EP 4 039 154 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 4 039 154 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
10.08.2022 Bulletin 2022/32

(21) Application number: 22154097.4

(22) Date of filing: 28.01.2022

(51) International Patent Classification (IPC):
A47L 9/04 (2006.01)

(562) Cooperative Patent Classification (CPC):
A47L 9/0477; A4TL 9/0488; A47L 9/0494;
A47L 2201/00

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 05.02.2021 CN 202110168123

(71) Applicants:
* Yunjing Intelligence Technology
(Dongguan) Co., Ltd.
Dongguan, Guangdong 523000 (CN)

* Yunjing Intelligence (Shenzhen) Co., Ltd.
Shenzhen 518000 (CN)

(72) Inventors:
¢ XIE, Minzhao
Shenzhen, 518000 (CN)
¢ LIN, Weijing
Shenzhen, 518000 (CN)

(74) Representative: Sach, Greg Robert
Valet Patent Services LLP
Siedlungsstrasse 4a
85253 Erdweg (DE)

(54) ROLLER BRUSH ASSEMBLY AND CLEANING ROBOT

(567)  Aroller brush assembly includes a roller brush
device, a lifting drive motor, and a lifting transmission
assembly. The roller brush device includes a roller brush
housing and a roller brush rotatably connected in the roll-
er brush housing, and one side of the roller brush housing
is provided with a swing arm. The lifting transmission

assembly is connected to the lifting drive motor and driv-
en by the lifting drive motor to drive the swing arm to
swing, thereby lifting the roller brush device. Thus, the
roller brush device can be lifted and held in a lifted posi-
tion, thereby improving the adaptability of a cleaning ro-
bot having the roller brush assembly.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 039 154 A1 2

Description
RELATED APPLICATIONS

[0001] This application claims priority to Chinese Ap-
plication No. 202110168123.6, filed on February 05,
2021, which is hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of cleaning robots, and in particular to a roller brush
assembly and a cleaning robot with the same.

BACKGROUND

[0003] A cleaning robot generally includes a roller
brush device and a side brush device. The roller brush
device has a roller brush which can be driven by a roller
brush drive motor to roll and clean the ground. The side
brush device can be driven by a side brush drive motor
to rotate around a vertical axis to clean the ground. How-
ever, the current roller brush device keeps attaching with
the ground during its work progress including the robot
returning to clean itself where cleaning is not needed to
apply to the ground, which limits the speed of movement
of the cleaning robot. Moreover, a height of the roller
brush from the ground is fixed, that is, the roller brush
cannot change its height for cleaning somewhere with
special areas. The side brush device has the same prob-
lem as that of the roller brush device.

SUMMARY

[0004] Oneobjective ofthe presentdisclosureis to pro-
vide a roller brush assembly with the function of lifting
and holding the roller brush device in a lifted position
when needed to improve the adaptability of the cleaning
robot having the roller brush assembly.

[0005] Another objective of the present disclosure is
to provide a cleaning robot having the roller brush as-
sembly.

[0006] In some examples, a roller brush assembly
comprises a roller brush device, a lifting drive motor, and
a lifting transmission assembly. The roller brush device
comprises a roller brush housing and a roller brush ro-
tatably connected in the roller brush housing, and one
side of the roller brush housing is provided with a swing
arm. The lifting transmission assembly is connected to
the lifting drive motor and driven by the lifting drive motor
to drive the swing arm to swing, allowing the roller brush
device to be lifted.

[0007] Insome aspects, the roller brush device swings
downward and returns by its own gravity.

[0008] In some aspects, the swing arm is configured
to swing upward to lift the roller brush device when the
roller brush housing encounters an obstacle, and the roll-
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er brush device is capable of backswing downward by
its own gravity, realizing a self-adaptive floating of the
roller brush device.

[0009] In some aspects, the lifting transmission as-
sembly comprises a moving member cooperating with
the swing arm and configured to drive the swing arm to
drive the roller brush device to swing upward, and a lifting
transmission mechanism connected to the lifting drive
motor and the moving member to drive the moving mem-
ber to move.

[0010] In some aspects, the moving member is mov-
able up and down under driving of the lifting drive motor,
the moving member comprises a first moving part coop-
erating with the swing arm, and upward movement of the
first moving part allows the swing arm to to drive the roller
brush device swinging upward.

[0011] Insome aspects, a positioning sensor is provid-
ed on the moving member to sense whether the moving
member is lifted up in place.

[0012] Insome aspects, the lifting drive motor compris-
es an output shaft vertically arranged and extending up-
ward. The lifting transmission mechanism comprises a
screw rod in a thread connection with the moving mem-
ber, and a gear set comprising a driving gear fixedly con-
nected to the output shaft and a driven gear fixedly con-
nected to the screw rod.

