaning component
11 is configured to move under the constraint of the arc-
shaped through hole 32. The cleaning assembly 10 is
mounted in the inner chamber 31 of the body 30, the
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output end of the reduction gearbox 133 passes through
the arc-shaped through hole 32 and is connected with the
cleaning component 11, and the cleaning component 11
moves under the constraint of the arc-shaped through
hole 32, thus a movement range of the cleaning compo-
nent 11 can be effectively limited, and excessive garbage
can be prevented from entering the inner chamber 31 of
the body 30 during the working process of the cleaning
robot.

[0082] During the working process of the cleaning
robot of the present disclosure, in a normal cleaning
mode, the cleaning assembly 10 is in the first position,
the edge of the cleaning component 11 is within the range
of the edge of the body 30, and thus, the cleaning as-
sembly 10 may not be stuck by furniture or other objects
on the floor during the working process. Due to a limited
accuracy of an edge sensor of the cleaning robot, the
body 30 cannot closely fit with wall corners, furniture legs,
window frames, and the like in areas to be cleaned.
However, when the cleaning assembly 10 of the present
disclosure moves to the second position, the cleaning
range of the cleaning component 11 can extend beyond
the edge of the locomotion range of the body 30, thereby
completely cleaning corner positions where the body 30
cannot fit.

[0083] Specifically, as shown in FIGS. 4 and 5, in one
embodiment of the present disclosure, the movement
mechanism 2 comprises a rotating shaft 21 and a rotating
motor 22. The rotating shaft 21 is rotatably connected to
the body 30, the cleaning assembly 10 is fixed to the
rotating shaft 21, and the rotating motor 22 is configured
to drive the rotating shaft 21 to rotate to drive the cleaning
assembly 10 to move on an arc between the first position
and the second position relative to the body 30.

[0084] Thus, during the working process of the clean-
ing robot of the present disclosure, when the cleaning
assembly 10 needs to move from the first position to the
second position, itis only necessary to control the rotating
motor 22 to rotate in a first predetermined direction, and
then the rotating shaft 21 rotates to drive the cleaning
assembly 10 to move along the arc from the first position
to the second position. Similarly, when the cleaning as-
sembly 10 needs to move from the second position to the
first position, it is only necessary to control the rotating
motor 22 to rotate in a second predetermined direction
opposite to the first predetermined direction, and then the
rotating shaft 21 rotates to drive the cleaning assembly 10
to move along the arc from the second position to the first
position.

[0085] To enable the rotating shaft 21 to drive the
cleaning assembly 10 to pivot, as shown in FIGS. 4
and 5, in one embodiment of the present disclosure,
the cleaning mechanism 1 is provided with a connecting
part 12, a fixing hole is arranged on the connecting part
12, the rotating shaft 21 passes through the fixing hole,
and both the cross section of the rotating shaft 21 inside
the fixing hole and the fixing hole are obround. Thus,
during rotation, the rotating shaft 21 can drive the clean-
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ing assembly 10 to pivot. In another embodiment of the
present disclosure, the rotating shaft 21 may also be
fixedly connected with the cleaning assembly 10 in other
manners, so as to achieve the purpose of driving the
cleaning assembly 10 to pivot via the rotating shaft 21,
and descriptions thereof are omitted herein.

[0086] Further, as showninFIG.5, in one embodiment
of the present disclosure, an output shaft of the rotating
motor 22 is parallel to the rotating shaft 21, a driving wheel
23 is arranged at the top end of the output shaft, a driven
wheel 24 is arranged at the top end of the rotating shaft
21, and the driving wheel 23 is in transmission connection
with the driven wheel 24.

[0087] Thus, during the working process of the clean-
ing robot of the present disclosure, when the cleaning
assembly 10 needs to move from the first position to the
second position, itis only necessary to control the rotating
motor 22 to rotate in a first predetermined direction, and
then the rotating shaft 21 rotates to drive the cleaning
assembly 10 to move along the arc from the first position
to the second position. Similarly, when the cleaning as-
sembly 10 needs to move from the second position to the
first position, it is only necessary to control the rotating
motor 22 to rotate in a second predetermined direction
opposite to the first predetermined direction, and then the
rotating shaft 21 rotates to drive the cleaning assembly 10
to move along the arc from the second position to the first
position.

[0088] Since the output shaft of the rotating motor 22 is
parallel to the rotating shaft 21, and the rotating motor 22
and the rotating shaft 21 transmit power via the driving
wheel 23 and the driven wheel 24 that are in transmission
connection, the rotating motor 22 can be arranged on one
side of the rotating shaft 21 without being fixedly arranged
with the rotating shaft 21, thereby effectively reducing the
overall length of the movement mechanism 2 and effec-
tively utilizing the space inside the body 30. As shown in
FIG. 5, in one embodiment of the present disclosure, both
the driving wheel 23 and the driven wheel 24 may be
gears, and the driving wheel 23 and the driven wheel 24
mesh with each other. In another embodiment of the
present disclosure, the driving wheel 23 and the driven
wheel 24 may also be belt wheels or sprocket wheels,
and power is transmitted between the driving wheel 23
and the driven wheel 24 via a drive sprocket, a synchro-
nous belt, and other devices.

[0089] In another embodiment of the present disclo-
sure, the output shaft of the rotating motor 22 may be
directly used as the rotating shaft 21 or fixedly connected
with the rotating shaft 21, thereby effectively reducing
power loss of the rotating motor 22.

[0090] As described above, in one embodiment of the
present disclosure, the rotating motor 22 of the present
disclosure may drive the rotating shaft 21 to rotate todrive
the cleaning assembly 10 to move on an arc between the
first position and the second position relative to the body
30. In another embodiment of the present disclosure, a
telescopic mechanism may also be arranged to drive the
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cleaning assembly 10 to move in a straight line between
the first position and the second position relative to the
body 30, the principle of which is relatively simple, and
descriptions thereof are omitted herein.

[0091] In the cleaning robot of the present disclosure,
the reset elastic component 20 is arranged between the
body 30 and the cleaning assembly 10. The cleaning
assembly 10is pivotally connected as a whole to the body
30, and is configured to move relative to the body 30
under the action of an external force, and to reset under
the action of the reset elastic component 20 once the
external force disappears.

[0092] Thus, whenthe cleaningcomponent 11 extends
to the outside from the body 30 and collides with an
obstacle by the side of the body 30, or when an obstacle
lower than the bottom surface of the body 30 appears in
front of the cleaning robot and the cleaning component 11
collides with the obstacle, the cleaning assembly 10 can
pivotas a whole relative to the body 30 under the action of
an external force, thereby avoiding the obstacle. Addi-
tionally, the reset elastic component 20 attenuates the
impact force and reduces the impact force on the clean-
ing assembly 10. Once the cleaning assembly 10 passes
through the obstacle, the reset elastic component 20 can
automatically drive the cleaning assembly 10 to reset via
an elastic force, thereby ensuring that the cleaning robot
continues the cleaning and effectively improving the user
experience.

[0093] Specifically, in one embodiment of the present
disclosure, when the cleaning component 11 is in the
second position, the cleaning component 11 is config-
ured to overcome the force of the reset elastic component
20 and move towards the inside of the body 30 under the
action of an external force, and to reset once the external
force disappears.

[0094] As described above, in order to completely
clean the corner positions where the body 30 cannot
fit, when the cleaning assembly 10 moves to the second
position and the cleaning component 11 collides with the
obstacle by the outer side of the body 30, the cleaning
assembly 10 can overcome the force of the reset elastic
component 20 and move towards the inside of the body
30 under the action of an external force to avoid the
obstacle, and the reset elastic component 20 attenuates
the impact force and reduces the impact force on the
cleaning assembly 10. Once the cleaning assembly 10
passes through the obstacle and the external force dis-
appears, the reset elastic component 20 can automati-
cally drive the cleaning assembly 10 to reset to the
second position via the elastic force, thereby continuing
to clean the corner positions where the body 30 cannot fit,
ensuring that the cleaning robot can work normally, and
effectively improving the user experience.

