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(67)  Embodiments of the present disclosure relate to
a lifting apparatus for a cleaning assembly, a cleaning
assembly, and a cleaner. Alifting apparatus for a cleaning
assembly is adapted to be mounted in the cleaning as-
sembly. The lifting apparatus includes: a motor including
an output shaft; a roller coupled to the output shaft and
configured, with rotation of the output shaft (310), to ro-
tate about an axis (A) of the output shaft (310) along a
first rotation direction (R1) or second rotation direction
(R2), the first rotation direction (R1) being opposite to the

second rotation direction (R2). The lifting apparatus fur-
ther includes a boss. The boss is fixedly disposed on an
end on one side adjacent to the roller and away from the
output shaft, and configured to lift the roller when the
roller rotates along the first rotation direction. In this way,
there is no need for providing a drive apparatus of a lifting
mechanism. In addition, the lifting mechanism is advan-
tageous in simplicity, fewer parts, small structural space
of the sweeper, high reliability, and low cost.
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Description
FIELD
[0001] Embodiments of the present disclosure gener-

ally relate to the field of household appliances, and more
specifically, to a lifting apparatus for a cleaning assembly,
a cleaning assembly, and a cleaner.

BACKGROUND

[0002] A cleaner such as a sweeping robot typically
has two operating modes (i.e., a sweeping mode and a
mopping mode) when cleaning the floor. For the sweep-
ing and mopping modules, different cleaning assemblies
are used. Specifically, the sweeping cleaning assembly
may include a cleaning brush or rubber roller, and the
mopping cleaning assembly may include a planar struc-
ture orroller structure with a mop. In general, it is required
to lift the mopping module in the sweeping-only mode
and lift the sweeping module in the mopping-only mode,
to improve the cleaning effect in a single mode. As such,
how to attain a compact lifting apparatus occupying a
small space within the cleaner is a challenge to design-
ers.

SUMMARY

[0003] Embodiments of the present disclosure provide
alifting apparatus for a cleaner, so as to solve the problem
of the lifting apparatus for the cleaner existing in the prior
art.

[0004] Embodiments of the present disclosure relate
to a lifting apparatus for a cleaning assembly adapted to
be mounted in the cleaning assembly, comprising: a mo-
tor comprising an output shaft; a roller coupled to the
output shaft and configured, with rotation of the output
shaft, to rotate about an axis of the output shaft along a
first rotation direction or a second rotation direction, the
first rotation direction being opposite to the second rota-
tion direction; further comprising: a boss fixedly disposed
on an end on a side adjacent to the roller and away from
the output shaft, and configured to lift the roller when the
roller rotates along the first rotation direction.

[0005] According to embodiments of the present dis-
closure, the motor is used to drive the roller to rotate
along the first rotation direction so that the roller abuts
against and rolls on the boss, for example, fixed onto a
housing of the cleaner, thereby causing the roller to be
lifted with the boss as a support as an effect of the inter-
action of the roller and boss. In the way, a simple structure
is attained, and fewer parts are involved. Therefore, the
lifting apparatus occupies a small structural space of the
cleaner, has a higher reliability, and incurs a low cost.
[0006] In some embodiments, the roller comprises: a
side end surface located at the end; and a flange dis-
posed on the side end surface and configured to abut
against a boss surface of the boss when the roller rotates
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along the first rotation direction. In those embodiments,
the roller can abut against the boss surface by means of
a flange extending out of the side surface, thereby caus-
ing the roller to move.

[0007] Insome embodiments, the flange is configured
to be spaced apart from or in direct contact with the boss
in an axial direction parallel to the axis when the roller
rotates along the second rotation direction at an operat-
ing position of the cleaning assembly. In those embodi-
ments, in a circumstance where the flange rotates with
the roller along the second rotation direction, a cleaning
operation is performed for a surface to be cleaned when
the roller rotates along the second rotation direction at
the operating position; at this time, no movement is re-
quired, and by spacing apart the flange and the boss, the
roller can be maintained at the operating position. Rela-
tively, the flange does not rotate with the roller along the
second rotation direction.

[0008] Insomeembodiments, the flange is further con-
figured to move towards the boss along the axial direction
when the roller rotates along the first rotation direction at
the operating position spaced apart from the boss, to
abut against the boss surface. The flange is also config-
ured to move away from the boss along the axial direction
when the roller rotates along the second rotation direction
at a receiving position. In those embodiments, when
switched from the operating mode to the receiving mode,
the flange can move from the position spaced apart from
the boss towards the boss so that the roller can operate
independently in each mode. When switched from the
receiving mode to the operating mode, the flange moves
away from the boss, not abutting against the boss surface
of the boss, so that the roller can move to the operating
position.

[0009] In some embodiments, an end surface of the
flange facing the boss comprises a contact surface and
a guide surface, the contact surface being parallel to the
side end surface and the guide surface extending from
the contact surface to the side end surface along the
second rotation direction. In those embodiments, when
the flange moves towards the boss, the contact surface
of the flange contacts the end surface of the boss, the
flange then continues to rotate to cause the boss to con-
tact the guide surface, and guided by the guide surface,
the boss moves smoothly to the end surface, to avoid
the impact of the boss on the end side surface.

[0010] In some embodiments, the contact surface and
the guide surface are arc-shaped about the axis, a width
of the guide surface in a radial direction is tapered from
the contact surface to the side end surface, and a width
of an end portion of the guide surface away from the
contact surface in the radial direction is flared along the
second rotation direction. In those embodiments, the
contact surface and the guide surface are entirely of an
arc shape, and its outer peripheral surface is a cylindrical
surface accordingly, to enable smooth rolling on the boss
surface.