[0013] In some aspects, the swing arm comprises a
connecting arm and a contact arm. The connecting arm
is disposed on one side of the roller brush housing, the
contact arm has a first end of the contact arm connected
to the connecting arm and a second end defined with a
contact portion. The moving member moves to drive the
contact portion towards one side away from the roller
brush device, thereby driving the roller brush device to
swing upward.

[0014] In some aspects, the roller brush assembly
comprises a mounting housing, the moving member is
mounted on the mounting housing and movable up and
down, a swing groove is defined and penetrated down-
wardly on a side surface of the mounting housing, the
moving member comprises a first moving part extended
into the swing groove, the contact arm is swing arranged
in the swing groove. The upward movement of the first
moving part pushes the contact arm to swing to a side
away from the roller brush device, allowing the roller
brush device to be lifted; and an inner wall of the swing
groove away from the roller brush device limits a swing
range of the contact arm.

[0015] In some aspects, the connecting arm is located
under and close to the mounting housing, and the mount-
ing housing is configured to limit an upward swing range
of the connecting arm.

[0016] Insomeaspects,arecessisformed ata position
of the roller brush housing adjacent to the connecting
arm, and the lifting drive motor is arranged correspond-
ingly to the recess.

[0017] Insome aspects, the moving member is config-
ured to be movable forward and backward under driving
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of the lifting drive motor and the lifting transmission mech-
anism. The lifting transmission mechanism comprises a
screw rod extending forward and backward and a slider
in a thread connection to the screw rod, the moving mem-
ber is slidably sleeved on the screw rod, and an elastic
member is disposed between the moving member and
the slider. The slider is slid toward the moving member
under driving of the lifting drive motor to make the elastic
member in a compressed state push the moving mem-
ber, thereby pushing the swing arm towards one side
away from the roller brush device.

[0018] In some aspects, the swing arm comprises a
contact portion pushed by the moving member, and the
contact portion is located at one side of the moving mem-
ber away from the slider. The swing arm is pushed by
the moving member to swing to contact a contact wall
when the lifting drive motor reaches a preset stroke.
[0019] In some aspects, the swing arm is formed with
a gap for allowing the screw rod to pass therefrom.
[0020] In some aspects, a limit sliding slot extended
forward and backward is defined in the moving member,
a limit protrusion is protruded from the slider and toward
the moving member, and the limit protrusion is slidably
engaged with the limit sliding slot.

[0021] In some aspects, the swing arm is configured
to be pivotally connected to a fixing structure inside a
cleaning robot.

[0022] In some aspects, the roller brush housing fur-
ther comprises a pivoting arm, the pivoting arm and the
swing arm are located on a same side of the roller brush
housing and spaced apart along a length direction of the
roller brush housing, a free end of the pivoting arm is
configured to be pivotally connected to a fixing structure
inside a cleaning robot, and the roller brush device is
capable of swinging up and down by the pivoting arm
and the swing arm.

[0023] In some examples, a cleaning robot comprises
an aforesaid roller brush assembly.

[0024] The roller brush assembly of the present disclo-
sure is provided with a lifting drive motor and a lifting
transmission assembly connected with the lifting drive
motor, and one side of the roller brush housing is provided
with a swing arm. The lifting transmission assembly is
driven by the lifting drive motor to drive the swing arm to
swing, thereby lifting the roller brush device. Thus, the
roller brush device can be lifted and kept in the lifted
position to avoid obstructing or affecting the movement
of the cleaning robot during no cleaning is performed.
Moreover, by adjusting the height of the roller brush de-
vice, it is also helpful to clean certain special areas for
the cleaning robot and improve the adaptability of the
cleaning robot.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings facilitate an un-
derstanding of the various embodiments of this disclo-
sure. In such drawings:
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FIG. 1 is a perspective view of a linkage assembly
for side brush and roller brush according to an em-
bodiment of the present disclosure;

FIG. 2 is a bottom view of a linkage assembly for
side brush and roller brush according to an embod-
iment of the present disclosure;

FIG. 3 is a cross-sectional view along the line A-A in
FIG. 2;

FIG. 4 is a cross-sectional view along the line B-B in
FIG. 2;

FIG. 5 is a top view of a linkage assembly for side
brush and roller brush according to an embodiment
of the present disclosure;

FIG. 6 is a perspective view of the linkage assembly
in FIG.1, in which partial structure of the linkage as-
sembly is hidden;

FIG. 7 is a perspective view of the linkage assembly
shown in FIG. 6 from a different angle;

FIG. 8 is arear view of the linkage assembly shown
in FIG. 6;

FIG. 9is a cross-sectional view of the partial structure
of FIG.8 along the line C-C;

FIG. 10 is a perspective view of a side brush assem-
bly according to an embodiment of the present dis-
closure;

FIG. 11 is a perspective view of a side brush assem-
bly and a contact arm according to an embodiment
of the present disclosure;

FIG. 12 is a top view of a side brush assembly ac-
cording to an embodiment of the present disclosure;
FIG. 13 is a cross-sectional view along the line D-D
in FIG. 12;

FIG. 14 is a partial view of a roller brush assembly
according to another embodiment of the present dis-
closure; and

FIG. 15 is a perspective view of the roller brush as-
sembly in FIG. 14, in which partial structure of the
roller brush assembly is hidden.