[0095] In one embodiment of the present disclosure,
the cleaning assembly 10 is mounted on the body 30 in
the form of a module, thereby effectively reducing the
difficulty in mounting the cleaning assembly 10 and facil-
itating modular design of the cleaning robot.
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[0096] In one embodiment of the present disclosure,
when the cleaning assembly 10 moves to the second
position, the rotating motor 22 may keep in a self-locking
state. Thus, in the process of the cleaning component 11
overcoming the force of the reset elastic component 20
and move towards the inside of the body 30 under the
action of the external force, a driven gear will notbe driven
to rotate via the rotating shaft 21, or further driving the
output shaft of the rotating motor 22 to rotate, thereby
preventing the driving motor from withstanding the im-
pact force which is withstood rather by the entire cleaning
assembly 10, thereby reducing the risk of damage to the
driving motor caused by force impact.

[0097] Inordertofacilitate the cleaning assembly 10 to
be pivotally connected to the body 30, as shown in FIGS.
4 and 5, in one embodiment of the present disclosure, the
movement mechanism 2 further comprises a pivot brack-
et 25. The pivot bracket 25 is pivotally connected to the
body 30, the rotating motor 22 is fixedly arranged on the
pivot bracket 25, and the rotating shaft 21 is rotatably
connected to the pivot bracket 25. Thus, when the clean-
ing assembly 10 moves towards the inside of the body 30
under the action of the external force, the cleaning as-
sembly 10 can pivot relative to the body 30 via the pivot
bracket 25, and is driven to pivot towards the inside of the
body 30 to avoid the obstacle. Once the cleaning assem-
bly 10 passes through the obstacle and the external force
disappears, the reset elastic component 20 can auto-
matically drive the pivot bracket 25 to pivot via the elastic
force and further drive the cleaning assembly 10 to reset
to the second position, thereby continuing to clean the
corner positions where the body 30 cannot fit.

[0098] AsshowninFIG. 4, itcan be understood thatin
one embodiment of the present disclosure, during a
process of the rotating motor 22 adjusting the cleaning
assembly 10, since the driving wheel 23 and the driven
wheel 24 are gears that mesh with each other, the rotation
directions thereof are necessarily opposite. During the
working process of the rotating motor 22 of the present
disclosure, the output shaft of the rotating motor 22 and
the rotating shaft 21 rotate in opposite directions, the
rotating motor 22 and the cleaning assembly 10 also
move in opposite directions, and thus the rotating shaft
21 and the pivot bracket 25 also rotate in opposite direc-
tions. As shown in FIG. 4, in one embodiment of the
present disclosure, in order to enable the rotating shaft
21 andthe pivot bracket 25 to rotate relative to each other,
an upper bearing 27 is arranged between the rotating
shaft 21 and the pivot bracket 25.

[0099] In another embodiment of the present disclo-
sure, when the driving wheel 23 and the driven wheel 24
rotate in the same direction synchronously, the output
shaft of the rotating motor 22 and the rotating shaft 21
rotate in the same direction and at the same speed, and
the rotating motor 22 and the cleaning assembly 10 also
move in the same direction and at the same speed.
Therefore, the rotating shaft 21 and the pivot bracket
25 rotate synchronously, and the upper bearing 27 is not
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needed. Namely, during the working process of the rotat-
ing motor 22 of the present disclosure, when the rotating
shaft 21 and the pivot bracket 25 rotate synchronously,
the upperbearing 27 is not needed, and when the rotating
shaft 21 and the pivot bracket 25 do not rotate synchro-
nously, the upper bearing 27 is needed.

[0100] As shown in FIG. 4, in one embodiment of the
present disclosure, a connecting part 12 of the cleaning
mechanism 1 abuts against the top of the pivot bracket
25. Since the connecting part 12 abuts against the top of
the pivot bracket 25, the pivot bracket 25 may support the
connecting part 12, to keep the cleaning assembly 10 ata
predetermined height, thereby enabling the cleaning
component 11 to fit with the working surface, and avoid-
ing bending of the connecting part 12 due to excessive
force.

[0101] In order to enable the pivot bracket 25 to be
pivotally connected to the body 30, as shown in FIG. 4, in
one embodiment of the present disclosure, an accom-
modating chamber is arranged at the bottom of the pivot
bracket 25. A fixed shaft 26 thatis fixedly connected to the
body 30 is arranged in the accommodating chamber, and
alower bearing 28 is arranged between the fixed shaft 26
and an inner wall of the accommodating chamber. Since
the lower bearing 28 is arranged between the fixed shaft
26 and the inner wall of the accommodating chamber, the
pivotbracket 25 can be pivotally connected to the body 30
via the lower bearing 28. Therefore, when the cleaning
assembly 10 moves towards the inside of the body 30
under the action of the external force, the cleaning as-
sembly 10 can pivot relative to the body 30 via the pivot
bracket 25, and is driven to pivot towards the inside of the
body 30 to avoid the obstacle. Once the cleaning assem-
bly 10 passes through the obstacle and the external force
disappears, the reset elastic component 20 can auto-
matically drive the pivot bracket 25 to pivot relative to the
body 30 via the elastic force and further drive the cleaning
assembly 10 to reset to the second position, thereby
continuing to clean the corner positions where the body
30 cannot fit.

[0102] As shown in FIG. 4, in one embodiment of the
present disclosure, the rotating shaft 21 and the fixed
shaft 26 are arranged, and the cleaning component 11 is
configured to make the entire cleaning assembly 10 to
move between the first position and the second position
under the action of the external force. It can be under-
stood that the axis of rotation of the cleaning mechanism
1 when the rotating motor 22 works during rotation of the
rotating shaft 21 is the rotating shaft 21, and the axis of
rotation of the entire cleaning assembly 10 when the
cleaning component 11 is subjected to an external force
is the fixed shaft 26. Since the rotating shaft 21 and the
fixed shaft 26 are arranged, the axis of rotation of the
cleaning mechanism 1 when the rotating motor 22 works
and the axis of rotation of the entire cleaning assembly 10
when the cleaning component 11 is subjected to an
external force, thereby effectively saving the space inside
the body 30. Moreover, since the entire cleaning assem-
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bly 10 moves between the first position and the second
position when the cleaning component 11 is subjected to
the external force, the entire cleaning assembly 10 and
the reset elastic component 20 withstand the impact
force, thereby reducing the risk of damage to the rotating
motor 22, the cleaning component 11, or other single
structures caused by excessive impact force.

[0103] AsshowninFIGS. 4 and 5, in one embodiment
of the present disclosure, the reset elastic component 20
is a torsion spring that is fitted over the pivot bracket 25,
one end of the torsion spring abuts against the pivot
bracket 25, and the other end abuts against the body
30. Thus, in one embodiment of the present disclosure,
when the cleaning assembly 10 moves and pivots to-
wards the inside of the body 30 via the pivot bracket 25
under the action of the external force, two ends of the
torsion spring can be compressed. When the cleaning
assembly 10 passes through the obstacle and the ex-
ternal force disappears, the torsion spring can automa-
tically stretch and drive the pivot bracket 25 to pivots via
the elastic force, thereby driving the cleaning assembly
10 to reset to the second position. Thus, in one embodi-
ment of the present disclosure, when the cleaning as-
sembly 10 moves and pivots towards the inside of the
body 30 via the pivot bracket 25 under the action of the
external force, two ends of the torsion spring can be
stretched. When the cleaning assembly 10 passes
through the obstacle and the external force disappears,
the torsion spring can automatically contract and drive
the pivot bracket 25 to pivot via the elastic force, thereby
driving the cleaning assembly 10 to reset to the second
position. The principles of the two embodiments are
similar and descriptions thereof are omitted herein.
[0104] As shown in FIG. 6, in another embodiment of
the present disclosure, the rotating shaft 21 may also be
directly rotatably connected to the body 30, and the pivot
bracket 25 may be rotatably connected to the rotating
shaft 21 to achieve the described functions, and descrip-
tions thereof are omitted herein.