[0011] Insome embodiments, a plurality of flanges are



3 EP 4 382 017 A1 4

disposed on the side end surface, which are equidistant
in the first rotation direction. In those embodiments, since
the rotation position of the roller during the switching
mode is uncertain, the relative positions of the flanges
and the boss are not fixed. In this way, the flange closest
to the boss in the plurality of flanges can abut against the
boss surface of the boss as fast as possible to implement
rapid switching.

[0012] In some embodiments, the roller comprises a
receiving cavity extending along an axial direction paral-
lelto the axis, where the motor is disposed in the receiving
cavity. In those embodiments, by arranging the motor
within the roller, the space of the lifting apparatus can be
further reduced.

[0013] In some embodiments, a guide slot is opened
on an inner wall of the receiving cavity, which extends
along a direction inclined relative to the axial direction
and comprises a first limit part at an end of the guide slot
and a second limit part at the other end, and wherein the
receiving cavity receives therein a rotary pin coupled to
the output shaft, the rotary pin comprises a pin shaft dis-
posed on an outer peripheral surface thereof, and the
rotary shaft extends into the guide slot.

[0014] In those embodiments, the guide slot extends
on the inner wall from an end proximal to the motor along
an inclined direction away from the motor. For example,
the first limit part is disposed on an end of the guide slot
proximal to the motor, and the second limit part is dis-
posed on the other end. The rotary pin rotates with the
output shaft along the first rotation direction and the sec-
ond rotation direction opposite thereto, and simultane-
ously drives the pin shaft located within the guide slot to
rotate. When the pin shaft abuts against the second limit
part and rotates along the second rotation direction, the
pin shaft is fixed relative to the roller, and drives the roller
to rotate along the second rotation direction. At this time,
the roller and the flange thereon are spaced apart from
the boss, and the roller is located at the operating position
and performs the cleaning operation. When the motor
rotates reversely and drives the rotary pin to rotate along
the first rotation direction, the pin shaft does not abut
against the second limit part, nor does it drive the roller
to rotate. As the action of the pin shaft and the guide slot,
the roller moves towards the boss so that the pin shaft
moves towards the first limit part relative to the guide slot,
and finally abuts against the first limit part. At this time,
the pin shaft continues to rotate and drives the roller to
rotate along the first rotation direction, so that the roller
moves towards the receiving position as the action of the
flange and the boss. In the way, with the arrangement of
the pin shaft of the rotary pin and the guide slot, prede-
termined actions of the roller can be implemented.
[0015] Insome embodiments, the flange is further con-
figured to rotate with the roller when the roller rotates
along the first rotation direction, and directly contact the
boss and remain stationary when the roller rotates along
the second rotation direction. In those embodiments, by
enabling the flange to remain stationary when the roller
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rotates along the second rotation direction (e.g. the
cleaning assembly performs the cleaning operation), the
operation of the cleaning assembly can maintain stable.
[0016] In some embodiments, the roller further com-
prises: a transmission part extending from the side end
surface to an interior of the roller along an axial direction
parallel to the axis; and a one-way bearing comprising
an inner ring and an outer ring, the inner ring fixedly cou-
pled to an outer periphery of the transmission part, the
outer ring fixedly coupled to the roller, the inner ring and
the outer ring configured to lock each other when the
roller rotates along the first rotation direction, and to slide
relative to each other when the roller rotates along the
second rotation direction. In those embodiments, a one-
way bearing is disposed between the roller and the flange
as the transmission part so that the roller and the flange
rotate together only in a direction, to attain a predeter-
mined lifting mechanism.

[0017] In some embodiments, the roller cleans a sur-
face to be cleaned, and a speed of rotation along the
second rotation direction is greater than a speed of rota-
tion along the first rotation speed. In those embodiments,
the roller includes, for example, a cleaning component
disposed on its periphery, to clean the surface to be
cleaned.

[0018] In some embodiments, the motor is configured
to stop rotating in response to determining the roller
moves to the receiving position of the cleaning assembly.
In those embodiments, after the roller moves to the re-
ceiving position, the motor stops rotating, causing the
roller not to rotate but stably stay at the receiving position.
[0019] In some embodiments, the motor is coupled to
a position sensor disposed on the end side adjacent to
the roller, and the motor is further configured to receive
a position signal from a position sensor and determine
the position of the roller based on the position signal. In
those embodiments, the motor can be controlled based
on the position of the roller, so as to more accurately
control the movement of the roller.

[0020] In a second aspect of the present disclosure,
there is provided a cleaning assembly. The cleaning as-
sembly is adapted to be mounted on a body of a cleaner
and configured to move between an operating position
of abutting against a surface to be cleaned relative to the
body and a receiving position away from the surface to
be cleaned, and the cleaning assembly comprises the
lifting apparatus according to the first aspect of the
present disclosure.

[0021] Inathird aspect of the present disclosure, there
is provided a cleaner. The cleaner is adapted to operate
on a surface to be cleaned and comprises: a body com-
prising a boss; and the cleaning assembly of the second
aspect of the present disclosure adapted to be mounted
on the body so that a side end surface of a lifting appa-
ratus of the cleaning assembly is adjacent to the boss. It
would be appreciated that the description and advantag-
es of the first aspect of the present disclosure are also
applicable to the cleaning assembly of the second aspect
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and the cleaner of the third aspect of the present disclo-
sure.

[0022] In some embodiments, the body comprises a
receiving cavity for a lifting apparatus, which is opened
towards the surface to be cleaned. In those embodi-
ments, by arranging the lifting apparatus within the re-
ceiving cavity opened towards the surface to be cleaned,
the space occupied by the lifting apparatus can be re-
duced, and the entire volume of the cleaner can be de-
creased accordingly.

