EP 4 461 186 A1

(1 9) Européisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 4 461 186 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
13.11.2024 Bulletin 2024/46

(21) Application number: 22918137.5

(22) Date of filing: 27.06.2022

(51) International Patent Classification (IPC):
A47L 11/40(2006.01) A47L 11/24 (2006.01)

(52) Cooperative Patent Classification (CPC):
A47L 11/24; A47L 11/40

(86) International application number:
PCT/CN2022/101608

(87) International publication number:
WO 2023/130681 (13.07.2023 Gazette 2023/28)

(84) Designated Contracting States:
AL ATBEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC 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: 05.01.2022 CN 202220023511 U

(71) Applicant: Beijing Roborock Technology Co., Ltd.
Beijing 102206 (CN)

(72) Inventor: XU, Hongliang
Beijing 102206 (CN)

(74) Representative: Cabinet Beau de Loménie
158, rue de I’'Université
75340 Paris Cedex 07 (FR)

(54) AUTOMATIC CLEANING APPARATUS, AND SYSTEM

(57)  Anautomatic cleaning apparatus, comprising: a
moving platform (100), which is configured to automati-
cally move on an operation surface and comprises a
cover plate (200); and a key assembly (400) assembled
on the cover plate (200), the key assembly (400) com-
prising a key cap (410) and a support (420), and the key
cap (410) being assembled on the support (420), wherein
the support (420) and the cover plate (200) are integrally

formed; the key cap (410) comprises a key cap pressing
portion (411) and a key cap skirt (412); the key cap (410)
is directly assembled on the integrally formed support
(420); and a decorative cover (300) provided on a top
surface of the cover plate (200) presses the key cap skirt
(412) for fixation, thereby integrally simplifying the
mounting structure of the key cap assembly (400), and
facilitating early assembly and later maintenance.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 461 186 A1 2

Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of Chinese Pa-
tent Application No. 202220023511.5 filed on January 5,
2022, which is incorporated herein by reference in its
entirety as a part of the present application.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
cleaning robot technology, and in particular to an auto-
matic cleaning device and a system.

BACKGROUND

[0003] Cleaning robots including sweeping robots,
mopping robots, sweeping and mopping integrated ro-
bots and the like are becoming more and more popularin
modern life, which brings convenience to homes. With
the popularity of the cleaning robots, the functions and
structures of the cleaning robots have become more and
more complex, and thus the production cost.

[0004] In the prior art, some cleaning robots are ad-
ditionally provided with structures or functions such as
automatic charging, automatic dust removal, lifting and
vibration. As a result, the degree of the complexity of
various parts of the cleaning robots is increased while the
cleaning robots are getting more intelligent, causing a lot
of inconvenience to subsequent maintenance.

SUMMARY

[0005] According to embodiments of the present dis-
closure, an automatic cleaning device is provided by the
present disclosure. The automatic cleaning device in-
cludes a mobile platform which is configured to automa-
tically move on an operation surface and includes a cover
plate; and a button assembly which is assembled to the
cover plate, wherein the button assembly includes a
button cap and a bracket, and the button cap is as-
sembled to the bracket, and the bracket and the cover
plate are integrally formed.

[0006] In some embodiments, the button cap includes
a button cap pressing portion and a button cap skirt
border, and the button cap skirt borderis disposed around
the button cap pressing portion.

[0007] In some embodiments, a decorative cover dis-
posed on a top surface of the cover plate is further
included, wherein the decorative coverincludes a mount-
ing hole that matches with the button cap pressing portion
in shape, and when the button cap is assembled to the
bracket, an edge of the mounting hole presses against
the button cap skirt border.

[0008] Insome embodiments, the cover plate includes
a button cap mounting portion that substantially matches
with the button cap skirt border in contour, and when the
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button cap is assembled to the bracket, the button cap
skirt border fits with the button cap mounting portion, and
an upper surface of the button cap skirt border is sub-
stantially coplanar with or is slightly higher than an upper
surface of the cover plate.

[0009] Insomeembodiments, the button cap mounting
portion includes a groove extending circumferentially
along an edge, the button cap skirt border includes a
protruding rim extending circumferentially along an edge,
and when the button cap is assembled to the bracket, the
protruding rim is inserted into the groove.

[0010] In some embodiments, an inner side and/or an
outer side of the protruding rim include(s) at least one
protrusion.

[0011] Insome embodiments, the button cap mounting
portion includes two button holes disposed symmetri-
cally, and the bracket is integrally formed in the button
holes.

[0012] In some embodiments, the button cap further
includes a first protruding portion and a second protrud-
ing portion which are disposed on a lower surface of the
button cap pressing portion, and when the button cap is
assembled to the bracket, the first protruding portion and
the second protruding portion implement pressing
through the bracket.