[0105] As shown in FIGS. 15 and 16, in one embodi-
ment of the present disclosure, a compression elastic
component 29 is arranged between the cleaning assem-
bly 10 and the pivot bracket 25. The compression elastic
component 29 is used to eliminate a fit clearance be-
tween the cleaning assembly 10 and the pivot bracket 25,
thereby ensuring that the cleaning assembly 10 and the
pivot bracket 25 may not shake when the cleaning as-
sembly 10 rotates to any position along the rotating shaft
21.

[0106] As shown in FIGS. 15 and 16, in one embodi-
ment of the present disclosure, the cleaning assembly of
the present disclosure may further comprise a cover 40
which is fixed to the body. All structures in the movement
mechanism 2 of the present disclosure are arranged in
the cover 40. One end of the elastic component 20 abuts
against the pivot bracket 25, and the other end abuts
against the cover 40. The rotating shaft 21 is rotatably
arranged in the housing.
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[0107] Asshownin FIGS. 7 and 8, in one embodiment
of the present disclosure, the cleaning assembly 10
comprises a driving unit 13, the cleaning component
11, and a lifting-lowering unit 14. As described above,
in one embodiment of the present disclosure, the driving
unit 13 comprises the cleaning motor 132, the reduction
gearbox 133, and the housing 131, and the cleaning
motor 132 and the reduction gearbox 133 are arranged
in the housing 131.

[0108] As shown in FIGS. 7 and 8, the lifting-lowering
unit 14 comprises a first transmission component 141
and a second transmission component 142. The first
transmission component 141 is fixedly connected to an
output shaft 1331 of the driving unit 13, to be controlled by
the output shaft 1331 to rotate. In cases where the driving
unit 13 comprises the cleaning motor 132 and the reduc-
tion gearbox 133, the first transmission component 141 is
fixedly connected to the output shaft 1331 of the reduc-
tion gearbox 133, and the cleaning motor 132 drives the
first transmission component 141 to rotate via the reduc-
tion gearbox 133. Specifically, as shownin FIG. 7, the first
transmission component 141 may be fixedly connected
to the output shaft 1331 via a screw or other fixing
components. The second transmission component 142
is configured to be fixedly connected to the cleaning
component 11, rotatably connected to the driving unit
13 via a limiting shaft sleeve 151, and axially guided and
fitted in the limiting shaft sleeve 151.

[0109] As shown in FIGS. 7 to 10, one of the first
transmission component 141 and the second transmis-
sion component 142 is provided with a fitting part 144,
and the otheris provided with an extending track 143. The
extending track 143 comprises an inclined section 1431
extending obliquely in a height direction along the lateral
wall of the first transmission component 141 or the sec-
ond transmission component 142. The first transmission
component 141 is configured to, during rotation, make
the fitting part 144 move along the extending track 143 to
drive the second transmission component 142 to move in
a height direction between a cleaning position and an
avoidance position. The height direction refers to an
extending direction from the body 30 to the working sur-
face. When the working surface is a horizontal surface,
the height direction is the vertical direction; and when the
working surface is a vertical surface, the height direction
is the horizontal direction.

[0110] Thus, during the working process of the clean-
ing robot of the present disclosure, in a normal cleaning
mode, the driving assembly may drive the first transmis-
sion component 141 to rotate to drive the second trans-
mission component 142 to move downward in the height
direction relative to the limiting shaft sleeve 151 to the
cleaning position, and then drive the second transmis-
sion component 142 to rotate relative to the body 30,
thereby driving the cleaning component 11 to move re-
lative to the working surface to clean the working surface.
When itneeds to avoid aworking surface such as a carpet
or avoid an obstacle such as a threshold, the driving
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assembly may drive the first transmission component
141 to rotate to drive the second transmission component
142 to move upward in the height direction to the avoid-
ance position, thereby preventing the cleaning compo-
nent 11 from coming into contact with the working surface
to be avoided such as the carpet or the obstacle such as
the threshold, preventing contamination of the working
surface to be avoided such as the carpet, and also
protecting the cleaning component 11 from collision
and damage.

[0111] It can be seen that when the cleaning robot of
the presentdisclosure faces different cleaning scenarios,
the driving unit 13 can effectively drive the cleaning
component 11 via the lifting-lowering unit 14 to move in
the height direction between the cleaning position and
the avoidance position, to cope with the different cleaning
scenarios. Moreover, the cleaning assembly 10 of the
present disclosure can drive the cleaning component 11
to move up and down and rotate relative to the working
surface simply via the driving assembly, without the need
for a separate structure for driving the cleaning compo-
nent 11 to move up and down. Thus, the cleaning as-
sembly 10 has a compact overall structure, high integra-
tion level, and small occupied space.

[0112] Specifically, as shown in FIGS. 8 to 10, in one
embodiment of the present disclosure, the extending
track 143 has a lower stop point 1433 and an upper stop
point 1434. When the first transmission component 141
rotates in afirst direction, the fitting part 144 is configured
to move along the extending track 143 to the lower stop
point 1433, and the second transmission component 142
is configured to drive the cleaning component 11 to move
to the avoidance position. When the first transmission
component 141 rotates in a second direction, the fitting
part 144 is configured to move along the extending track
143 to the upper stop point 1434, and the second trans-
mission component 142 is configured to drive the clean-
ing component 11 to move to the cleaning position. In the
cleaning position, the first transmission component 141 is
configured to drive the second transmission component
142 and the cleaning component 11 to rotate synchro-
nously in a second direction, to clean the working surface
via the cleaning component 11.

[0113] AsshowninFIGS. 9and 10, in cases where the
fitting part 144 is arranged on the first transmission
component 141 and the extending track 143 is arranged
on the second transmission component 142, when the
first transmission component 141 rotates in the first di-
rection, the fitting part 144 rotates in the first direction,
and the extending track 143 and the second transmission
component 142 move relative to the limiting shaft sleeve
151 in the height direction until the fitting part 144 moves
along the inclined section 1431 of the extending track 143
to the lower stop point 1433. At this point, the second
transmission component 142 drives the cleaning com-
ponent 11 to move to the avoidance position. When the
first transmission component 141 rotates in the second
direction, the fitting part 144 rotates in the second direc-



23 EP 4 740 822 A1 24

tion, and the extending track 143 and the second trans-
mission component 142 move in the height direction until
the fitting part 144 moves along the inclined section 1431
of the extending track 143 relative to the limiting shaft
sleeve 151 to the upper stop point 1434, and the second
transmission component 142 drives the cleaning com-
ponent 11 to move to the cleaning position. After the
second transmission component 142 drives the cleaning
component 11 to move to the cleaning position, when the
first transmission component 141 continues to rotate in
the second direction, the first transmission component
141 can drive the second transmission component 142
and the cleaning component 11 to rotate synchronously
in the second direction, to clean the working surface via
the cleaning component 11.

[0114] Similarly, as shown in FIGS. 11 to 14, in cases
where the extending track 143 is arranged on the first
transmission component 141 and the fitting part 144 is
arranged on the second transmission component 142,
when the first transmission component 141 rotates in the
first direction, the extending track 143 rotates in the first
direction, and the fitting part 144 and the second trans-
mission component 142 move relative to the limiting shaft
sleeve 151 in the height direction until the fitting part 144
moves along the inclined section 1431 of the extending
track 143 to the lower stop point 1433. At this point, the
second transmission component 142 drives the cleaning
component 11 to move to the avoidance position. When
the first transmission component 141 rotates in the sec-
ond direction, the extending track 143 rotates in the
second direction, and the fitting part 144 and the second
transmission component 142 move in the height direction
until the fitting part 144 moves along the inclined section
1431 of the extending track 143 relative to the limiting
shaft sleeve 151 to the upper stop point 1434, and the
second transmission component 142 drives the cleaning
component 11 to move to the cleaning position. After the
second transmission component 142 drives the cleaning
component 11 to move to the cleaning position, when the
first transmission component 141 continues to rotate in
the second direction, the first transmission component
141 can drive the second transmission component 142
and the cleaning component 11 to rotate synchronously
in the second direction, to clean the working surface via
the cleaning component 11.