[0023] In some embodiments, the receiving cavity
comprises a first sidewall and a second sidewall, where
the first sidewall is proximal to the side end surface of
the lifting apparatus, the second sidewall is opposite to
the first sidewall in the axial direction, and the second
sidewall is provided thereon with a position sensor for
detecting a position of the roller. In those embodiments,
by arranging a position sensor at the sidewall of the re-
ceiving cavity of the roller, the position of the roller can
be determined efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other objectives, features, and
advantages of the present disclosure will become more
apparent through the following detailed description of the
embodiments of the present disclosure with reference to
the accompanying drawings. In the drawings, multiple
embodiments of the present disclosure will be illustrated
in an exemplary way, without limitation, where:

Figs. 1A-1B are partial sectional views of a cleaner
according to example embodiments of the present
disclosure;

Figs. 2A-2B are schematic views of an interior of a
cleaner according to example embodiments of the
present disclosure;

Fig. 3 is a schematic exploded view of a lifting ap-
paratus according to example embodiments of the
present disclosure;

Fig. 4 is a schematic diagram of a rotary pin accord-
ing to example embodiments of the present disclo-
sure;

Fig. 5 is a schematic diagram of a roller according
to some embodiments of the present disclosure;

Fig. 6 is a sectional view of a roller without a rotary
pin received therein according to some embodi-
ments of the present disclosure;

Figs. 7A-7B are sectional views of different view an-
gles when a rotary pin is located at a first limiting part
according to some embodiments of the present dis-
closure;
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Figs. 8A-8B are sectional views from different view
angles when a rotary pin is located at a second lim-
iting part according to some embodiments of the
present disclosure;

Fig. 9 is a schematic view of a flange according to
example embodiments of the present disclosure;

Figs. 10A-10C are schematic diagrams of a position-
al relation between a flange and a boss during a
movement of a roller towards a storage position ac-
cording to some embodiments of the present disclo-
sure;

Fig. 11 is a schematic diagram of a roller according
to some other example embodiments of the present
disclosure;

Fig. 12 is a sectional view of a roller according to
some other example embodiments of the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Reference will now be made to the various ex-
ample embodiments shown in the drawings to illustrate
the principle of the present disclosure. It would be appre-
ciated that the description on those embodiments are
provided merely to enable those skilled in the art to better
understand and further carry out the present disclosure,
without suggesting any limitation to the scope of the
presentdisclosure. Itis worth nothing that similar or same
reference symbols are used in the drawings if possible,
and they are used to denote the similar or same functions.
Those skilled in the art could easily realize that the alter-
native embodiments of the structure and method illus-
trated in the following description could be employed
without departing from the principle of the present dis-
closure described here.

[0026] As used herein, the term "includes" and its var-
iants are to be read as open-ended terms that mean "in-
cludes, but is not limited to." The term "based on" is to
be read as "based at least in part on." The term "an em-
bodiment" or "the embodiment" is to be read as "at least
one embodiment." The term "another embodiment" is to
be read as "at least one another embodiment." The terms
"first," "second," and the like may refer to different objects
or the same object. Other meanings explicit or implicit
may be covered below. Unless indicated otherwise in the
context, the definitions of the terms should be consistent
throughout the description.

[0027] As stated above, a cleaner, such as a sweeping
robot, probably needs to operate in different modes. Ac-
cordingly, there is a need for controlling a cleaning as-
sembly (e.g. a cleaning or mopping assembly between
an operating position in contact with a surface to be
cleaned (e.g. the ground to be cleaned) and a receiving
position away from the surface to be cleaned.
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[0028] Conventionally, when some cleaners such as
sweeping robots are switched between a sweeping mode
and a mopping mode, it is required to manually replace
their assemblies by a user, causing much inconvenience
to the user. In some other cleaners, an additional motor
is provided for controlling lifting of a cleaning assembly,
so as toimplement switching between different operating
modes. In addition, the conventional lifting mechanism
occupies alarge structural space as having the additional
motor. Besides, the conventional lifing mechanism, for
example, ropes for lifting, screws, and the like, typically
has two motion trajectories, namely active rising and fall-
ing, and rising or falling of the lifting mechanism drives
the cleaning assembly up or down. This indicates that a
large activity space should be spared within the cleaner,
which is not conductive to overall spatial structure design
of the cleaner and increases the cost and the system
control complexity. The above-mentioned disadvantag-
es are more apparent for lifting of a long-shaft cleaning
assembly such as a roller or a rolling brush.

[0029] To this end, the present disclosure provides a
lifting apparatus for a cleaning assembly so as to at least
partly solve the problem of the lifting apparatus existing
in the prior art. The lifting apparatus according to embod-
iments of the present disclosure shares the drive mech-
anism of the rolling brush as the power source, and can
move the roller of the lifting apparatus from the operating
position to the receiving position in a passively lifting fash-
ion, with the aid of the interaction between the flange on
the flange of the roller end side of the lifting apparatus
and the boss on the body. No extra parts are required in
the lifting mechanism, making it possible to attain a com-
pact structure while reducing the cost.

[0030] Hereinafter, reference will be made to Figs. 1A
and 12 to describe the structure and the work principle
ofthe lifting apparatus and the cleaner according to some
example embodiments of the present disclosure.
[0031] Fig. 1A is a partial sectional view of a cleaner
according to example embodiments of the present dis-
closure. As shown therein, the cleaner 1 can move along
a direction D on a surface to be cleaned and perform a
cleaning operation. The cleaner 1 includes a cleaning
assembly 10 for performing the cleaning operation, which
is mounted on a body of the cleaner 1. The body 20 in-
cludes areceiving cavity 26 opened towards the ground.
The cleaning assembly 10 is mounted within the receiv-
ing cavity 26 and movable relative to the body 20 between
an operating position abutting against a surface to be
cleaned and a receiving position (i.e., within the receiving
cavity 26) away from the surface to be cleaned. The
cleaning assembly 10 includes a bracket 11 mounted on
the body 20. The bracket 11 has a lifting apparatus 100
mounted thereon. A roller 200 of the lifting apparatus 100
is rotatably provided on the bracket 11. The lifting appa-
ratus 100 further includes a motor 300 extending along
an axis A. The roller 200 is sheathed onto the motor 300
and can be driven by the motor 300 to rotate about the
axis A extending along a direction parallel to the ground.
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As shown in Fig. 1A, since the cleaner 1 is switched to
the operating mode, the roller 200 in the lifting apparatus
100 rotates along a first rotation direction R1 and starts
to be lifted to move away from the surface to be cleaned.
In the embodiment as shown, the roller 200 as a part of
the lifting apparatus 100 drives the cleaning assembly
10 tomove, and is simultaneously sheathed onto a clean-
ing component, for example, for mopping or sweeping,
to perform the cleaning operation. It would be appreciat-
ed that the roller 200 may also be a component specifi-
cally for lifting, not for the cleaning operation.