DETAILED DESCRIPTION

[0026] Inordertoexplainindetail the technical content,
construction features, the purpose and effect achieved
by the present disclosure, the following combined with
the implementation and the attached drawings are de-
scribed in detail.

[0027] Note that all orientation words such as "for-
ward", "backward", "up”, "down", "top", "bottom", etc. are
defined in terms of a base station in normal use, and a
direction in which a cleaning robot moves is "front".
[0028] Referring to FIGS. 1 to 13, the present disclo-
sure provides a roller brush device 10 and a side brush
device 20, which are parts of a cleaning robot and are
configured for cleaning the ground.

[0029] As shown in FIGS. 1 to 5, the cleaning robot is
also provided with a lifting drive motor 30 and a lifting
transmission assembly connected to the lifting drive mo-
tor 30. Specifically, the lifting transmission assembly is
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driven by the lifting drive motor 30 to drive the roller brush
device 10 and/or the side brush device 20 to lift upward.
[0030] Aroller brush assembly, which includes the roll-
er brush device 10, the lifting drive motor 30 and the lifting
transmission assembily, is provided. The roller brush de-
vice 10 can be lifted by the roller brush assembly and
held in a lifted position, so that the cleaning robot will not
be obstructed or affected by the roller brush device 10
during the cleaning robot moves but no cleaning is per-
formed. Moreover, certain special areas can be cleaned
by adjusting a height of the roller brush device 10, thereby
improving the adaptability of the cleaning robot.

[0031] Referringto FIGS. 1t09, the roller brush device
10 includes a roller brush housing 11 and a roller brush
12 rotatably connected to the roller brush housing 11,
and one side of the roller brush housing 11 is provided
with a swing arm 13. The lifting transmission assembly
is driven by the lifting drive motor 30 to drive the swing
arm 13 to swing, making the roller brush device 10 to be
lifted. With the cooperation of the swing arm 13 and the
lifting transmission assembly, it is beneficial to drive the
rolling brush device 10 to rise upward.

[0032] The roller brush device 10 can automatically
backswing downward by its own gravity. Specifically,
when the roller brush device 10 needs to return down-
ward, the lifting transmission assembly will make a re-
verse movement under driving of the lifting drive motor
30. The lifting transmission assembly that makes a re-
verse movement will not drive the roller brush device 10,
thereby releasing or gradually releasing the swing arm
13, so that the roller brush device 10 will automatically
swing downward by its own gravity. Of course, it is not
limited to this. For example, in other embodiments, the
roller brush device 10 may also return downward by the
lifting transmission assembly under driving of the lifting
drive motor 30.

[0033] In some instances, during the cleaning robot is
cleaning, in case the roller brush housing 11 encounters
an obstacle, the swing arm 13 will swing upward because
of the obstacle to lift the roller brush device 10 upward,
and then the roller brush device 10 will fall downward by
its own gravity after crossing the obstacle, thereby real-
izing a self-adaptive floating of the roller brush device 10.
The roller brush device 10 of the present disclosure can
be driven by the lifting drive motor 30 to lift upward and
hold in the lifted position, and can also make a self-adap-
tive floating in case encountering an uneven ground, so
the roller brush device 10 can clean the ground better.
[0034] Insomeinstances,the swingarm 13is arranged
on a front side of the roller brush housing 11.

[0035] Thelifting transmission assembly includes a lift-
ing transmission mechanism 40 and a moving member
50. The lifting transmission mechanism 40 is connected
to the lifting drive motor 30 and the moving member 50
to drive the moving member 50 to move, thereby driving
the swing arm 13 to drive the roller brush device 10 to
swing upward.

[0036] The moving member 50 is movable up and
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down under driving of the lifting drive motor 30. In some
instances, the moving member 50 is provided with a first
moving part 51 that cooperates with the roller brush de-
vice 10, and the first moving part 51 moves up to drive
the swing arm 13 to swing the roller brush device 10
upward. In some other embodiments, return of the roller
brush device 10 can also be driven by the first moving
part 51.