[0115] Since the extending track 143 comprises the
inclined section 1431 extending obliquely in the height
direction and has the lower stop point 1433 and the upper
stop point 1434, the second transmission component 142
may drive the cleaning component 11 conveniently to the
cleaning position or the avoidance position, thereby fa-
cilitating the cleaning robot to cope with different scenar-
ios.

[0116] AsshowninFIGS.7 and 11, in one embodiment
of the present disclosure, the second transmission com-
ponent 142 may be sleeved on the outer side of the first
transmission component 141, and thus the fitting surface
of the first transmission component 141 is the outer sur-
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face of the first transmission component 141, and the
fitting surface of the second transmission component 142
is the outer surface of the second transmission compo-
nent 142. In another embodiment of the present disclo-
sure, the second transmission component 142 may be
sleeved on the outer side of the first transmission com-
ponent 141, and thus the fitting surface of the first trans-
mission component 141 is the outer surface of the first
transmission component 141, and the fitting surface of
the second transmission component 142 is the outer
surface of the second transmission component 142.
[0117] The extending track 143 may be in various
forms. As shown in FIGS. 8 to 10, in one embodiment
of the present disclosure, the extending track 143 is a
guide slot formed on the fitting surface of the first trans-
mission component 141 or the second transmission
component 142, and the fitting part 144 is configured
to move along the guide slot between the lower stop point
1433 and the upper stop point 1434 of the guide slot.
Thus, during a process of adjusting the height of the
cleaning component 11, when the first transmission com-
ponent 141 rotates, the fitting part 144 can move along
the guide slot to the lower stop point 1433 or the upper
stop point 1434, thereby enabling the second transmis-
sion component 142 to drive the cleaning component 11
to the cleaning position or the avoidance position.
[0118] Further, as shown in FIGS. 8 to 10, in one
embodiment of the present disclosure, the guide slot
perforates the lateral side of the first transmission com-
ponent 141 or the lateral side of the second transmission
component 142. Since the guide slot perforates the lat-
eral side of the first transmission component 141 or the
lateral side of the second transmission component 142,
difficulty in machining the guide slot can be reduced,
thereby saving the machining cost of the lifting-lowering
unit 14.

[0119] Asshown in FIGS. 12 to 14, in another embodi-
ment of the present disclosure, the extending track 143 is
a guide rail protruding from the fitting surface of the first
transmission component 141 or the second transmission
component 142, and a blocking wall 1435 is arranged at
both the end of the lower stop point 1433 and the end of
the upper stop point 1434 of the guide rail. The blocking
walls 1435 are configured to prevent the fitting part 144
from moving further.

[0120] Thus, during a process of adjusting the height of
the cleaning component 11, when the first transmission
component 141 rotates, the fitting part 144 may move
along the guide rail to the lower stop point 1433 or the
upper stop point 1434, thereby enabling the second
transmission component 142 to drive the cleaning com-
ponent 11 to the cleaning position or the avoidance
position.

[0121] It canbe understood that, as shown in FIGS. 12
to 14, in cases where the second transmission compo-
nent 142 is sleeved on the outer side of the first transmis-
sion component 141, when the guide rail is arranged on
the outer surface of the first transmission component 141
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and the fitting part 144 is arranged on the inner surface of
the second transmission component 142, to enable the
first transmission component 141 to drive the fitting part
144 to move upward via the guide rail, the fitting part 144
needs to be located above the guide rail. In another
embodiment of the present disclosure, when the fitting
part 144 is arranged on the outer surface of the first
transmission component 141 and the guide rail is ar-
ranged on the inner surface of the second transmission
component 142, to enable the first transmission compo-
nent 141 to drive the guide rail to move upward via the
fitting part 144, the fitting part 144 needs to be located
below the guide rail. In cases where the first transmission
component 141 is sleeved on the outer side of the second
transmission component 142, the principles are similar,
and descriptions thereof are omitted herein.

[0122] Since a blocking wall 1435 is arranged at both
the end of the lower stop point 1433 and the end of the
upper stop point 1434 of the guide rail, the blocking walls
1435 are configured to prevent the fitting part 144 from
moving further, so that the fitting part 144, once reaching
the blocking walls 1435, can drive the transmission com-
ponent where the guide rail is arranged to move or stop
moving. Specifically, when the fitting part 144 moves
along the guide rail to the blocking wall 1435 at the
end of the upper stop point 1434, the second transmis-
sion component 142 drives the cleaning component 11 to
the cleaning position; when the first transmission com-
ponent 141 continues to rotate in the second direction,
the first transmission component 141 can drive the sec-
ond transmission component 142 and the cleaning com-
ponent 11 via the fitting part and the blocking wall that
abut against each other to synchronously rotate in the
second direction, to clean the working surface via the
cleaning component 11. When the fitting part 144 moves
along the guide rail to the blocking wall 1435 at the end of
the lower stop point 1433, the second transmission com-
ponent 142 drives the cleaning component 11 to the
avoidance position. At this time, the blocking wall 1435
can stop the fitting part 144 from moving via a blocking
force, to prevent the first transmission component from
continuing to drive the second transmission component
142 to idle.

[0123] Specifically, as shown in FIG. 13, in one embo-
diment of the present disclosure, the guide rail further
comprises horizontal sections 1432 arranged atthe lower
stop point 1433 and the upper stop point 1434, and the
horizontal sections 1432 are configured to support the
second transmission component 142 in an axial direction
when the fitting part 144 is located at the horizontal
section 1432. Thus, when the first transmission compo-
nent rotates, and the fitting part 144 reaches the hori-
zontal sections 1432 arranged at the lower stop point
1433 and the upper stop point 1434, the horizontal sec-
tions 1432 of the guide rail may support the second
transmission component 142 in the axial direction. Spe-
cifically, as shownin FIG. 14, in cases where the guide rail
is arranged on the outer surface of the first transmission
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component 141, the fitting part 144 is arranged on the
inner surface of the second transmission component
142, and the fitting part 144 is located above the guide
rail, when the fitting part 144 reaches the horizontal
section 1432 arranged at the lower stop point 1433,
the horizontal section 1432 of the guide rail may support
the second transmission component 142 in the axial
direction, thereby ensuring that the cleaning component
11 can be kept in the avoidance position under the sup-
port of the horizontal section 1432, preventing the second
transmission component 142 from sliding off the inclined
section 1431 of the guide rail due to gravity, and prevent-
ing the cleaning component 11 from sliding from the
avoidance position to the cleaning position. In other
cases, the principles are similar, and descriptions thereof
are omitted herein.

[0124] Thefitting part 144 may also bein various forms.
As shown in FIG. 8, in one embodiment of the present
disclosure, the fitting part 144 is a protrusion, and the
protrusion is configured to slide along the extending track
143. As shown in FIG. 12, in another embodiment of the
present disclosure, the fitting part 144 is a cam, and the
cam is configured to roll along the extending track 143,
thereby effectively reducing resistance to the fitting part
144 when moving along the extending track 143.
[0125] Specifically, as shown in FIG. 8, in cases where
the fitting part 144 is a cam and the extending track 143 is
a guide rail, a wheel groove may also be formed on the
guide rail, so that the cam can move along the wheel
groove, to prevent the first transmission component 141
and the second transmission component 142 from sliding
relative to each other in a radial direction, and ensure that
the first transmission component 141 is coaxially aligned
to the second transmission component 142.

[0126] Moreover, as shown in FIG. 13, in cases where
the fitting part 144 is a cam, a groove may be formed on
the fitting surface where the cam is mounted, to partially
accommodate the cam, thereby ensuring the dimension
of the cam and effectively reducing the radial dimension
of the lifting-lowering unit 14.