[0032] Fig. 1B is a partial sectional view of the cleaner
1 according to example embodiments of the present dis-
closure. The roller 200 is lifted to the receiving position
as an effect of the interaction between the flange of the
roller 200 and the boss of the body 20 to be fully received
within the receiving cavity 26. Therefore, the roller 200
does not affect other operating modes of the cleaner 1,
nor does it hinder the cleaner 1 from moving on the
ground. Hereinafter, reference will be made to Figs. 2A-
2B to introduce the lifting apparatus 100 from the per-
spective of the interior of the cleaner 1.

[0033] Fig. 2Ais a schematic view of the interior of the
cleaner 1 when the cleaning assembly 10 is at the oper-
ating position. As shown therein, the cleaning assembly
10is atthe operating position and is at least partly located
in the receiving cavity 26 along the roller extending along
an axial direction parallel to the axis A. In order to imple-
ment the lifting function of the cleaning assembly 10, a
flange 220 is disposed on an end side surface 210 of the
roller 200 in an axial direction F, on one hand. The flange
220 extends outwards from the end surface 210 along
the axial direction F. On the other end, a boss 21 is dis-
posed on a first sidewall 23 of the body 20 proximal to
the end surface 210 in the receiving cavity 26. In addition,
the receiving cavity 26 further includes a sidewall 24 op-
posing the first sidewall 23 in the axial direction F. On
the sidewall 24 is also disposed a position sensor 25 for
detecting a position of the roller 200.

[0034] As shown in Fig. 2A, when the cleaning assem-
bly 10 is located at the operating position, the flange 220
is spaced apart a certain distance from the boss 21 in
the axial direction F. In the switching mode, the roller 200
has to move towards the first sidewall 23 so that the flange
220 abuts against a boss surface 22 of the boss 21 facing
the receiving position.

[0035] Fig 2B is a view of the interior of the cleaner 1
when the flange 220 abuts against the boss 21. As shown
in Fig. 2B, the roller 200 moves in the axial direction F
so that the flange 220 abuts against the boss surface 22
of the boss 21. Subsequently, the roller 200 rotates about
the axis A along a first rotation direction, and as the outer
peripheral surface of the flange rolls on the boss surface
22, the roller 200 is lifted and moved towards the receiv-
ing position. In other words, the movement of the roller
200 from the operating position to the receiving position
includes two stages. In the first stage, the roller 200 is
driven to rotate along the first rotation direction, and such
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rotation results in movement along the axial direction F
to cause the flange 220 to abut against the boss 21. In
the second stage, the roller 200 is driven to continue to
rotate along the first rotation direction, and is lifted and
moved towards the receiving position as an effect of the
interaction between the flange 220 and the boss 21.
Hereinafter, reference will be made to Figs. 3 through 8B
to describe in detail the structure of the lifting apparatus
100 and the structural principle of the movement in the
first stage, and reference will be made to Figs. 9 and 10C
to describe in detail the principle of the lifting movement
of the lifting apparatus 100 in the second stage

[0036] Fig.3isanexploded view ofthelifting apparatus
100 according to example embodiments of the disclo-
sure. As shown therein, the cleaning assembly 10 in-
cudes a bracket 11 coupled to the body 20 of the cleaner
1. Fig. 3 illustrates one side of the bracket 11 facing the
surface to be cleaned. A motor 300 is mounted on one
end of the bracket 11. The motor 300 includes an output
shaft 310 extending along the axial direction F. A rotary
pin 240 is sheathed on one end of the output shaft 310.
The rotary pin 240 can rotate about the axis A with the
output shaft 310. Fig. 4 illustrates a schematic view of
the rotary pin 240. As shown in Fig. 4, the rotary pin 240
includes cylindrical pin shafts 242-1 and 242-2 disposed
on the outer peripheral surface 241 of the cylindrical body
and extending radially outwards, and the pin shafts 242-1
and 242-2 are symmetrical about the axis A. The rotary
pin 240 further includes a hole for receiving the output
shaft 310 of the motor 300.

[0037] Returning to Fig. 3, a flange 220 is disposed on
the end surface 210 of the roller 300 of the lifting appa-
ratus 100 away from the motor 300. In the assembled
state, the roller 200 is sheathed outside of the motor 300
and coupled to the rotary pin 240. Fig. 5 is a schematic
view of the roller 200. As shown therein, the roller 200
includes two flanges 220-1 and 220-2 distributed on the
end surface 210 center-symmetrically about the axis A.
It would be appreciated that the number of flanges de-
scribed here is provided only as an example, and other
numbers of flanges may be disposed on the end surface.
This is not limited in the present disclosure.