[0037] The movement upward of the first moving part
51 can push the swing arm 13 to swing the roller brush
device 10 upward, so, it is not only convenient for driving
the roller brush device 10 torise, butalso facilitates falling
back and/or self-adaptive floating of the roller brush de-
vice 10.

[0038] The swing arm 13 includes a connecting arm
131 and a contact arm 132. Further, the connecting arm
131 is disposed on one side of the roller brush housing
11, afirst end of the contact arm 132 is connected to the
connecting arm 131, and a second end of the contact
arm 132 is formed with a contact portion 1320. Such a
structure of the swing arm 13 is beneficial to drive the
swing arm 13 by pushing or other methods.

[0039] As shown in FIGS. 1, 3 and 6, when the first
moving part 51 moves upward, the contact arm 132 will
be pushed to swing toward one side away from the roller
brush device 10, thereby driving the roller brush device
10 to swing upward. In an exemplary embodiment, the
contact portion 1320 has a contact surface 1321 inclined
from bottom to top toward the first moving part 51, so that
the first moving part 51 may push the contact arm 132
when the first moving part 51 moves upward.

[0040] In some instances, the first moving part 51 is
protruded from the moving member 50 and has a cylin-
drical shape. But it is not limited to this.

[0041] The contact arm 132 may be fixedly connected
to the connecting arm 131, or may be integrated with the
connecting arm 131. In addition, the connecting arm 131
may be integrated with the roller brush housing 11, or
may be fixedly connected to the roller brush housing 11.
[0042] Specifically, the moving member 50 is mounted
on a mounting housing 60 and movable up and down.
[0043] Insomeinstances, aswing groove 61 is defined
and penetrated downwardly in a side surface of the
mounting housing 60. The first moving part 51 is extend-
ed into the swing groove 61, and the contact arm 132 is
swing arranged in the swing groove 61. An inner wall of
the swing groove 61 away from the roller brush device
10 can limit a swing range of the contact arm 132, as a
result, the reliability of swing is improved.

[0044] In some instances, the connecting arm 131 is
located under and close to the mounting housing 60
which can limit an upward swing range of the connecting
arm 131, thereby further improving the reliability of swing.
[0045] In order to realize a reasonable utilization of
space, a recess 111 is formed at a position of the roller
brush housing 11 adjacent to the connecting arm 131,
and the lifting drive motor 30 is arranged correspondingly
to the recess 111, thereby improving the compactness
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of the overall structure.

[0046] In some instances, a positioning sensor 52 is
provided on the moving member 50 and used to sense
whether the moving member 50 is lifted to a specific po-
sition, so that it can be accurately and timely to know
whether the moving member 50 is lifted into the specific
position. Specifically, the mounting housing 60 is provid-
ed with an opening 62 that exposes the positioning sen-
sor 52.

[0047] In some instances, the lifting drive motor 30 in-
cludes an output shaft 31 vertically arranged and extend-
ing upward, and the lifting transmission mechanism 40
includes a gear set 41 and a screw rod 42. Further, the
gear set41 includes a driving gear 411 fixedly connected
to the output shaft 31 and a driven gear 412 fixedly con-
nected to the top of the screw rod 42, and the screw rod
42 is in a thread connection with the moving member 50,
thereby driving the moving member 50 to move up and
down reliably.

[0048] In some instances, the gear set 41 further in-
cludes an intermediate gear 413 connected between the
driving gear 411 and the driven gear 412, and the gear
set41 is mounted in a gear box 43. Specifically, the gear
box 43 is fixed on the top of the mounting housing 60.
[0049] Of course, the lifting drive motor 30 and the lift-
ing transmission mechanism 40 are not limited to the
above-mentioned structures.

[0050] Further, the roller brush device 10 includes a
roller brush drive motor 14 fixed on the roller brush hous-
ing 11. A roller brush transmission mechanism 15 is con-
nected to an output end of the roller brush drive motor
14 to drive the roller brush 12 to rotate.

[0051] In some instances, the roller brush housing 11
is further provided with a dust collection port 112 corre-
sponding to a dust collection box (notshown) of the clean-
ing robot. Specifically, the dust collection port 112 and
the swing arm 13 are located on a same side of the roller
brush housing 11, as shown in FIGS. 1 and 7.