[0013] In some embodiments, the first protruding por-
tion and the second protruding portion each includes a
columnar structure extending downward from the lower
surface of the button cap pressing portion and a conical
structure extending downward from the columnar struc-
ture, and a flat structure is formed at a joint where the
columnar structure is connected with the conical struc-
ture.

[0014] In some embodiments, the bracket includes at
least one elastic arm and a button ring connected through
the at least one elastic arm, the button ring is configured
to prop up the flat structure after the conical structure
passes through the button ring, and the elastic arm is
configured to enable the button ring to restore an original
position thereof.

[0015] In some embodiments, the bracket includes at
least one elastic arm and a button plate connected
through the at least one elastic arm, the button plate is
configured to transmit a pressing force through the first
protruding portion and the second protruding portion
when the button cap is pressed, and the elastic arm is
configured to enable the button plate to restore an original
position thereof.

[0016] In some embodiments, a lower surface of the
button plate includes a conical protrusion, and the conical
protrusion is configured for use inimplementing pressing.
[0017] In some embodiments, a switch element is
further included, wherein the switch element is config-
ured to be triggered by pressing applied through the
conical structure or the conical protrusion.

[0018] Compared with the prior art, the embodiments
of the present disclosure have the following technical
effects.
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[0019] The present disclosure provides an automatic
cleaning device. The button assembly is assembled to
the cover plate of the automatic cleaning device. The
button assembly includes the button cap and the bracket,
and the button cap includes the button cap pressing
portion and the button cap skirt border. The bracket
and the cover plate are integrally formed. The button
capisdirectly assembled to the integrally formed bracket.
The decorative plate presses against the button cap skirt
border for fixing. As a result, the structure of the button
cap assembly to be assembled can be simplified, thereby
facilitating early assembling and later maintenance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The drawings, which are incorporated in and
constitute a part of this specification, illustrate embodi-
ments consistent with the present disclosure, and serve
together with the specification to explain principles of the
present disclosure. It is apparent that the drawings in the
following description are only some embodiments of the
present disclosure, and for those of ordinary skill in the
art, other drawings can also be obtained from these
drawings without creative efforts, in which:

FIG. 1 is an oblique view of an automatic cleaning
device according to some embodiments of the pre-
sent disclosure;

FIG. 2 is a schematic structural diagram of a bottom
of an automatic cleaning device according to some
embodiments of the present disclosure;

FIG. 3 is a schematic structural diagram of assem-
bling of a button assembly of an automatic cleaning
device according to some embodiments of the pre-
sent disclosure;

FIG. 4 is a schematic top view of a button cap of an
automatic cleaning device according to some embo-
diments of the present disclosure;

FIG. 5ais a schematic bottom view of a button cap of
an automatic cleaning device according to some
embodiments of the present disclosure;

FIG. 5b is a schematic bottom view of a button cap of
an automatic cleaning device according to some
embodiments of the present disclosure;
FIG.6isaschematictop view of a decorative cover of
an automatic cleaning device according to some
embodiments of the present disclosure;

FIG. 7 is a schematic structural diagram of a cover
plate of an automatic cleaning device according to
some embodiments of the present disclosure;

FIG. 8ais an enlarged schematic structural diagram
of an upper side of a button bracket of an automatic
cleaning device according to some embodiments of
the present disclosure;

FIG. 8b is an enlarged schematic structural diagram
of a lower side of a button bracket of an automatic
cleaning device according to some embodiments of
the present disclosure;
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FIG. 9 is a schematic structural diagram of assem-
bling of a button assembly of an automatic cleaning
device according to some embodiments of the pre-
sent disclosure; and

FIG. 10 is a schematic diagram of a sectional struc-
ture of a button assembly of an automatic cleaning
device according to some embodiments of the pre-
sent disclosure.

[0021] Reference numerals in the drawings:

mobile platform 100; backward portion 110; forward por-
tion 111; sensing system 120; position determination unit
121; buffer 122; cliff sensor 123; control system 130;
driving system 140; driving wheel assembly 141; steering
assembly 142; cleaning module 150; dry cleaning mod-
ule 151; side brush 152; main brush module 153; dustbox
300; filter screen 500; energy system 160; human-ma-
chine interaction system 170; cover plate 200; button
assembly 400; button cap 410; hard bracket 420; button
cap pressing portion 411; button cap skirt border 412;
decorative cover 300; mounting hole 310; groove 211;
protruding rim 413; protrusion 414; button hole 212;
elastic arm 421; button ring 422; first protruding portion
417; second protruding portion 418; columnar structure
4181; conical structure 4182; flat structure 4183; button
plate 423; pressing portion 4231; conical protrusion
4232.

DETAILED DESCRIPTION

[0022] To make the objectives, technical solutions and
advantages of the present disclosure clearer, the present
disclosure will be further described in detail in the follow-
ing with reference to the drawings. Apparently, the de-
scribed embodiments are only some, rather than all of the
embodiments, in the present disclosure. Based on the
embodiments of the present disclosure, all other embo-
diments obtained by those of ordinary skill in the art
without creative efforts shall fall within the protection
scope of the present disclosure.