[0038] Fig. 6 is a sectional view of the roller 200 when
the rotary pin 240 has not been assembled. The roller
200 includes a receiving cavity 230 for receiving the mo-
tor 300, which extends along the axial direction F. A guide
slot 232 extending along a direction inclined relative to
the axial direction F is opened on the inner wall 231 of
the receiving cavity 230. The guide slot 232 includes a
first limit part 233 at an end proximal to the end surface
210 and a second limiting part 234 at the other end prox-
imal to the motor 300. When the rotary pin 240 is assem-
bled in situ, the pin shaft 242 is guided to extend into the
guide slot 232, and can move within the guide slot 232
relative to the roller 200 as an effect of the first or second
rotation direction, which is limited by the first limiting part
232 or the second limiting part 234 so that the pin shaft
242 cannot leave the guide slot due to the effect of the
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first or second rotation direction.

[0039] When the roller 200 moves towards and away
from the boss 21 in the axial direction F, the positions of
the motor 300 and the rotary pin 240 remain unchanged.
With the rotation of the output shaft along the first rotation
direction R1 or second rotation direction R2, the rotary
pin 240 drives the pin shaft 242 to rotate. When the pin
shaft 242 rotates between the first limit part 233 and the
second limit part 234 within the guide slot 232, the pin
shaft 242 and the guide slot 232 move relative to each
other in the axial direction F, and the relative movement
of the pins shaft 242 and the guide slot 232 will be con-
verted into axial movement of the roller 200 in the axial
direction F since the position of the pin shaft 242 in the
axial direction F is relatively fixed. When the pin shaft
242 moves to the limit part, if still rotating along the same
direction, the pin shaft 242 drives the roller 200 to rotate.
[0040] Fig. 7Ais anaxial sectional view when the rotary
pin 240 is located at the first limit part 233. When the
roller 200 is located at the operating position as shown
in Fig. 2A, the pin shaft 242 of the rotary pin 240 is located
at an end of the guide slot 232 away from the motor 300
and abuts against the first limit part 233. As shown in Fig.
7A, the rotary pin 240 includes two pin shafts 242-1 and
242-2 (the pin shaft 242-1 and the pin shaft 242-2 are
collectively referred to as pin shaft 242). The pin shaft
242-1 abuts against a first limit part 233-1, and the pin
shaft 242-2 abuts against a first limit part 233-2 (the first
limit part 233-1 and the first limit part 233-2 are collec-
tively referred to as first limit part 233). Fig. 7B is a radial
sectional view when the rotary pin 240 is located at the
firstlimit part 233. As shown in Fig. 7B, the pin shaft 242-1
and the pin shaft 242-2 abut against the first limit part
233-1 and the first limit part 233-2, respectively. There-
fore, when the rotary pin 240 rotates with the output shaft
310 along the second rotation direction R2, the pin shaft
2422 pushes the roller 200 to rotate along the second
rotation direction R2 to perform a cleaning operation for
a surface to be cleaned. As would be appreciated, the
second rotation direction R2 is a rotation direction of the
roller 200 when the cleaner 1 is cleaning a surface; in
the circumstance, the roller 200 rotates at the fixed po-
sition, and the roller flange 220 and the boss 21 are
spaced apart a certain distance in the axial direction F.
[0041] When it is required to switch the cleaner 1 to
the operating mode, the motor 300 is converted from the
rotation along the second rotation direction R2 to the ro-
tation along the first rotation direction R1, i.e., it rotates
reversely. At this time, the pin shaft 242 is also converted
to rotate along the first rotation direction R1, and as the
action of the guide slot 232 disposed obliquely, the pin
shaft 242 does not abut against the first limit part 233 but
moves within the guide slot 232, with the rotation along
the first rotation direction R1, to the second limit part 234
at most. It would be appreciated that the force that is
applied by the pin shaft 242 to the inclined surface of the
guide slot 232 during movement pushes the roller 200 to
move along the axial direction F towards the boss 21.
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When the pin shaft 242 moves to the second limit part
234, the roller 200 moves a preset distance to the boss
21, so that the flange 220 abuts against the boss surface
22. It would be appreciated that, at a certain stage of the
process where the pin shaft 242 moves from the first limit
part 233 to the second limit part 234, the flange 220 can
abut against the boss surface 22, and this is provided
here only for illustrating the principle, without limitation.
[0042] Fig.8A isan axial sectional view when the rotary
pin 240 is located at the second limit part 234, where the
pin shaft 242 of the rotary pin 240 is located at an end of
the guide slot 232 away from the flange 220 and abuts
against the second limit part 234. As shown therein, the
pin shaft 242-1 abuts against the second limit part 234-1,
and the pin shaft 242-2 abuts against the second limit
part 234-2. Fig. 8B is a radial sectional view when the
rotary pin 240 is located at the second limit part 233. As
shown therein, the pin shaft 242-1 and the pin shaft 242-2
abut against the second limit part 234-1 and the second
limit part 234-2 in the first rotation direction R1, respec-
tively. Therefore, when the rotary pin 240 rotates with the
output shaft 310 along the first rotation direction R1, the
pin shaft 242 pushes the roller 200 to rotate along the
first rotation direction R1, so that the outer peripheral
surface of the flange 220 rolls on the boss surface 22, to
drive the roller 200 to move upwards to the receiving
position.

[0043] Fig. 9 is a schematic view of the flange 220.
Identical to the embodiment as shown in Fig. 5, the roller
200 includes two flanges 220-1 and 220-2 distributed on
the end side surface 210 center-symmetrically relative
to the axis A. The flanges 220-1 and 220-2 are substan-
tially arc-shaped, namely two segments of a ring extend-
ing about the axis A. The flange 220-1 includes a contact
surface 221-1 and a guide surface 222-1, and the flange
220-2 includes a contact surface 221-2 and a guide sur-
face 222-2. The contact surfaces 221-1 and 221-2 are
parallel to the roller end surface 210. Accordingly, itwould
be appreciated that the flange 220 protruding and dis-
posed at the end surface 210 includes a step portion that
protrudes a certain height and is substantially perpendic-
ular to the end side surface 210, and the step portion is
located on one side proximal to the contact surface. The
guide surface 222-1 is gradually inclined from the contact
surface 221-1 along the second rotation direction R2 and
extends to the end surface 210, and the guide surface
222-2is gradually inclined from the contact surface 221-2
along the second rotation direction R2 and extends to
the end surface 210.