[0052] In some instances, the swing arm 13 is config-
ured to be pivotally connected to a fixing structure inside
the cleaning robot. When the swing arm 13 is driven, the
swing arm 13 can reliably swing around a pivot position.
In an exemplary embodiment, the pivot position is set in
an area where the contact arm 132 and the connecting
arm 131 are connected, so as to facilitate swinging.
[0053] Insomeembodiments, asshowninFIGS. 1and
9, the roller brush housing 11 is further provided with a
pivoting arm 113. Specifically, the pivoting arm 113 and
the swing arm 13 are located on a same side of the roller
brush housing 11 and spaced apart along a length direc-
tion of the roller brush housing 11. A free end of the piv-
oting arm 113 is configured to be pivotally connected to
the fixing structure inside the cleaning robot, and theroller
brush device 10 can swing up and down by a cooperation
of the pivoting arm 113 and the swing arm 13. Due to the
pivoting arm 113 cooperating with the swing arm 13, itis
convenient to swing the roller brush device 10 up and
down. Understandably, both the pivoting arm 113 and
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the swing arm 13 are arranged to ensure the roller brush
device 10 to swing up and down more reliably. Of course,
this is only a preferred embodiment, and it is not to be
limited to this. For example, in other embodiments, two
swing arms are arranged on the roller brush housing, and
the two swing arms can be respectively provided with a
lifting drive motor and a lifting transmission assembly.
[0054] Note that the "fixing structure" in the present
disclosure refers to the fact that the structure is in a fixed
state during in use.

[0055] In addition, it should be noted that the structure
of the lifting transmission assembly and how the roller
brush device is driven are not limited to the description
disclosed in the specification. For example, the moving
member may have other structures. In addition to moving
up and down, the moving member can also move forward
and backward, which will be described in detail below.
The movement of the moving member is not limited as
long as the moving member can drive the swing arm.
The lifting transmission assembly can take any possible
way to drive the swing arm to swing. In addition, in case
there is no swing arm on the roller brush housing, the
lifting transmission assembly can take other ways to drive
the roller brush device upward.

[0056] For the swing arm, its specific form, connection
way, and driven way are not limited to the description in
the specification. All technical solutions that are provided
with a swing arm which can swing upward to lift the roller
brush device by a lifting drive motor should fall within the
protection scope of the present disclosure.

[0057] Referring to FIGS. 14 to 15, another example
of the roller brush assembly is disclosed.

[0058] Inthis embodiment, a swing arm 13’ is provided
on one side of aroller brush housing 11°. The lifting trans-
mission assembly includes a lifting transmission mech-
anism "a" and a moving member "b" cooperating with the
swing arm 13’. The moving member b is movable forward
and backward under driving of a lifting drive motor "c"
and the lifting transmission mechanism a. Specifically,
the lifting transmission mechanism a includes a screw
rod a1 extending forward and backward and a slider a2
in a thread connection to the screw rod a1. The moving
member b is slidably sleeved on the screw rod a1, and
an elastic member a3 is disposed between the moving
member b and the slider a2. Thus, the slider a2 is slid
toward the moving member b under driving of the lifting
drive motor ¢ to make the compressed elastic member
a3 push the moving member thereby pushing the swing
arm 13’ towards one side away from the roller brush de-
vice 10’, thereby swinging the roller brush device 10’ up-
ward. With the cooperation of the screw rod a1, the slider
a2, the elastic member a3, and the moving member b,
the degree of freedom is increased as the roller brush
device 10’ swings, and problem of structural tolerances
is reasonably avoided. And such an arrangement brings
a reasonable utilization of inner space of the cleaning
robot.

[0059] Specifically, the swing arm 13’ includes a con-
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tact portion 1320’ pushed by the moving member b, and
the contact portion 1320’ is located at one side of the
moving member b away from the slider a2. When the
lifting drive motor ¢ reaches a preset stroke, the swing
arm 13’ is pushed by the moving member b to swing to
contact a contact wall d. Due to the elastic member a3,
poor contact caused by the tolerance problem of the re-
lated structure can be reasonably avoided.

[0060] The contact portion 1320’ is formed with a gap
1322’ for allowing the screw rod a1 to pass therefrom to
cooperate with the moving member b.

[0061] Further, the swing arm 13’ includes a connect-
ingarm 131’ and a contactarm 132’. The connecting arm
131’ is protruding from one side of the roller brush hous-
ing 11, a first end of the contact arm 132’ is connected
to the connecting arm 131’, and a second end of the
contact arm 132’ is defined with a contact portion 1320’
With such a structure, it is convenient to push the swing
arm 13.

[0062] In order for the moving member b to move for-
ward and backward reliably, a limit sliding slot b1 extend-
ed forward and backward is provided in the moving mem-
ber b, and the slider a2 is protruded toward the moving
member b to form a limit protrusion a21 that is slidably
engaged with the limit sliding slot b1. Therefore, the mov-
ing member b will not rotate relative to the screw rod a1.
[0063] Specifically, the screw rod a1 is connected to
the lifting drive motor ¢ by a gear set a4.