[0023] The terms used in the embodiments of the pre-
sent disclosure are only for the purpose of describing
particular embodiments, and are not intended to limit the
present disclosure. The singular forms "alan", "the" and
"said" used in the embodiments and the appended claims
of the present disclosure are intended to include the
plural forms as well, unless otherwise clearly indicated
in the context. The term "a plurality of" generally includes
at least two.

[0024] It should be understood that the term "and/or"
used herein only describes an associated relationship of
associated objects, and indicates that there may be three
kinds of relationships. For example, A and/or B can
represent that A exists alone, A and B exist concurrently,
and B exists alone. In addition, the character "j" herein
generally indicates an "or" relationship between the con-
textual objects.

[0025] It should be understood that although the terms
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first, second, third, etc. may be used in the embodiments
of the present disclosure to describe certain objects,
these objects should not be limited to these terms. These
terms are only used to distinguish the objects. For ex-
ample, a first object may also be referred to as a second
object, and similarly, a second object may also be re-
ferred to as a first object, without departing from the
scope of the embodiments of the present disclosure.
[0026] It should also be noted that the terms "com-
prise", "include" or any other variants are intended to
cover the nonexclusive inclusion, such that a commodity
or device including a series of elements not only include
those elements, but also include other elements not listed
explicitly, or inherent elements of such commodity or
device. Without more limitations, the element defined
by the phrase "comprising a ..." does not exclude the
existence of other identical elements in the commodity or
device that includes such an element.

[0027] Embodiments of the present disclosure will be
described in detail in the following with reference to the
drawings.

[0028] FIGS. 1 and 2 are schematic structural dia-
grams of an automatic cleaning device according to
some embodiments of the present disclosure. As shown
in FIGS. 1 and 2, the automatic cleaning device may be a
vacuum cleaning robot, or may be a mopping/brushing
robot, or may be a window climbing robot, or the like. The
automatic cleaning device may include a mobile platform
100, a sensing system 120, a control system 130, a
driving system 140, a cleaning module 150, an energy
system 160, and a human-machine interaction system
170.

[0029] The mobile platform 100 may be configured to
move automatically on an operation surface in a target
direction. The operation surface may be a surface to be
cleaned by the automatic cleaning device. In some em-
bodiments, the automatic cleaning device may be a
mopping robot, and is operated on a floor, which serves
as the operation surface. The automatic cleaning device
may also be a window cleaning robot, and is operated on
an outer surface of the glass, which serves as the opera-
tion surface, of a building. The automatic cleaning device
may also be a pipeline cleaning robot, and is operated on
an inner surface, which serves as the operation surface,
of a pipeline. Merely for the purpose of illustration, the
following descriptions of the present disclosure are given
by taking a mopping robot as an example.

[0030] Insome embodiments, the mobile platform 100
may be an autonomous mobile platform or a non-auton-
omous mobile platform. The autonomous mobile plat-
form means that the mobile platform 100 itself can auto-
matically and adaptively make operation decisions ac-
cording to unexpected environmental inputs, while the
non-autonomous mobile platform itself, instead of adap-
tively making operation decisions according to unex-
pected environmental inputs, can execute given pro-
grams or run according to certain logic. Correspondingly,
in the case where the mobile platform 100 is the auton-
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omous mobile platform, the target direction may be
autonomously determined by the automatic cleaning
device. In the case where the mobile platform 100 is
the non-autonomous mobile platform, the target direction
may be set systematically or manually. When the mobile
platform 100 is the autonomous mobile platform, the
mobile platform 100 includes a forward portion 111 and
a backward portion 110.

[0031] The sensing system 120 includes a position
determination unit 121 located on the mobile platform
100, a buffer 122 located at the forward portion 111 of the
mobile platform 100, and a sensing device such as a cliff
sensor 123, an ultrasonic sensor (not shown in the draw-
ings), an infrared sensor (not shown in the drawings), a
magnetometer (not shown in the drawings), an acceler-
ometer (not shown in the drawings), a gyroscope (not
shown in the drawings) and an odometer (not shown in
the drawings), etc., which are located at the bottom of the
mobile platform, for providing various position informa-
tion and motion state information of the automatic clean-
ing device for the control system 130.