[0044] The contact surfaces 221-1, 221-2 and guide
surfaces 222-1, 222-2 are all arc-shaped. In addition, the
widths of the guide surfaces 221-1, 221-2 in the radial
direction are tapered from the contact surfaces 221-1,
221-2 to the side end surface 210. The widths of the end
portions of the contact surfaces 221-1, 221-2 away from
the guide surfaces 222-1, 222-2 are tapered along the
firstrotation direction R1. Such shape designis beneficial
to the interaction between the flange 220 and boss 21.
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For example, when the roller 200 rotates along the first
rotation direction R1 and moves closer to the boss 21,
there are two situations. In the first situation, the boss 21
is justlocated on the end surface 210 between the flange
220-1 and the flange 220-2. Since the widths of the end
portions of the contact surface 221-1, 221-2 are tapered
along the first rotation direction R1 (i.e., gradually nar-
rowed a distance in an inner diameter direction) so that,
when contacting the step portion of the flange 220, the
surface of the boss 21 directly comes into contact with
the outer peripheral surfaces of the contact surfaces
221-1, 221-2, rather than being in contact with the edge
of the outer peripheral surface, which more probably
causes the flange 220 to roll onto the boss 21. It would
be appreciated that, when the roller 200 moves closer to
the boss 21 to cause the boss 21 to locate between the
two flanges, the surface of the boss 21 comes into contact
with the step portion of the flange 220 as the roller 200
continues to rotate along the first rotation direction R1.
The following is the same as the first situation. In the
second situation, when the roller 200 moves closer to the
boss 21, the contact surface 221 of the flange 220 con-
tacts the end surface of the boss 21, and the end surface
of the boss 21 slides along the contact surface 221 to
the guide surface 222, then slides to a gap between two
flanges under the guidance of the inclined guide surface
222, and finally comes into contact with the next flange
220, thereby lifting it up.

[0045] Fig. 10Ais a schematic view when the end sur-
face of the flange 220 abuts against the end surface of
the boss 21. As shown therein, when the roller 200 moves
towards the boss 21, the contact surface 221-1 of the
flange 220-1 abuts against the end surface of the boss
21, and the roller 200 continues to rotate along the first
rotation direction R1, so that the contact surface 221-1
continues to slide when abutting against the end surface
of the boss 21, and transitions to the guide surface 222-1
of the flange 220-1 and abuts against the end surface of
the boss 21 to slide. Guided by the inclined guide surface
222-1, the roller 200 continues to move towards the boss
21, to cause the end surface of the boss 21 to abut against
the end surface 210 of the roller 200.

[0046] Fig. 10B is a schematic view when the flange
220-2 just abuts against the boss surface 22 of the boss
21. As shown therein, the front end of the flange 220-2,
namely the step portion, abuts against the boss surface
22. At this time, the distance of the center of the roller
200 away from the boss surface 22 is less than the radius
of the outer peripheral surface of the flange 220. The
roller 200 continues to rotate along the first rotation di-
rection R1, to cause the outer peripheral surface of the
flange 220-2 to roll on the boss surface 22.

[0047] Fig. 10C is a schematic view when the roller
200 is lifted to the receiving position. As shown therein,
after the outer peripheral surface of the flange 220-2 rolls
on boss surface 22, the distance of the center of the roller
200 away from the boss surface 22 is equal to the radius
of the outer peripheral surface of the flange 220. At this
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time, the roller 200 is located at the position distant fur-
thest away from the boss surface 22, and stops rotating.
For example, when the roller 200 is lifted to the receiving
position, the position sensor 25 sends a position signal
ofthe roller 200 to the controller of the motor 300, causing
the controller to control the motor 300 to stop rotation.
[0048] Correspondingly, when the cleaner 1 is
switched to the operating mode again, the motor 300
rotates along the second rotation direction R2. According
to the work principle described in the embodiment as
depicted in Fig. 6, upon the action of the rotary pin 240,
the roller 200 at the receiving position moves along a
direction away from the boss 21 in the axial direction F,
sothatthe flange 220 slides therewith on the boss surface
22 along the direction away from the boss 21, and even-
tually slides off the boss surface 22. After the flange 220
slides off, the roller 200 falls back to the operating position
as an effect of the gravity, to perform the cleaning oper-
ation.

[0049] Fig. 11 is a schematic view of the roller 200 ac-
cording to some embodiments of the present disclosure.
In those embodiments, the flange 220 and the end side
surface 210 are not integral with the body 270 of the roller
200, but coupled to the body 270 via a transmission part
250 (not shown in detail). The transmission part 250 ex-
tends along the axial direction F from the end side surface
210 to the interior of the body 270, and is coupled to the
body 270 via aone-way bearing 260 (not shown in detail).
Hereinafter, reference will be made to Fig. 12 to describe
the structure of the roller 200.

[0050] Fig. 12is aschematic sectional view of the roller
in Fig. 11. As shown therein, the motor 300 is fixed at
one end onto the bracket 11, and includes at the other
end an outer shaft 310 extending along the axis A. The
roller 200 includes a cylindrical body 270 extending along
the axis A. The body 270 is fixedly connected to the output
shaft 310 and can thus rotate along the first rotation di-
rection R1 and second rotation direction as driven by the
output shaft 310. The body 270 at an end away from the
bracket 11 along the axis A includes an end side surface
210. On the end side surface 210 is disposed a flange
220.