[0127] As shown in FIGS. 11 and 12, in one embodi-
ment of the present disclosure, the lifting-lowering unit 14
further comprises a compression spring 17 arranged
between the second transmission component 142 and
the driving unit 13. When the first transmission compo-
nent 141 rotates in the first direction, the second trans-
mission component 142 is configured to overcome at
least the elastic force of the compression spring 17 to
drive the cleaning component 11 to move to the avoid-
ance position. When the first transmission component
141 rotates in the second direction, the fitting part 144 is
configured to move along the extending track 143 to the
upper stop point 1434, and the second transmission
component 142 is configured to drive the cleaning com-
ponent 11, atleast under the elastic force of the compres-
sion spring 17, to move to the cleaning position. Thus,
when the cleaning robot of the present disclosure cleans
a vertical surface, the cleaning component 11 can be
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driven to move to the cleaning position under the elastic
force of the compression spring 17, and thus the cleaning
component 11 is pressed tightly against the working
surface by the compression spring 17, to improve the
cleaning effect of the cleaning component 11 on the
working surface.

[0128] When the working surface is a horizontal sur-
face or a working surface forming an angle with the
vertical surface, in one embodiment of the present dis-
closure, the cleaning robot is configured to be located on
the working surface. When the first transmission compo-
nent 141 rotates in the first direction, the second trans-
mission component 142 is configured to overcome the
elastic force of the compression spring 17 and the gravity
of the second transmission component 142 and the
gravity of the cleaning component 11 to drive the cleaning
component 11 to move to the avoidance position. When
the first transmission component 141 rotates in the sec-
ond direction, the fitting part 144 is configured to move
along the extending track 143 to the upper stop point
1434, and the second transmission component 142 is
configured to drive the cleaning component 11, under the
elastic force of the compression spring 17 and the gravity
of the second transmission component 142 and the
gravity of the cleaning component 11, to move to the
cleaning position. Thus, the cleaning component 11 can
be driven to move to the cleaning position under the
elastic force of the compression spring 17 and the gravity
of the second transmission component 142 and the
gravity of the cleaning component 11, and thus the clean-
ing component 11 is pressed tightly against the working
surface by the compression spring 17, which also im-
proves the cleaning effect of the cleaning component 11
on the working surface.

[0129] AsshowninFIGS.7and 11, in one embodiment
of the present disclosure, the limiting shaft sleeve 151 is
configured to be sleeved on the outer side of the second
transmission component 142, and is rotatably connected
to the driving unit 13 via a limiting bearing 152, and the
limiting bearing 152 is configured to provide rotational
resistance for the second transmission component 142.
The limiting bearing 152 may be a load bearing, and the
load bearing may bear an axial load and thus can with-
stand the gravity of the limiting shaft sleeve 151.
[0130] Since the limiting bearing 152 can provide the
rotational resistance for the second transmission com-
ponent 142, when the height of the cleaning component
11 needs to be adjusted, and the first transmission com-
ponent 141 rotates, the limiting bearing 152 providing the
rotational resistance for the second transmission com-
ponent 142 can prevent the second transmission com-
ponent 142 from being driven by the first transmission
component 141 to idle; instead, the first transmission
component 141 drives the second transmission compo-
nent 142 to move up and down along the limiting shaft
sleeve 151 first to reach the cleaning position or the
avoidance position. After the second transmission com-
ponent 142 and the cleaning component 11 move to the
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cleaning position, the first transmission component 141
overcomes the rotational resistance of the limiting bear-
ing 152 and drives the second transmission component
142 and the cleaning component 11 to rotate synchro-
nously, so that the cleaning component 11 moves relative
to the working surface and cleans the working surface.
[0131] Further, in one embodiment of the present dis-
closure, the limiting bearing 152 is configured to allow the
second transmission component 142 to rotate only in the
second direction. Namely, the limiting bearing 152 can
prevent the second transmission component 142 from
rotating in the first direction. Thus, when rotating in the
first direction, the first transmission component 141 can
drive the second transmission component 142 to move to
the avoidance position. After the second transmission
component 142 moves to the avoidance position, under
the action of the limiting bearing 152, the first transmis-
sion component 141 cannot synchronously drive the
second transmission component 142 to rotate in the first
direction, thereby effectively preventing the second
transmission component 142 and the cleaning compo-
nent 11 from idling in the avoidance position.

[0132] Inordertoguide and fitthe second transmission
component 142 into the limiting shaft sleeve 151 in the
axial direction, as shown in FIGS. 8 and 12, in one
embodiment of the present disclosure, one of the outer
surface of the second transmission component 142 and
the inner surface of the limiting shaft sleeve 151 is pro-
vided with a limiting rib 161 extending axially, and the
other is provided with a limiting groove 162 correspond-
ing to the limiting rib 161 in position. The limiting rib 161 is
configured to be guided and fitted in the limiting groove
162. Since the limiting rib 161 is configured to be guided
and fitted in the limiting groove 162, the second transmis-
sion component 142 can be guided and fitted axially in the
limiting shaft sleeve 151.

[0133] Specifically, as shown in FIGS. 8 and 12, in one
embodiment of the present disclosure, the outer surface
of the second transmission component 142 is provided
with a limiting rib 161 extending axially, and the inner
surface of the limiting shaft sleeve 151 is provided with a
limiting groove 162 corresponding to the limiting rib 161 in
position. In another embodiment of the present disclo-
sure, the inner surface of the limiting shaft sleeve 151 is
provided with a limiting rib 161 extending axially, and the
outer surface of the second transmission component 142
is provided with a limiting groove 162 corresponding to
the limiting rib 161 in position.

[0134] It can be understood that in cases where the
extending track 143 only comprises the inclined section
1431, when the second transmission component 142 and
the cleaning component 11 are in the avoidance position,
the second transmission component 142 and the clean-
ing component 11 may rotate and slide off from the
avoidance position to the cleaning position under the
gravity of the second transmission component 142 and
the gravity of the cleaning component 11 or the resistance
of the compression spring 17.
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[0135] In order to prevent the second transmission
component 142 and the cleaning component 11 from
rotating and sliding off from the avoidance position to
the cleaning position, as shown in FIG. 7, in one embodi-
ment of the present disclosure, the limiting shaft sleeve
151 is configured to, once the second transmission com-
ponent 142 drives the cleaning component 11 to move to
the avoidance position, overcome the gravity of the sec-
ond transmission component 142 and the gravity of the
cleaning component 11 via rotational resistance, so that
the second transmission component 142 and the clean-
ing component 11 are kept in the avoidance position. The
second transmission component 142 and the cleaning
component 11 need to rotate in the first direction to slide
off from the avoidance position to the cleaning position.
Since the limiting bearing 152 can provide the rotational
resistance, the second transmission component 142 and
the cleaning component 11 can be prevented from rotat-
ing freely via the limiting shaft sleeve 151, thereby pre-
venting the second transmission component 142 and the
cleaning component 11 from rotating and sliding off from
the avoidance position to the cleaning position under the
gravity of the second transmission component 142 and
the gravity of the cleaning component 11 or the resistance
of the compression spring 17, and ensuring that the
second transmission component 142 and the cleaning
component 11 can be kept in the avoidance position.
[0136] In order to facilitate mounting of the limiting
bearing 152 and the limiting shaft sleeve 151, as shown
in FIGS. 7 and 11, in one embodiment of the present
disclosure, a mounting chamber 134 is arranged on
bottom of the housing 131. The first transmission com-
ponent 141 is configured to be arranged in the mounting
chamber 134, and an outer ring of the limiting bearing 152
is fixedly arranged on the inner wall of the mounting
chamber 134. Since the mounting chamber 134 is ar-
ranged below the housing 131 and the outer ring of the
limiting bearing 152 is fixedly arranged on the inner wall of
the mounting chamber 134, the limiting bearing 152 and
the limiting shaft sleeve 151 can be effectively sleeved on
the outer side of the second transmission component
142. Moreover, since the first transmission component
141 is arranged in the mounting chamber 134 and the
second transmission component 142 is partially ar-
ranged in the mounting chamber 134, during the working
process of the cleaning component 11, the outer wall of
the mounting chamber 134 can also prevent external dirt
from splashing onto the first transmission component 141
and the second transmission component 142, thereby
ensuring normal work of the lifting-lowering unit 14.
[0137] Inorder to further limit the position of the limiting
shaft sleeve 151 and protect the first transmission com-
ponent 141 and the second transmission component
142, as shown in FIG. 11, in one embodiment of the
present disclosure, the cleaning component 11 is pro-
vided with an accommodating recess foraccommodating
the limiting shaft sleeve 151, and the limiting shaft sleeve
151 is configured to move up and down in the accom-
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modating recess. Thus, since the cleaning component 11
is provided with the accommodating recess for accom-
modating the limiting shaft sleeve 151, radial movement
of the cleaning component 11 can be effectively pre-
vented, thereby ensuring that the cleaning component
11 and the output shaft 1331 are coaxially aligned. More-
over, the outer wall of the mounting chamber 134 and the
limiting shaft sleeve 151 can jointly prevent external dirt
from splashing onto the first transmission component 141
and the second transmission component 142, thereby
further ensuring normal work of the lifting-lowering unit
14.