[0032] In order to describe behaviors of the automatic
cleaning device more clearly, directions are defined as
follows: the automatic cleaning device may travel on the
floor by means of various combinations of movements
relative to the following three mutually perpendicular
axes defined by the mobile platform 100, i.e., a transver-
sal axis Y, a front and back axis X, and a central vertical
axis Z. A forward driving direction along the front and
back axis X is designated as "forward", and a backward
driving direction along the front and back axis X is de-
signated as "backward". The transversal axis Y substan-
tially extends between aright wheel and a left wheel of the
automatic cleaning device along a center of an axis
defined by a center point of a driving wheel assembly
141. The automatic cleaning device may rotate about the
axis Y. It is referred to as "pitch up" when the forward
portion of the automatic cleaning device is tilted upward
and the backward portion thereof is tilted downward, and
itis referred to as "pitch down" when the forward portion of
the automatic cleaning device is tilted downward and the
backward portion thereof is tilted upward. In addition, the
automatic cleaning device may rotate around the axis Z.
In the forward direction of the automatic cleaning device,
itis referred to as "turn right" when the automatic cleaning
device s tilted to the right of the axis X, and itis referred to
as "turn left" when the automatic cleaning device is tilted
to the left of the axis X.

[0033] As shown in FIG. 2, the cliff sensors 123 are
disposed at the bottom of the mobile platform 100 and in
front and at rear of the driving wheel assembly 141 and
configured to prevent the automatic cleaning device from
falling off when the automatic cleaning device moves
back, so as to protect the automatic cleaning device
against damage. The aforementioned "front" refers to a
side in the same direction as a travelling direction of the
automatic cleaning device, and the aforementioned
"rear" refers to a side in a direction opposite to the
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travelling direction of the automatic cleaning device.

[0034] The position determination unit 121 includes,
butis not limited to, a camera and a laser distance sensor
(LDS).

[0035] The various components in the sensing system

120 may be operated independently or jointly to achieve
intended functions more accurately. The surface to be
cleaned is identified by the cliff sensor 123 and the
ultrasonic sensor to determine the physical properties
of the surface to be cleaned, including surface materials,
the degree of cleanliness, etc., and may be more accu-
rately determined in combination with the camera, and
the LDS, etc.

[0036] Forexample, whetherthe surface to be cleaned
is a carpet may be determined by the ultrasonic sensor,
and if the ultrasonic sensor determines that the surface to
be cleaned is made of a carpet material, the control
system 130 controls the automatic cleaning device to
perform cleaning in a carpet mode.

[0037] The forward portion 111 of the mobile platform
100 is provided with the buffer 122. The buffer 122
detects one or more events (or objects) in a travelling
path of the automatic cleaning device via the sensing
system (forexample, aninfrared sensor) when the driving
wheel assembly 141 propels the automatic cleaning
device to travel on the floor in the process of cleaning.
The automatic cleaning device may control the driving
wheel assembly 141 according to the events (or objects),
such as an obstacle and a wall, detected by the buffer
122, to enable the automatic cleaning device to respond
to the events (or objects), for example, to move away
from the obstacle.

[0038] The control system 130 is disposed on a main
circuit board in the mobile platform 100, and includes a
computing processor, such as a central processing unit
or an application processor, which communicates with
non-temporary memories, such as a hard disk, a flash
memory and a random access memory. The application
processor is configured to receive environmental infor-
mation sensed by the plurality of sensors and transmitted
from the sensing system 120, depict an instant map of an
environment where the automatic cleaning device is
located using a positioning algorithm, e.g., simultaneous
localization and mapping (SLAM), according to obstacle
information fed back by the LDS, and autonomously
determine the travelling path according to the environ-
mental information and the environmental map, to control
the driving system 140 to move forward, backward and/or
steer according to the autonomously determined travel-
ling path. In some embodiments, the control system 130
may also determine, according to the environmental
information and the environmental map, whether to acti-
vate the cleaning module 150 to perform a cleaning
operation.

[0039] In some embodiments, the control system 130
may comprehensively determine a current operation
state of the sweeping robot, according to distance infor-
mation and speed information fed back by the buffer 122
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and the sensing devices such as the cliff sensor 123, the
ultrasonic sensor, the infrared sensor, the magnet-
ometer, the accelerometer, the gyroscope and the od-
ometer. The current operation state of the sweeping
robot, for example, includes the sweeping robot is cross-
ing a doorsill, moving onto a carpet, standing at an edge
of acliff, being stuck at the top or bottom, having a full dust
box or being picked up. The control system 130 may also
give specific next-step action strategies according to
different situations, making the action of the automatic
cleaning device more in line with the requirements of an
owner, and providing better user experience. Further-
more, the control system may plan the most efficient and
reasonable sweeping path and sweeping mode based on
the information of the instant map depicted by SLAM,
thereby greatly improving the sweeping efficiency of the
automatic cleaning device.

[0040] The driving system 140 may execute a driving
command based on specific distance and angle informa-
tion, such as x, y and 6 components, to control the
automatic cleaning device to travel across the floor. As
shownin FIG. 2, the driving system 140 includes a driving
wheel assembly 141 and may control a left wheel and a
right wheel simultaneously. In order to control the move-
ment of the automatic cleaning device more accurately,
the driving system 140 preferably includes a left driving
wheel assembly and a right driving wheel assembly that
are symmetrically arranged along a transversal axis de-
fined by the mobile platform 100.