[0051] In addition, the roller 200 further includes a
transmission part 250. The transmission part 250 ex-
tends along the axis A from the end side surface 210 to
the interior of the body 270 of the roller 200. Within the
body 270, the transmission part 250 is connected to the
inner wall of the body 270 via the one-way bearing 260.
Specifically, the transmission part 250 is coupled to the
inner ring of the one-way bearing 260, and the body 270
is coupled to the outer ring of the one-way bearing 260.
The inner ring and the outer ring are locked to each other
when the roller 200 rotates along the first rotation direc-
tion R1, and slide relative to each other when the roller
200 rotates along the second rotation direction R2. As
such, the flange 220 rotates with the roller 200 when the
roller 200 rotates along the first rotation direction R1, and
is stationary relative to the boss 21 when the roller 200
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rotates along the second rotation direction R2.

[0052] Returning to Fig. 11, only one flange 220 is dis-
posed on the end side surface 210 of the roller 200. The
flange 220 in the embodiment is identical to the flange
210 in Fig. 9 (e.g. a structural contact surface 221 and a
guide surface 222) and have the same function. As dis-
cussed above, the flange 220 can rotate with the roller
200 along the first rotation direction R1 when the roller
200 rotates along the first rotation direction R1. Accord-
ingly, the flange 220 as shown in Fig. 11 can implement
the movement process as shown in Figs. 10A through
10C, i.e., by abutting against the boss surface and rolling
on the boss surface 22, the flange 220 drives the whole
cleaning assembly 10 to move towards the receiving po-
sition. Once the cleaning assembly 10 reaches the re-
ceiving position, the motor 300 stops driving the roller
200, to retain the cleaning assembly 10 at the receiving
position.

[0053] Different than that in the previous embodi-
ments, the flange 220 cannot be driven to rotate along
the second rotation direction R2 since the one-way bear-
ing 270 is provided. Therefore, when the cleaning as-
sembly 10 needs to move from the receiving position to
the operating position, the roller 200 is driven to rotate
along the firstrotation direction R1. At this time, the flange
220 continues toroll onthe boss surface 22. Havingrolled
over the outer peripheral surface of the flange, the clean-
ing assembly 10 falls back to the operating position.
Moreover, since the flange 220 does not rotate with the
roller 200 when the roller 200 rotates along the second
rotation direction R2 (i.e., the flange is stationary relative
to the boss 21). Therefore, when the roller 200 rotates
along the second rotation direction R2, the flange 220
does not drive the cleaning assembly 10 to move, thus
not affecting the operation performed when the roller 200
rotates along the second rotation direction R2. As such,
the mechanism for moving the roller 200 in the axial di-
rection F is not required in the roller 200 as shown in Fig.
11, and the flange 220 is always kept to abut against the
boss 21 disposed on the body; when the cleaner 1 is
cleaning a surface, a roller 200 rotates along the second
rotation direction R2; when required to lift the cleaning
assembly including the roller brush 200, the cleaner 1 is
switched from the second rotation direction R2 to the first
rotation direction R1. It would be appreciated that the first
rotation direction R1 is related to the second rotation di-
rection R2, switch control is performed by the controller
of the cleaner 1.

[0054] Although the claims of the present disclosure
are formulated for a specific combination of features, it
would be appreciated that the scope of the present dis-
closure further covers any novel feature or any novel
combination of features generalized explicitly orimplicitly
from the contents disclosed here regardless of whether
it relates to the same solution currently claimed in any
one of the claims.
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Claims

Alifting apparatus (100) for a cleaning assembly (10)
adapted to be mounted in the cleaning assembly
(10), comprising:

a motor (300) comprising an output shaft (310);
a roller (200) coupled to the output shaft (310)
and configured, with rotation of the output shaft
(310), to rotate about an axis (A) of the output
shaft (310) along a first rotation direction (R1)
or a second rotation direction (R2), the first ro-
tation direction (R1) being opposite to the sec-
ond rotation direction (R2);

characterized by further comprising:

aboss (21) fixedly disposed on an end on a side
adjacent to the roller (200) and away from the
output shaft (310), and configured to lift the roller
(200) when the roller (200) rotates along the first
rotation direction (R1).

The lifting apparatus (100) of claim 1, characterized
in that the roller (200) comprises:

a side end surface (210) located at the end;
a flange (220) disposed on the side end surface
(210) and configured to abut against a boss sur-
face (22) of the boss (21) when the roller (200)
rotates along the first rotation direction (R1).

The lifting apparatus (100) of claim 2, characterized
in that the flange (220) is configured to be spaced
apart from or in direct contact with the boss (21) in
an axial direction (F) parallel to the axis (A) when the
roller (200) rotates along the second rotation direc-
tion (R2) at an operating position of the cleaning as-
sembly (10).

The lifting apparatus (100) of claim 3, characterized
in that the flange (220) is further configured to move
towards the boss (21) along the axial direction (F)
when the roller (200) rotates along the first rotation
direction (R1) at the operating position spaced apart
from the boss (21), to abut against the boss surface
(22), and move away from the boss (21) along the
axial direction (F) when the roller (200) rotates along
the second rotation direction (R2) at a receiving po-
sition of the cleaning assembly (10).

The lifting apparatus (100) of claim 2, characterized
in that an end surface of the flange (220) facing the
boss (110) comprises a contact surface (221) and a
guide surface (222), the contact surface (221) being
parallel to the side end surface (210) and the guide
surface (222) extending from the contact surface
(221) to the side end surface (210) along the second
rotation direction (R2).
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10.

1.

The lifting apparatus (100) of claim 5, characterized
in that the contact surface (221) and the guide sur-
face (222) are arc-shaped about the axis (A), a width
of the guide surface (222) in a radial direction is ta-
pered from the contact surface (221) to the side end
surface (210), and a width of an end portion of the
contact surface (221) away from the guide surface
(222) in the radial direction is tapered along the first
rotation direction (R1).