[0138] In one embodiment of the present disclosure,
the cleaning robot of the present disclosure further com-
prises a locomotion assembly and a control unit. The
locomotion assembly is configured to drive the cleaning
robot to move on the working surface, and the control unit
is configured to, when the cleaning robot moves to an
area to be avoided, control the lifting-lowering unit 14 to
drive the cleaning component 11 to move to the avoid-
ance position. Specifically, the area to be avoided may
include carpets or other work restricted areas set by
users.

[0139] In one embodiment of the present disclosure,
the cleaning robot of the present disclosure may pre-
store a corresponding position of the area to be avoided
by mapping in advance, manual input by users, or the
like. When the cleaning robot reaches the area to be
avoided, the control unit controls the lifting-lowering unit
14 to drive the cleaning component 11 to move to the
avoidance position, thereby avoiding carpet contamina-
tion or other mis-operation situations. In another embodi-
ment of the present disclosure, a detection sensor for
detecting restricted work areas such as carpets may be
arranged on the cleaning robot; when the detection sen-
sor detects that the cleaning robot is about to move to a
restricted work area such as a carpet, the control unit can
control the lifting-lowering unit 14 to drive the cleaning
component 11 to move to the avoidance position, thereby
avoiding carpet contamination or other mis-operation
situations.

[0140] The presentdisclosure further provides a clean-
ing assembly 10. The cleaning assembly 10 is configured
to be pivotally connected as a whole to the body 30 of the
cleaning robot, and a reset elastic component 20 is ar-
ranged between the body 30 and the cleaning assembly
10. The cleaning assembly 10 is configured to move
relative to the body 30 under the action of an external
force, and to reset under the action of the reset elastic
component 20 once the external force disappears.
[0141] The cleaning assembly 10 comprises a clean-
ing mechanism 1 and a movement mechanism 2. The
cleaning mechanism 1 comprises the cleaning compo-
nent 11. The movement mechanism 2 is configured to
drive the cleaning assembly 10 to move between a first
position and a second position. When in the first position,
the edge ofthe cleaning component 11 is within arange of
the edge of the body 30. When in the second position, at
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least a part of the edge of the cleaning component 11
extends beyond the edge of a locomotion range of the
body 30.

[0142] Thus, in a normal cleaning mode, the cleaning
assembly 10 is in the first position, the edge of the
cleaning component 11 is within the range of the edge
of the body 30, and thus, the cleaning assembly 10 may
not be stuck by furniture or other objects on the floor
during the working process. Due to a limited accuracy of
an edge sensor of the cleaning robot, the body 30 cannot
closely fit with wall corners, furniture legs, window
frames, and the like in areas to be cleaned. However,
when the cleaning assembly 10 of the present disclosure
moves to the second position, the cleaning range of the
cleaning component 11 can extend beyond the edge of
the locomotion range of the body 30, thereby completely
cleaning corner positions where the body 30 cannot fit.
[0143] When the cleaning component 11 extends to
the outside from the body 30 and collides with an obstacle
by the side of the body 30, or when an obstacle lower than
the bottom surface of the body 30 appears in front of the
cleaning robot and the cleaning component 11 collides
with the obstacle, the cleaning assembly 10 can pivotas a
whole relative to the body 30 under the action of an
external force, thereby avoiding the obstacle. Addition-
ally, the reset elastic component 20 attenuates the impact
force and reduces the impact force on the cleaning
assembly 10. Once the cleaning assembly 10 passes
through the obstacle, the reset elastic component 20 can
automatically drive the cleaning assembly 10 to reset via
an elastic force, thereby ensuring that the cleaning robot
continues the cleaning and effectively improving the user
experience.

Application scenario |

[0144] The present disclosure provides a cleaning ro-
bot, which may be a floor sweeping robot, a floor mopping
robot, a floor sweeping and mopping integrated robot,
and the like for cleaning floors, or a window cleaning robot
used for cleaning windows or glass curtain walls.

[0145] The cleaning robot comprises atleast a body 30
and a cleaning assembly 10. The cleaning assembly 10
comprises a driving unit 13, a cleaning component 11,
and a lifting-lowering unit 14. The lifting-lowering unit 14
comprises a first transmission component 141 and a
second transmission component 142. The first transmis-
sion component 141 is fixedly connected to an output
shaft 1331 of the driving unit 13, to be controlled by the
output shaft 1331 to rotate. The second transmission
component 142 is configured to be fixedly connected
to the cleaning component 11, rotatably connected to
the driving unit 13 via a limiting shaft sleeve 151, and
axially guided and fitted in the limiting shaft sleeve 151.
[0146] One of the first transmission component 141
and the second transmission component 142 is provided
with a fitting part 144, and the other is provided with an
extending track 143. The extending track 143 comprises

10

20

25

30

35

40

45

50

55

17

an inclined section 1431 obliquely extending in a height
direction along a lateral wall of the first transmission
component 141 or the second transmission component
142. The first transmission component 141 is configured
to, during rotation, make the fitting part 144 move along
the extending track 143 to drive the second transmission
component 142 to move in a height direction between a
cleaning position and an avoidance position.

[0147] Thus, during the working process of the clean-
ing robot of the present disclosure, in a normal cleaning
mode, the driving assembly may drive the first transmis-
sion component 141 to rotate to drive the second trans-
mission component 142 to move downward in the height
direction relative to the limiting shaft sleeve 151 to the
cleaning position, and then drive the second transmis-
sion component 142 to rotate relative to the body 30,
thereby driving the cleaning component 11 to move re-
lative to the working surface to clean the working surface.
When it needs to avoid aworking surface such as a carpet
or to avoid an obstacle such as a threshold, the driving
assembly may drive the first transmission component
141 to rotate to drive the second transmission component
142 to move upward in the height direction to the avoid-
ance position, thereby preventing the cleaning compo-
nent 11 from coming into contact with the working surface
to be avoided such as the carpet or the obstacle such as
the threshold, preventing contamination of the working
surface to be avoided such as the carpet, and also
protecting the cleaning component 11 from collision
and damage.

[0148] It can be seen that when the cleaning robot of
the presentdisclosure faces different cleaning scenarios,
the driving unit 13 can effectively drive the cleaning
component 11 via the lifting-lowering unit 14 to move in
the height direction between the cleaning position and
the avoidance position, to cope with the different cleaning
scenarios. Moreover, the cleaning assembly 10 of the
present disclosure can drive the cleaning component 11
to move up and down and rotate relative to the working
surface simply via the driving assembly, without the need
for a separate structure for driving the cleaning compo-
nent 11 to move up and down. Thus, the cleaning as-
sembly 10 has a compact overall structure, high integra-
tion level, and small occupied space.

Application scenario Il

[0149] The present disclosure provides a cleaning ro-
bot, which may be a floor sweeping robot, a floor mopping
robot, a floor sweeping and mopping integrated robot,
and the like for cleaning floors, or awindow cleaning robot
used for cleaning windows or glass curtain walls.