[0041] Inordertoenable the automatic cleaning device
to move on the floor more stably or have a stronger
movement ability, the automatic cleaning device may
include one or more steering assemblies 142. The steer-
ing assemblies 142 may be driven wheels or driving
wheels, and may structurally include but is not limited
touniversal wheels. The steering assemblies 142 may be
located in front of the driving wheel assembly 141.
[0042] The energy system 160 includes a recharge-
able battery, such as a nickel-hydrogen battery and a
lithium battery. The rechargeable battery may be con-
nected to a charging control circuit, a battery pack char-
ging temperature detection circuit, and a battery under-
voltage monitoring circuit, which are then connected to a
single-chip microcomputer control circuit. A host of the
automatic cleaning device is connected to a charging
station through a charging electrode disposed on a side
of or below the body of the automatic cleaning device for
charging. If the exposed charging electrode is covered
with dust, due to the accumulative effect of charges in the
process of charging, a plastic body around the electrode
will be melted and deformed and even the electrode itself
will be deformed and thus is unable to continue to nor-
mally charge the automatic cleaning device.

[0043] The human-machine interaction system 170
includes buttons that are on a panel of the host and used
by a user to select functions. The human-machine inter-
action system 170 may further include a display screen
and/or an indicator light and/or a speaker, as well as a
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mobile client program. The display, the indicator light and
the speaker show the user the current state or function
options of the automatic cleaning device. For a route
navigation type cleaning device, a mobile client may
show the useramap of the environment where the device
is located, as well as the location of the device, thereby
providing the user with richer and more user-friendly
function items.

[0044] As shown in FIG. 2, the cleaning module 150
may include a dry cleaning module 151.

[0045] The dry cleaning module 151 includes a rolling
brush, a dust box, a fan, and an air outlet. The rolling
brush having certain interference with the floor sweeps
up the garbage on the floor and rolls up the garbage to the
front of a dust suction inlet between the rolling brush and
the dust box. The garbage is then sucked into the dust
box by air having a suction force, which is generated by
the fan and passes through the dust box. The dust
removal capacity of the sweeping robot can be charac-
terized by a dust pickup (DPU) efficiency of the garbage.
The DPU is affected by the structure and the material of
the rolling brush, by a utilization rate of the air in an air
passage formed by the dust suction inlet, the dust box,
the fan, the air outlet and connecting parts among the
dust suction inlet, the dust box, the fan and the air outlet,
and by a type and a power of the fan, which is a complex
problem in the system design. The improvement of the
dust removal capacity is of greater significance to the
energy-limited automatic cleaning device than an ordin-
ary plug-in vacuum cleaner. This is because the improve-
ment of the dust removal capacity directly and effectively
reduces the demand for energy. That is, an original
cleaning device capable of sweeping 80 square meters
of the floor with one single charge may be improved to
sweep 180 square meters or more with one single
charge. In addition, the service life of a battery with a
reduced number of charging times may be greatly pro-
longed, such that the frequency of replacing the battery
by the user may be reduced. More intuitively and impor-
tantly, the improvement of the dust removal capacity is
the most obvious and important user experience as the
user can directly determine whether the thorough swee-
ping/mopping is achieved. The dry cleaning module may
further include a side brush 152 provided with a rotating
shaftatan angle respectto the floor, for moving the debris
into a rolling brush area in the cleaning module 150.
[0046] As an optional cleaning module, the automatic
cleaning device may further include a wet cleaning mod-
ule configured to clean at least part of the operation
surface in a wet cleaning manner. In some embodiments,
the wet cleaning module includes awatertank, a cleaning
head, a driving unit, and the like. Water from the water
tank flows along a water path to the cleaning head, and
the cleaning head cleans at least part of the operation
surface under the driving of the driving unit.

[0047] An existing pressing structure on a cover plate
of the automatic cleaning device is complex. For exam-
ple, for the existing cleaning devices, a button structure
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thereof is mostly provided as: a soft rubber bracket is
disposed on a hard rubber bracket, a hard rubber button
cap and the soft rubber bracket are bonded together, and
then the soft rubber bracket and a decorative cover of an
upper shell of the automatic cleaning device are bonded
together with a double-sided adhesive, at the lower side,
with the hard rubber bracket being fixed to the upper shell
through a hook. Such a button assembly has a large
number of parts and is complex in structure, which
causes a long time in assembling, a complex process
and a high cost. Due to a multi-layer structure of the
button assembly, when the soft rubber bracket is bonded
to the decorative cover of the upper shell of the automatic
cleaning device, a deviation in mounting is easily caused
by positioning with the soft rubber and it is difficult to
disassemble the button. During disassembling, itis prone
to cause the double-sided adhesive and the soft rubber to
be torn up due to the high adhesion between the double-
sided adhesive and the soft rubber, and thus the button
cannot be used repeatedly.