The lifting apparatus (100) of claim 5, characterized
in that a plurality of flanges (220) are disposed on
the side end surface (210), the plurality of flanges
(220) being equidistant in the first rotation direction
(R1).

The lifting apparatus (100) of claim 1, characterized
in that the roller (200) comprises a receiving cavity
(230) extending along an axial direction (F) parallel
to the axis (A), the motor (300) being disposed in the
receiving cavity (230).

The lifting apparatus (100) of claim 8, characterized
in that a guide slot (232) is opened on an inner wall
(231) of the receiving cavity (230), the guide slot
(232) extending along a direction inclined relative to
the axial direction (F) and comprising a first limit part
(233) at an end of the guide slot (232) and a second
limit part (234) at the other end, and

wherein the receiving cavity (230) receives therein
a rotary pin (240) coupled to the output shaft (310),
the rotary pin (240) comprises a pin shaft (242) dis-
posed on an outer peripheral surface (241) thereof,
the rotary shaft (242) extending into the guide slot
(232) and configured to move in the guide slot (232).

The lifting apparatus (100) of claim 2, characterized
in that the flange (220) is further configured to rotate
with the roller (200) when the roller (200) rotates
along the first rotation direction (R1), and directly
contact the boss (21) and remain stationary when
the roller (200) rotates along the second rotation di-
rection (R2).

The lifting apparatus (100) of claim 10, character-
ized in that the roller (200) further comprises:

a transmission part (250) extending from the
side end surface (210) to an interior of the roller
(200) along an axial direction (F) parallel to the
axis (A); and

a one-way bearing (260) comprising an inner
ring and an outer ring, the inner ring fixedly cou-
pled to an outer periphery of the transmission
part (250), the outer ring fixedly coupled to the
roller (200), the inner ring and the outer ring con-
figured to lock each other when the roller (200)
rotates along the first rotation direction (R1), and
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to slide relative to each other when the roller
(200) rotates along the second rotation direction
(R2).

The lifting apparatus (100) of claim 1, characterized
in that the motor (300) is configured to stop rotating
in response to determining the roller (200) moves to
the receiving position of the cleaning assembly (10).

The lifting apparatus (100) of any one of claims 1-12,
characterized in that the roller (200) cleans a sur-
face to be cleaned, a speed of rotation along the
second rotation direction (R2) being greater than a
speed of rotation along the first rotation speed (R1).

A cleaning assembly (10) adapted to be mounted on
a body (20) of a cleaner (1) and configured to move
between an operating position of abutting against a
surface to be cleaned relative to the body (20) and
a receiving position away from the surface to be
cleaned, characterized in that the cleaning assem-
bly (10) comprises the lifting apparatus of any one
of claims 1-13.

A cleaner (1) adapted to operate on a surface to be
cleaned, characterized by comprising:

a body (20) comprising a boss (21); and

the cleaning assembly (10) of claim 14 adapted
to be mounted on the body (20) so that a side
end surface (210) of a lifting apparatus (100) of
the cleaning assembly (10) is adjacent to the
boss (21).

10

15

20

25

30

35

40

45

50

55

10

18



EP 4 382 017 A1

1 - D
—
20 300
| TN M 10
| ) \
v &l
[ % T—b - “}j;.; W
ANNNN ANNNN f(\\\ m\\/\( \\\\" < ANNN
100% \\200 26
Fig. 1A

Fig. 1B

1"



EP 4 382 017 A1

Fraia |
= il

12



EP 4 382 017 A1

Fig. 3

13



EP 4 382 017 A1

Fig. 4

Fig. 5

14



EP 4 382 017 A1

233
240~ / //230
S S SN NS N R G/ A N A I
Y[
__________________________________ _._‘._.@._._:H._ - 7z 7
a f i a i e// a 71 I‘\\‘.'\‘\!
o1 / 232>231
200 234
Fig. 6

15



EP 4 382 017 A1

\310\242 N, 2881 20

16



EP 4 382 017 A1

17



EP 4 382 017 A1

Fig. 9

18



EP 4 382 017 A1

19



EP 4 382 017 A1

Fig. 11

270 \

N

?‘k&&%ﬁﬁ_]—i

TS

IAVILRLRANY
1

Q\\\ WY

Fig. 12

20

280



10

15

20

25

30

35

40

45

50

55

EP 4 382 017 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

EUROPEAN SEARCH REPORT

Application Number

EP 23 15 5669

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 2022/378267 Al (FANG JIANQIANG [CN]) 1-15 INV.
1 December 2022 (2022-12-01) A47L13/20
* paragraph [0049] - paragraph [0049]; A47L11/18
figures 5,6 *
A CN 112 842 174 A (SHENZHEN PUREH2B LIFE 1-15
TECH CO LTD) 28 May 2021 (2021-05-28)
* paragraph [0026] - paragraph [0042];
figures 5,6 *
A CN 114 129 089 A (DALIAN BONNADE SCIENCE 1-15
AND TECH CO LTD) 4 March 2022 (2022-03-04)
* paragraph [0040] - paragraph [0052];
figure 11 *
TECHNICAL FIELDS
SEARCHED (IPC)
A47L
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
§ Munich 7 August 2023 Blumenberg, Claus
o
§ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
= E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
z Atechnological Background e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

21




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 382 017 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 23 15 5669

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-08-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2022378267 Al 01-12-2022 AU 2019283866 Al 09-07-2020
CN 109528093 A 29-03-2019
EP 3669738 Al 24-06-2020
JP 7007021 B2 24-01-2022
JP 2020099900 a 02-07-2020
Us 2020196817 Al 25-06-2020
Us 2022378267 Al 01-12-2022

CN 112842174 A 28-05-2021 NONE

CN 114129089 A 04-03-2022 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22



	bibliography
	abstract
	description
	claims
	drawings
	search report