[0150] The cleaning robot comprises at least a body
30, a cleaning assembly 10, and a reset elastic compo-
nent 20. The cleaning assembly 10 is pivotally connected
as a whole to the body 30, and comprises a cleaning
mechanism 1 and a movement mechanism 2. The clean-
ing mechanism 1 comprises the cleaning component 11.
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The movement mechanism 2 is configured to drive the
cleaning assembly 10 to move between a first position
and a second position. When in the first position, the edge
ofthe cleaning component 11 is within arange of the edge
of the body 30. When in the second position, at least a
part of the edge of the cleaning component 11 extends
beyond the edge of a locomotion range of the body 30.
Specifically, the cleaning component 11 is arranged at the
bottom of the body 30, and can move relative to aworking
surface to clean the working surface.

[0151] During the working process of the cleaning
robot of the present disclosure, in a normal cleaning
mode, the cleaning assembly 10 is in the first position,
the edge of the cleaning component 11 is within the range
of the edge of the body 30, and thus, the cleaning as-
sembly 10 may not be stuck by furniture or other objects
on the floor during the working process. Due to a limited
accuracy of an edge sensor of the cleaning robot, the
body 30 cannot closely fit with wall corners, furniture legs,
window frames, and the like in areas to be cleaned.
However, when the cleaning assembly 10 of the present
disclosure moves to the second position, the cleaning
range of the cleaning component 11 can extend beyond
the edge of the locomotion range of the body 30, thereby
completely cleaning corner positions where the body 30
cannot fit.

[0152] In the cleaning robot of the present disclosure,
the reset elastic component 20 is arranged between the
body 30 and the cleaning assembly 10. The cleaning
assembly 10 is pivotally connected as a whole to the body
30, and is configured to move relative to the body 30
under the action of an external force, and to reset under
the action of the reset elastic component 20 once the
external force disappears.

[0153] Thus, when the cleaningcomponent 11 extends
to the outside from the body 30 and collides with an
obstacle by the side of the body 30, or when an obstacle
lower than the bottom surface of the body 30 appears in
front of the cleaning robot and the cleaning component 11
collides with the obstacle, the cleaning assembly 10 can
rotate as a whole relative to the body 30 under the action
of an external force, thereby avoiding the obstacle. Ad-
ditionally, the reset elastic component 20 attenuates the
impact force and reduces the impact force on the clean-
ing assembly 10. Once the cleaning assembly 10 passes
through the obstacle, the reset elastic component 20 can
automatically drive the cleaning assembly 10 to reset via
an elastic force, thereby ensuring that the cleaning robot
continues the cleaning and effectively improving the user
experience.

[0154] Specifically, when the cleaning component 11 is
in the second position, the cleaning component 11 is
configured to overcome the force of the reset elastic
component 20 and move towards the inside of the body
30 under the action of an external force, and to reset once
the external force disappears.

[0155] As described above, in order to completely
clean the corner positions where the body 30 cannot
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fit, when the cleaning assembly 10 moves to the second
position and the cleaning component 11 collides with the
obstacle by the outer side of the body 30, the cleaning
assembly 10 can overcome the force of the reset elastic
component 20 and move towards the inside of the body
30 under the action of an external force to avoid the
obstacle, and the reset elastic component 20 attenuates
the impact force and reduces the impact force on the
cleaning assembly 10. Once the cleaning assembly 10
passes through the obstacle and the external force dis-
appears, the reset elastic component 20 can automati-
cally drive the cleaning assembly 10 to reset to the
second position via the elastic force, thereby continuing
to clean the corner positions where the body 30 cannot fit,
ensuring that the cleaning robot can work normally, and
effectively improving the user experience.

[0156] The embodiments of the present disclosure
have been described above, the above descriptions
are exemplary, not exhaustive, and the present disclo-
sure is not limited to the disclosed embodiments. Without
deviating from the scope and spirit of the embodiments
described, it would be obvious for those of ordinary skilled
in the art to make many modifications and changes. The
selection of terms used herein is intended to best explain
the principles, practical applications, or technological
improvements in the market of the embodiments, or to
enable others of ordinary skill in the art to understand the
embodiments disclosed herein. The scope of the present
disclosure is limited by the appended claims.

Claims

1. A cleaning robot, comprising a body (30) and a
cleaning assembly (10), the cleaning assembly
(10) comprising a driving unit (13), a cleaning com-
ponent(11), and alifting-lowering unit (14), the lifting-
lowering unit (14) comprising:

a first transmission component (141), the first
transmission component (141) being fixedly
connected to an output shaft (1331) of the driv-
ing unit (13), to be controlled by the output shaft
(1331) to rotate; and

a second transmission component (142), the
second transmission component (142) being
configured to be fixedly connected to the clean-
ing component (11), rotatably connected to the
driving unit (13) via a limiting shaft sleeve (151),
and the second transmission component (142)
being configured to be axially guided and fitted in
the limiting shaft sleeve (151);

wherein one of the first transmission component
(141) and the second transmission component
(142) is provided with a fitting part (144), and the
other is provided with an extending track (143);
the extending track (143) comprises an inclined
section (1431) extending obliquely in a height
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direction along a lateral wall of the first transmis-
sion component (141) or the second transmis-
sion component (142); and the first transmission
component (141) is configured to, during rota-
tion, make the fitting part (144) move along the
extending track (143) to drive the second trans-
mission component (142) to move in the height
direction between a cleaning position and an
avoidance position.

The cleaning robot according to claim 1, wherein the
extending track (143) has a lower stop point (1433)
and an upper stop point (1434); in a process of the
first transmission component (141) rotating in a first
direction, the fitting part (144) is configured to move
along the extending track (143) to the lower stop
point (1433), and the second transmission compo-
nent (142) is configured to drive the cleaning com-
ponent (11) to move to the avoidance position;

in a process of the first transmission component
(141) rotating in a second direction, the fitting part
(144)is configured to move along the extending track
(143) to the upper stop point (1434), and the second
transmission component (142) is configured to drive
the cleaning component (11) to move to the cleaning
position; and in the cleaning position, the first trans-
mission component (141) is configured to drive the
second transmission component (142) and the
cleaning component (11) to rotate synchronously
in the second direction, to clean a working surface
via the cleaning component (11).

The cleaning robot according to claim 2, wherein the
extending track (143) is a guide slot formed on a
fitting surface of the first transmission component
(141) or the second transmission component (142),
and the fitting part (144) is configured to move along
the guide slot between the lower stop point (1433)
and the upper stop point (1434) of the guide slot.

The cleaning robot according to claim 3, wherein the
guide slot perforates a lateral side of the first trans-
mission component (141) or a lateral side of the
second transmission component (142).

The cleaning robot according to claim 2, wherein the
extending track (143) is a guide rail protruding from a
fitting surface of the first transmission component
(141) or the second transmission component (142),
a blocking wall (1435) is arranged at both an end of
the lower stop point (1433) and an end of the upper
stop point (1434) of the guide rail, and the blocking
walls (1435) are configured to prevent the fitting part
(144) from moving further.

The cleaning robot according to claim 5, wherein the
guide rail further comprises horizontal sections
(1432) arranged at the lower stop point (1433) and
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the upper stop point (1434), and the horizontal sec-
tions (1432) are configured to support the second
transmission component (142) in an axial direction
when the fitting part (144) is located at the horizontal
sections (1432).

The cleaning robot according to claim 2, wherein the
fitting part (144) is a protrusion or a cam, the protru-
sion is configured to slide along the extending track
(143), and the cam is configured to roll along the
extending track (143).

The cleaning robot according to claim 2, wherein the
lifting-lowering unit (14) further comprises a com-
pression spring (17) arranged between the second
transmission component (142) and the driving unit
(13);

in the process of the first transmission compo-
nent (141) rotating in the first direction, the sec-
ond transmission component (142) is config-
ured to overcome at least an elastic force of
the compression spring (17) to drive the clean-
ing component (11) to move to the avoidance
position; and

in the process of the first transmission compo-
nent (141) rotating in the second direction, the
fitting part (144) is configured to move along the
extending track (143) to the upper stop point
(1434), and the second transmission compo-
nent (142) is configured to drive the cleaning
component (11), at least under the elastic force
of the compression spring (17), to move to the
cleaning position.