[0048] Embodiments of the present disclosure provide
an automatic cleaning device, which simplifies unneces-
sary elements of the button assembly of the automatic
cleaning device. The button assembly uses one part to
enable a button to have functions of sealing, water re-
sistance, light guide and light shielding, and meanwhile to
enable the mounting, disassembling and maintenance of
the button to be more convenient. In some embodiments,
as shown in FIG. 3, the present disclosure provides an
automatic cleaning device. The automatic cleaning de-
vice includes a mobile platform 100 configured to auto-
matically move on an operation surface. The mobile
platform 100 includes a cover plate 200. The cover plate
200 is configured as at least a part of the mobile platform
100 and may be an upper shell of a housing of the mobile
platform 100. The mobile platform 100 usually includes a
front half portion for bearing a touch button and the like
and arear half portion for bearing a dust box and the like.
The automatic cleaning device further includes a button
assembly 400 assembled to the cover plate 200. The
button assembly 400 is configured to receive a touch from
a user, so that the automatic cleaning device can be
controlled after being touched by the user. The button
assembly 400 includes a flexible button cap 410 and a
hard bracket420. The button cap 410 is assembled to the
bracket 420 for implementing pressing. As shown in FIG.
4, the button cap 410 includes a button cap pressing
portion 411 and a button cap skirt border 412 formed
around the button cap pressing portion 411. The button
cap pressing portion 411 and the button cap skirt border
412 form a vertically stacked structure, with the button
cap pressing portion 411 being located above the button
cap skirtborder 412, so as to be convenience for the user
to press. Outer contours of the button cap pressing por-
tion 411 and the button cap skirt border 412 may be
circular, square, rectangular, elliptical, D-shaped, or
other shapes, which are not limited herein. As shown
in FIG. 8a, the bracket 420 and the cover plate 200 are
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integrally formed through, for example, mold injection
molding or mold compression molding at a later stage.
As the bracket 420 is integrally formed, the step where
the bracket and the cover plate 200 need to be as-
sembled during the assembling process of the button
assembly is omitted, and the light leakage and the water
leakage that may be caused by too many assembling
steps of elements are also avoided, as well as the as-
sembly efficiency of the button assembly is improved. In
some embodiments, as shown in FIGS. 3 and 6, the
automatic cleaning device further includes a decorative
cover 300 disposed on the top surface of the cover plate
200. The decorative cover 300 is usually configured to
concealirregular devices at the top of the mobile platform
100 for providing an attractive appearance and the pro-
tection. As shown in FIG. 6, the decorative cover 300
includes a mounting hole 310 that matches with the
button cap pressing portion 411 in shape. When the
button cap 410 is assembled to the bracket 420, the
button cap pressing portion 411 passes through the
mounting hole 310, and meanwhile, an edge of the
mounting hole 310 presses against the button cap skirt
border 412. In this way, a tight connection is achieved
between the mounting hole 310 and the button cap
pressing portion 411, which avoids the light leakage
and the water leakage. Alternatively, the button cap
pressing portion 411 passes through the mounting hole
310 in an interference manner, which can further avoid
the light leakage and the water leakage.

[0049] In some embodiments, as shown in FIG. 7, the
cover plate 200 includes a button cap mounting portion
210 that substantially matches with the button cap skirt
borderin contour. The button cap mounting portion 210 is
substantially a recessed structure, and a recessed con-
tour of the button cap mounting portion 210 may also be
circular, square, rectangular, elliptical, or D-shaped,
which is not limited herein. When the button cap 400 is
assembled to the bracket 420, the button cap skirt border
412 fits with the button cap mounting portion 210, and an
upper surface of the button cap skirt border 412 is sub-
stantially coplanar with or is slightly higher than an upper
surface of the cover plate 200. During the assembling
process, the button cap is first placed on the button cap
mounting portion 210, and the decorative cover 300 is
then pressed onto the button cap skirt border 412. Since
the upper surface of the button cap skirt border 412 is
substantially coplanar with or is slightly higher than the
upper surface of the cover plate 200, sealing can be
achieved by pressing the upper surface of the button
cap skirt border 412 through the decorative cover 300. In
some embodiments, after the decorative cover 300
presses against the upper surface of the button cap skirt
border 412, the upper surface of the button cap skirt
border 412 is still slightly higher than the upper surface
of the cover plate 200, which can ensure the sealing
performance of the decorative cover 300.