[0064] Specifically, a housing e is provided on the out-
side of the screw rod a1, the slider a2, and the moving
member b, and one end wall of the housing e forms the
contactwall d in contactwith the swingarm 13’. Of course,
the contact wall d is not limited to being formed in this
way. For example, in other embodiments, the contact
wall d may also be defined on a gear box f outside the
gear set a4 at one end of the screw rod a1.

[0065] Referring to FIGS. 10 to 13 again, a side brush
assembly includes the side brush device 20, a side brush
drive motor 80, and a side brush transmission mecha-
nism 70. Specifically, the side brush device 20 is con-
nected to the side brush drive motor 80 by the side brush
transmission mechanism 70, so that during cleaning, the
side brush drive motor 80 can drive the side brush device
20 to rotate around a vertical axis thereof.

[0066] The side brush device 20 includes a lifting shaft
22 and a side brush 21 mounted on the lifting shaft 22.
Further, the lifting shaft 22 is connected to the side brush
transmission mechanism 70, thereby driving the side
brush 21 to rotate. The lifting shaft 22 is movable in an
axial direction, so that the side brush device 20 can move
up and down. In such a way, the side brush device 20
can be lifted to improve the adaptability of the cleaning
robot. Furthermore, the side brush device 20 is easy to
make self-adaptive floating cleaning and/or be controlled
to lift by cooperating with other structures.

[0067] Insome instances, the side brush assembly fur-
ther includes an elastic force applying structure. The
elastic force applying structure is configured to provide
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a downward elastic force to the side brush device 20 so
that the side brush 21 can contact with the ground in a
floating way. The elastic force applying structure will store
elastic potential energy when the side brush device 20
is moved upward, and the side brush device 20 will fall
down under actions of the gravity of the side brush device
20 and the release of the elastic potential energy. Thus,
the elastic force applying structure can facilitate the side
brush 21 to self-adaptive float when the ground to be
cleaned is uneven.

[0068] The elastic force applying structure includes a
torsion spring N. Of course, it is not limited to the torsion
spring N. Any structure that can achieve the above func-
tions should fall within the protection scope of the present
disclosure.

[0069] Furthermore, an end cover 90 is mounted on
the lifting shaft 22, a bearing 91 is connected between
the end cover 90 and the lifting shaft 22, and the end
cover 90 is fixed to the lifting shaft 22. In such a way, it
is convenient for the lifting shaft 22 to rotate stably.
[0070] Insome instances, an engagement groove 221
is defined in the lifting shaft 22. The end cover 90 includes
a side wall 92, and the side wall 92 is protruded inwardly
to form an engagement portion 93 engaged with the en-
gagement groove 221 for fixing the end cover 90 to the
lifting shaft 22.

[0071] The elastic force applying structure is config-
ured to provide the downward elastic force to the end
cover 90, and then the elastic force is further transmitted
to the side brush 21 by the lifting shaft 22, so that the
side brush 21 can be floatingly contacted with the ground.
With a cooperation of the elastic force applying structure
and the end cover 90, the side brush 21 can be reliably
and floatingly contacted with the ground.

[0072] Specifically, the elastic force applying structure
takes the torsion spring N, and a torsion arm N1 of the
torsion spring N is forced against the end cover 90. Fur-
ther, a slot 94 is formed at a middle position of a top of
the end cover 90, and a free end of the torsion arm N1
is disposed in the slot 94, so that the torsion spring N can
be reliably connected with the end cover 90. The side
brush assembly further includes a side brush transmis-
sion box 71, and the side brush transmission mechanism
70 is disposed in the side brush transmission box 71.
The side brush transmission box 71 is provided with a
torsion spring bracket 72, and the torsion spring N is
mounted on the torsion spring bracket 72.

[0073] Insomeembodiments, the side brush transmis-
sion mechanism 70 includes a side brush driving gear
(not shown in the figure) connected to an output end of
the side brush drive motor 80, and a side brush driven
gear 74 connected to the lifting shaft 22 by a key joint.
In such a way, the transmission between different struc-
tures is reliable, and the key joint is also helpful to limit
a movement range of the lifting shaft 22 in the axial di-
rection of the lifting shaft 22.

[0074] Insomeembodiments, the side brush assembly
may further include the lifting drive motor 30 and the lifting
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transmission assembly. The lifting drive motor 30 can
drive the lifting transmission assembly to lift the side
brush device 20 upward. Specifically, the side brush de-
vice 20 can automatically fall back by its own gravity,
which may also include a subjected elastic force, and the
lifting drive motor 30 and the lifting transmission assem-
bly will not affect a normal operation of the side brush
device 20. Of course, maybe, the side brush device 20
can fall back by the lifting transmission assembly, as long
as the lifting transmission assembly does not affect the
side brush device 20 during normal cleaning.