9. The cleaning robot according to claim 8, wherein the

cleaning robot is configured to be located above the
working surface;

in the process of the first transmission compo-
nent (141) rotating in the first direction, the sec-
ond transmission component (142) is config-
ured to overcome the elastic force of the com-
pression spring (17) and a gravity of the second
transmission component (142) and a gravity of
the cleaning component (11) to drive the clean-
ing component (11) to move to the avoidance
position; and

in the process of the first transmission compo-
nent (141) rotating in the second direction, the
fitting part (144) is configured to move along the
extending track (143) to the upper stop point
(1434), and the second transmission compo-
nent (142) is configured to drive the cleaning
component (11), under the elastic force of the
compression spring (17) and the gravity of the
second transmission component (142) and the
gravity of the cleaning component (11), to move
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to the cleaning position.

The cleaning robot according to claim 2, wherein the
limiting shaft sleeve (151) is configured to be sleeved
on an outer side of the second transmission compo-
nent (142), and is rotatably connected to the driving
unit (13) via a limiting bearing (152), and the limiting
bearing (152) is configured to provide rotational re-
sistance in the first direction and the second direction
for the second transmission component (142).

The cleaning robot according to claim 10, wherein
the limiting bearing (152) is configured to allow the
second transmission component (142) to rotate only
in the second direction.

The cleaning robot according to claim 10, wherein
one of an outer surface of the second transmission
component (142) and an inner surface of the limiting
shaft sleeve (151) is provided with a limiting rib (161)
extending axially, the other is provided with a limiting
groove (162) corresponding to the limiting rib (161) in
position, and the limiting rib (161) is configured to be
guided and fitted in the limiting groove (162).

The cleaning robot according to claim 10, wherein
the limiting shaft sleeve (151) is configured to, once
the second transmission component (142) drives the
cleaning component (11) to move to the avoidance
position, overcome the gravity of the second trans-
mission component (142) and the gravity of the
cleaning component (11) via the rotational resis-
tance, so that the second transmission component
(142) and the cleaning component (11) are kept in
the avoidance position.

The cleaning robot according to claim 10, wherein
the driving unit (13) comprises a cleaning motor
(132), a reduction gearbox (133), and a housing
(131); the cleaning motor (132) and the reduction
gearbox (133) are arranged in the housing (131); a
rotating shaft of the cleaning motor (132) is fixedly
connected to an input shaft of the reduction gearbox
(133); the first transmission component (141) is fix-
edly connected to the input shaft of the reduction
gearbox (133);

a mounting chamber (134) is arranged below the
housing (131); the first transmission component
(141) is configured to be arranged in the mounting
chamber (134); and an outer ring of the limiting
bearing (152) is fixedly arranged on an inner wall
of the mounting chamber (134).

The cleaning robot according to any one of claims
1-14, further comprising a locomotion assembly and
a control unit, wherein the locomotion assembly is
configured to drive the cleaning robot to move on the
working surface, and the control unitis configured to,
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when the cleaning robot moves to an area to be
avoided, control the lifting-lowering unit (14) to drive
the cleaning component (11) to move to the avoid-
ance position.

The cleaning robot according to any one of claims
1-14, wherein the cleaning assembly (10) is pivotally
connected as a whole to the body (30), and com-
prises a cleaning mechanism (1) and a movement
mechanism (2); the cleaning mechanism (1) com-
prises the cleaning component (11); the movement
mechanism (2) is configured to drive the cleaning
assembly (10) to move between a first position and a
second position; when in the first position, an edge of
the cleaning component (11) is within a range of an
edge of the body (30); when in the second position, at
least a part of the edge of the cleaning component
(11) extends beyond the edge of a locomotion range
of the body (30); and

the cleaning robot further comprises a reset elastic
component (20); the reset elastic component (20) is
arranged between the body (30) and the cleaning
assembly (10); and the cleaning assembly (10) is
configured to move relative to the body (30) under an
action of an external force, and to reset under an
action of the reset elastic component (20) once the
external force disappears.

The cleaning robot according to claim 16, wherein
when the cleaning component (11) is in the second
position, the cleaning component (11) is configured
to, under the action of the external force, overcome
the force of the reset elastic component (20) and
move towards an inside of the body (30), and to reset
once the external force disappears.

The cleaning robot according to claim 17, wherein
the movement mechanism (2) comprises a rotating
shaft (21) and a rotating motor (22), the rotating shaft
(21) is rotatably connected to the body (30), the
cleaning assembly (10) is fixed to the rotating shaft
(21), and the rotating motor (22) is configured to drive
the rotating shaft (21) to rotate to drive the cleaning
assembly (10) to move on an arc between the first
position and the second position relative to the body
(30).

The cleaning robot according to claim 18, wherein an
output shaft (1331) of the rotating motor (22) is
parallel to the rotating shaft (21), a driving wheel
(23) is arranged at a top end of the output shaft
(1331), a driven wheel (24) is arranged at a top
end of the rotating shaft (21), and the driving wheel
(23) is in transmission connection with the driven
wheel (24).

The cleaning robot according to claim 18, wherein
the movement mechanism (2) further comprises a
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pivot bracket (25), the pivot bracket (25) is pivotally
connected to the body (30), the rotating motor (22) is
fixedly arranged on the pivot bracket (25), and the
rotating shaft (21) is rotatably connected to the pivot
bracket (25).

The cleaning robot according to claim 20, wherein
the reset elastic component (20) is a torsion spring
that is sleeved on the pivot bracket (25), one end of
the torsion spring abuts against the pivot bracket
(25), and the other end abuts against the body (30).

The cleaning robot according to claim 20, wherein
the cleaning mechanism (1) is provided with a con-
necting part (12), a fixing hole is arranged on the
connecting part (12), the rotating shaft (21) passes
through the fixing hole, and the connecting part (12)
abuts against the top of the pivot bracket (25).

The cleaning robot according to claim 20, wherein an
accommodating chamber is arranged at the bottom
of the pivot bracket (25), a fixed shaft (26) that is
fixedly connected to the body (30) is arranged in the
accommodating chamber, and a lower bearing (28)
is arranged between the fixed shaft (26) and aninner
wall of the accommodating chamber.

The cleaning robot according to claim 23, wherein
the rotating shaft (21) and the fixed shaft (26) are
coaxially arranged, and the cleaning component (11)
is configured to, under the action of the external
force, make the entire cleaning assembly (10) move
between the first position and the second position.

The cleaning robot according to claim 16, wherein
the cleaning mechanism (1) comprises a housing
(131) and a cleaning motor (132) located in the
housing (131), and an output shaft (1331) of the
cleaning motor (132) is in transmission connection
with the cleaning component (11) and is configured
to drive the cleaning component (11) to rotate on the
working surface to clean the working surface.

The cleaning robot according to claim 25, wherein a
reduction mechanism is arranged in the housing
(131), and the output shaft (1331) of the cleaning
motor (132) is in transmission connection with the
cleaning component (11) via the reduction mechan-
ism.

The cleaning robot according to claim 26, wherein
the body (30) has an inner chamber (31); an arc-
shaped through hole (32) is arranged at the bottom of
the body (30); the cleaning assembly (10) is mounted
in the inner chamber (31) of the body (30); an output
end of the reduction mechanism passes through the
arc-shaped through hole (32) to connect with the
cleaning component (11); and the cleaning compo-
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40

nent (11) is configured to move under constraint of
the arc-shaped through hole (32).

The cleaning robot according to claim 25, wherein
the cleaning assembly (10) is mounted on the body
(30) in a form of a module.

The cleaning robot according to claim 16, wherein
the cleaning component (11) is a movable mop plate,
and at least one movable mop plate is arranged on
the body (30).
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