[0050] Insomeembodiments, as showninFIG. 8a, the
button cap mounting portion 210 includes a groove 211
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extending circumferentially along an edge of the button
cap mounting portion 210. The button cap skirt border
412 includes a protruding rim 413 extending circumfer-
entially along an edge of the button cap skirt border 412.
when the button cap 400 is assembled to the bracket 420,
the protruding rim 413 is inserted into the groove 211, so
as to achieve complete sealing between the soft rubber
button cap 400 and the cover plate 200. In some embodi-
ments, the protruding rim 413 is inserted into the groove
211 in an interference manner to achieve complete seal-
ing between the soft rubber button cap 400 and the cover
plate 200. In some embodiments, as shown in FIG. 4, at
least one of an inner surface and an outer surface of the
protruding rim 413 includes at least one protrusion 414,
and a structure of the protrusion 414 is not limited. For
example, the protrusion 414 may be strip-shaped, bump-
shaped orthe like. The protrusion 414 can further seal the
soft rubber button cap 400 and the cover plate 200 to
enhance water resistance and avoid light leakage, which
can alsoincrease the strength of the button cap, increase
friction on a contact surface, and prevent misalignmentin
mounting.

[0051] Insomeembodiments, as showninFIGS.9and
10, the button cap mounting portion 210 includes two
button holes 212 disposed symmetrically, and the brack-
et 420 is integrally formed in the button holes. In some
embodiments, for example, the bracket 420 includes a
button ring 422 connected through at least one elastic
arm 421. The button ring 422 is disposed at an approx-
imate center of the button hole. The button ring 422 is
connected to an inner wall of the button hole through one
or two elastic arms 421. The elastic arm 421 may be
disposed around the button ring 422, so as to increase a
total length of the elastic arm, thereby increasing elasti-
city. The supporting strength is increased through round-
about embracement. The button ring 422 is configured to
bear the button cap 400, so that the button cap 400 can be
pressed to implement a button function. The elastic arm
421 is configured to enable the button ring 422 to restore
its original position. The button ring and the elastic arm
are made of a hard and elastic material, such as hard
rubber or hard plastic or metal.

[0052] In some embodiments, as shown in FIGS. 5a
and 10, the button cap 400 further includes a first pro-
truding portion 417 and a second protruding portion 418,
which are disposed on a lower surface of the button cap
pressing portion 410, and a lower surface of the button
cap 400 includes a recessed portion 416 for accommo-
dating the first protruding portion 417 and the second
protruding portion 418. Each of the first protruding portion
417 and the second protruding portion 418 includes a
columnar structure 4181 extending downward from the
lower surface of the button cap pressing portion and a
conical structure 4182 extending downward from the
columnar structure. The columnar structure 4181 may
be cylindrical or prismatic, the conical structure 4182 may
be a circular boss or a pyramid, and the top surface of the
conical structure 4182 is a flat pressing surface. A flat



13 EP 4 461 186 A1 14

structure 4183 is formed at a joint where the columnar
structure 4181 is connected with the conical structure
4182. The flat structure 4183 surrounds the joint where
the columnar structure 4181 is connected with the conical
structure 4182. When the button cap is s assembled to
the bracket 420, the first protruding portion 417 and the
second protruding portion 418 respectively pass through
the button rings 422, and edges of the button rings 422
prop up the flat structure. It is convenient for the conical
structures 4182 of the first protruding portion 417 and the
second protruding portion 418 to extend into the button
rings 422 and protrude from the button rings 422 to be in
contact with pressed devices on a circuit board to imple-
ment pressing.

[0053] Insome embodiments, the mobile platform 100
further includes a circuit board 700 disposed below the
button assembly 400. The circuit board 700 is provided
with switch elements thereon, such as a micro-switch.
The conical structures 4182 of the first protruding portion
417 and the second protruding portion 418 are abutted
against the switch element, and the switch element is
triggered when subjected to a downward pressing force.
[0054] Insomeembodiments,the bracket420includes
a button plate 423 connected through at least one elastic
arm 421. As shown in FIGS. 8a and 8b, the button plate
423is configured to bear the button cap, so thatthe button
cap can be pressed to achieve the button function. The
elastic arm 421 is configured to enable the button ring to
restore its original position. In some embodiments, the
button plate 423 includes a flat-plate pressing portion
4231 and a conical protrusion 4232. The button plate 423
is integrally formed on an inner edge of the bracket 420
through one or more elongated elasticarms 421. The one
or more elongated elastic arms 421 are disposed around
the button plate 423, to provide the button plate 423 with
sufficient elastic force for pressing and restoring. In some
embodiments, as shown in FIG. 5b, the button cap 40
further includes a first protruding portion 417 and a sec-
ond protruding portion 418, which are disposed on the
lower surface of the button cap pressing portion 410.
When the button cap is assembled to the bracket 420, the
first protruding portion 417 and the second protruding
portion 418 respectively fit with the upper surfaces of the
button plates 423, to implement pressing.

[0055] Insome embodiments, the mobile platform 100
further includes a circuit board 700 disposed below the
button assembly 400. The circuit board 700 is provided
with switch elements thereon, such as a micro-switch.
After the first protruding portion 417 and the second
protruding portion 418 respectively fit with the upper
surfaces of the button plates 423 to implement pressing,
the conical protrusion 4232 is abutted against the switch
element, and the switch element is triggered when sub-
jected to a downward pressing force.