[0075] In some instances, the lifting transmission as-
sembly may include the lifting transmission mechanism
40 and the moving member 50. The moving member 50
is provided with a second moving part 53 that cooperates
with the side brush device 20, and the second moving
part 53 moves upward to lift the side brush device 20.
[0076] In an exemplary embodiment, the second mov-
ing part 53 cooperates with the end cover 90 (as shown
in FIG. 7). The second moving part 53 is arranged to hold
up the end cover 90 upward under driving of the lifting
drive motor 30 so as to lift the side brush device 20 up-
ward. When the second moving part 53 is driven down-
ward by the lifting drive motor 30, the side brush device
20 automatically resets down. Thus, the side brush de-
vice 20 can be reliably driven to lift without affecting the
rotation of the side brush device 20.

[0077] It should be noted that the lifting drive motor 30
and the lifting transmission mechanism 40 are not limited
to the specific forms described above.

[0078] The side brush described here is used as an
example to describe the cleaning member. It should be
noted that the side brush 21 in the side brush assembly
can also be replaced with other cleaning members, such
as a mopping module. Correspondingly, the side brush
assembly, the side brush drive motor 80, the side brush
transmission mechanism 70, and the side brush device
20 are respectively a cleaning assembly, a cleaning drive
motor, a cleaning transmission mechanism, and a clean-
ing device.

[0079] Referring to FIGS. 1 to 13, a linkage assembly
for side brush and roller brush is also provided, which
includes the lifting drive motor 30, the lifting transmission
assembly, the roller brush device 10, and the side brush
device 20. The lifting transmission assembly can simul-
taneously drive the side brush device 20 and the roller
brush device 10 to lift upward under driving of the lifting
drive motor 30.

[0080] Inthe presentdisclosure, the side brush device
20 and the roller brush device 10 are lifted and held in
the lifted position, so that the cleaning robot will not be
obstructed or affected by the side brush device 20 and
the roller brush device 10 during the cleaning robot
moves without performing cleaning. Moreover, by adjust-
ing a height of the side brush device 20 and the roller
brush device 10, it is also helpful to clean certain special
areas and improve the adaptability of the cleaning robot.
In addition, since just one lifting drive motor 30 is em-
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ployed to drive both the side brush device 20 and the
roller brush device 10, it is beneficial to the compactness
of the overall structure and the consistency of operation.
[0081] In some instances, the lifting transmission as-
sembly includes the lifting transmission mechanism 40
and the moving member 50 driven by the lifting transmis-
sion mechanism 40 to move up and down. The moving
member 50 is provided with the first moving part 51 that
cooperates with the roller brush device 10 and the second
moving part 53 that cooperates with the side brush device
20. The first moving part 51 moves upward to drive the
roller brush device 10 upward, and the second moving
part 53 moves upward to drive the side brush device 20
upward. Since the moving member 50 can simultaneous-
ly drive the roller brush device 10 and the side brush
device 20, the overall structure is more compact.
[0082] In some instances, the side brush device 20
may include the side brush 21 and the lifting shaft 22
described above. Since the lifting shaft 22 is connected
to the side brush transmission mechanism 70 and mov-
able in the axial direction, it is helpful for the side brush
device 20 to move upward by the second moving part
53. Of course, the side brush device is not limited to this.
In other embodiments, the lifting transmission assembly
may be configured to drive the entire side brush assembly
to lift, thereby lifting the side brush device upward.
[0083] The firstmoving part 51 is disposed on an inner
side of the moving member 50, and the second moving
part 53 is disposed on an outer side of the moving mem-
ber 50, thereby facilitating space utilization.

[0084] Further, rotation centers of the swing arm 13
and the side brush device 20 are located on the same
side of the roller brush housing 11. As shown in FIG.13,
a branch arm 210 of the side brush device 20 is elastic
and passes through a bottom of the roller brush 12 when
the branch arm 210 rotates, thereby facilitating collection
of garbage.

[0085] Understandably, the structures of the side
brush and the roller brush linkage assembly are not lim-
ited to the specific forms described above.

[0086] While the disclosure has been described in con-
nection with what are presently considered to be the most
practical and preferred embodiments, it is to be under-
stood that the disclosure is not to be limited to the dis-
closed embodiments, but on the contrary, is intended to
cover various modifications and equivalent arrangement
included within the spirit and scope of the disclosure.

Claims
1. Aroller brush assembly, comprising:

a roller brush device, comprising a roller brush
housing and a roller brush rotatably connected
in the roller brush housing, one side of the roller
brush housing being provided with a swing arm;
a lifting drive motor; and



13 EP 4 039 154 A1 14

a lifting transmission assembly, connected to
the lifting drive motor and driven by the lifting
drive motor to drive the swing arm to swing, al-
lowing the roller brush device to be lifted.

The roller brush assembly according to claim 1,
wherein the roller brush device is capable of back-
swing downward by its own gravity.

The roller brush assembly according to claim 1,
wherein the swing arm is configured to swing upward
to lift the roller brush device when the roller brush
housing encounters an obstacle, and the roller brush
device is capable of backswing downward by its own
gravity, realizing a self-adaptive floating of the roller
brush device.

The roller brush assembly according to claim 1,
wherein the lifting transmission assembly compris-
es:

a moving member cooperating with the swing
arm and configured to drive the swing arm to
drive the roller brush device to swing upward;
and

a lifting transmission mechanism connected to
the lifting drive motor and the moving member
to drive the moving member to move.

The roller brush assembly according to claim 4,
wherein the moving member is movable up and
down under driving of the lifting drive motor, the mov-
ing member comprises a first moving part cooperat-
ing with the swing arm, and upward movement of
the first moving part allows the swing arm to drive
the roller brush device to swing upward.

The roller brush assembly according to claim 5,
wherein,

the lifting drive motor comprises an output shaft
vertically arranged and extending upward,
the lifting transmission mechanism comprises:

a screw rod in a thread connection with the
moving member; and

a gear set comprising a driving gear fixedly
connected to the output shaft and a driven
gear fixedly connected to the screw rod.

The roller brush assembly according to claim 4,
wherein the swing arm comprises:

a connecting arm disposed on one side of the
roller brush housing; and

a contact arm having a first end connected to
the connecting arm and a second end defined
with a contact portion;
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10.

1.

12.

wherein the moving member moves to drive the
contact portion towards one side away from the
roller brush device, driving the roller brush de-
vice to swing upward.

The roller brush assembly according to claim 7, fur-
ther comprising a mounting housing, wherein the
moving member is mounted on the mounting hous-
ing and movable up and down, a swing groove is
defined and penetrated downwardly on a side sur-
face of the mounting housing, the moving member
comprises afirstmoving part extended into the swing
groove, the contact arm is swing arranged in the
swing groove, the upward movement of the first mov-
ing part pushes the contact arm to swing to a side
away from the roller brush device, allowing the roller
brush device to be lifted, and an inner wall of the
swing groove away from the roller brush device is
configured to limit a swing range of the contact arm.

The roller brush assembly according to claim 8,
wherein the connecting arm is located under and
close to the mounting housing, and the mounting
housing is configured to limit an upward swing range
of the connecting arm.

The roller brush assembly according to claim 4,
wherein,

the moving member is configured to be movable
forward and backward under driving of the lifting
drive motor and the lifting transmission mecha-
nism;

the lifting transmission mechanism comprises:

a screw rod extending forward and back-
ward, the moving member being slidably
sleeved on the screw rod; and

a slider in a thread connection to the screw
rod, an elastic memberis disposed between
the moving member and the slider, the slider
being slid toward the moving member under
driving of the lifting drive motor to make the
elastic member in a compressed state push
the moving member, thereby pushing the
swing arm towards one side away from the
roller brush device.

The roller brush assembly according to claim 10,
wherein the swing arm comprises a contact portion
pushed by the moving member, and the contact por-
tion is located at one side of the moving member
away from the slider; the swing armis pushed by the
moving member to swing to contact a contact wall
when the lifting drive motor reaches a preset stroke.

The roller brush assembly according to claim 10,
wherein the swing arm is formed with a gap for al-
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lowing the screw rod to pass therefrom; and/or

a limit sliding slot extended forward and backward
is defined in the moving member, a limit protrusion
is protruded from the slider and toward the moving
member, and the limit protrusion is slidably engaged
with the limit sliding slot.

The roller brush assembly according to claim 1,
wherein the swing arm is configured to be pivotally
connected to a fixing structure inside a cleaning ro-
bot.

The roller brush assembly according to claim 1,
wherein the roller brush housing further comprises
a pivoting arm, the pivoting arm and the swing arm
are located on a same side of the roller brush housing
and spaced apartalong a length direction of the roller
brush housing, a free end of the pivoting arm is con-
figured to be pivotally connected to a fixing structure
inside a cleaning robot, and the roller brush device
is capable of swinging up and down by the pivoting
arm and the swing arm.

A cleaning robot, comprising a roller brush assembly
which comprises a roller brush device, a lifting drive
motor, and a lifting transmission assembly, wherein
the roller brush device comprises aroller brush hous-
ing and aroller brush rotatably connected in the roller
brush housing, one side of the roller brush housing
is provided with a swing arm, and the lifting trans-
mission assembly is connected to the lifting drive
motor and driven by the lifting drive motor to drive
the swing arm to swing to allow the roller brush de-
vice to be lifted.
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