[0056] The present disclosure provides an automatic
cleaning device. The button assembly is assembled to
the cover plate of the automatic cleaning device. The
button assembly includes the button cap and the bracket,
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and the button cap includes the button cap pressing
portion and the button cap skirt border. The bracket
and the cover plate are integrally formed. The button
capisdirectly assembled to the integrally formed bracket.
The decorative plate presses against the button cap skirt
border for fixing. As a result, the structure of the button
cap assembly to be assembled can be simplified, thereby
facilitating early assembling and later maintenance.
[0057] Itshould be noted thatthe various embodiments
in the specification are described in a progressive man-
ner, each embodiment focuses on the differences from
the other embodiments, and the same or similar parts
among the various embodiments may refer to each other.
[0058] The above embodiments are only used to illus-
trate the technical solutions of the present disclosure and
are not intended to limit the present disclosure. Although
the present disclosure has been described in detail with
reference to the foregoing embodiments, those of ordin-
ary skill in the art should understand that, they can still
make modifications to the technical solutions disclosedin
the above various embodiments or make equivalent
substitutions to some of the technical features, and these
modifications or substitutions do not make the essence of
the corresponding technical solutions deviate from the
spirit and scope of the technical solutions of the various
embodiments of the present disclosure.

Claims
1. An automatic cleaning device, comprising:

a mobile platform configured to automatically
move on an operation surface and comprising
a cover plate; and

a button assembly assembled to the cover plate,
wherein the button assembly comprises a button
cap and a bracket, and the button cap is as-
sembled to the bracket,

wherein the bracket and the cover plate are
integrally formed.

2. The automatic cleaning device according to claim 1,
wherein the button cap comprises a button cap
pressing portion, and a button cap skirt border dis-
posed around the button cap pressing portion.

3. The automatic cleaning device according to claim 2,
further comprising a decorative cover disposed on a
top surface of the cover plate, wherein the decorative
cover comprises a mounting hole that matches with
the button cap pressing portion in shape, and when
the button cap is assembled to the bracket, an edge
of the mounting hole presses against the button cap
skirt border.

4. The automatic cleaning device according to claim 3,
wherein the cover plate comprises a button cap
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mounting portion that substantially matches with the
button cap skirt border in contour, and when the
button cap is assembled to the bracket, the button
cap skirt border fits with the button cap mounting
portion, and an upper surface of the button cap skirt
border is substantially coplanar with or is slightly
higher than an upper surface of the cover plate.

The automatic cleaning device according to claim 4,
wherein the button cap mounting portion comprises
a groove extending circumferentially along an edge,
the button cap skirt border comprises a protruding
rim extending circumferentially along an edge, and
when the button cap is assembled to the bracket, the
protruding rim is inserted into the groove.

The automatic cleaning device according to claim 5,
wherein an inner side and/or an outer side of the
protruding rim comprise(s) at least one protrusion.

The automatic cleaning device according to claim 4,
wherein the button cap mounting portion comprises
two button holes disposed symmetrically, and the
bracket is integrally formed in the button holes.

The automatic cleaning device according to claim 7,
wherein the button cap further comprises a first
protruding portion and a second protruding portion
which are disposed on a lower surface of the button
cap pressing portion, and when the button cap is
assembled to the bracket, the first protruding portion
and the second protruding portion implement press-
ing through the bracket.

The automatic cleaning device according to claim 8,
wherein the first protruding portion and the second
protruding portion each comprises a columnar struc-
ture extending downward from the lower surface of
the button cap pressing portion and a conical struc-
ture extending downward from the columnar struc-
ture, and a flat structure is formed at a joint where the
columnar structure is connected with the conical
structure.

The automatic cleaning device according to claim 9,
wherein the bracket comprises at least one elastic
arm and a button ring connected through the at least
one elastic arm, the button ring is configured to prop
up the flat structure after the conical structure passes
through the button ring, and the elastic arm is con-
figured to enable the button ring to restore an original
position thereof.

The automatic cleaning device according to claim 8,
wherein the bracket comprises at least one elastic
arm and a button plate connected through the atleast
one elastic arm, the button plate is configured to
transmit a pressing force through the first protruding

10

15

20

25

30

35

40

45

50

55

EP 4 461 186 A1

12,

13.

16

portion and the second protruding portion when the
button cap is pressed, and the elastic arm is config-
ured to enable the button plate to restore an original
position thereof.

The automatic cleaning device according to claim 11,
wherein a lower surface of the button plate com-
prises a conical protrusion, and the conical protru-
sion is configured for use in implementing pressing.

The automatic cleaning device according to claim 9
or 12, further comprising a switch element config-
ured to be triggered by pressing applied through the
conical structure or the conical protrusion.
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