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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of
cleaning robot technologies, and more particularly to
an automatic cleaning apparatus.

BACKGROUND

[0002] At present, there are mainly two types of clean-
ing robots, that is, a ground sweeping robot and a ground
mopping robot. Theground sweeping robot or the ground
mopping robot has a single function, and may be only
used for sweeping or mopping a ground. If it is desired to
sweep and mop the ground at the same time, both
apparatuses have to be prepared, occupying a double
space and affecting the disposal of other components
due to the unreasonable design of structures. A floor
cleaning apparatus with control circuity is disclosed in
US-A‑2005028316.

SUMMARY

[0003] The invention is set out in the appended set of
claims. An objective of the present invention is to provide
an automatic cleaning apparatus, which can solve one of
the above technical problems. The specific solutions are
described below.
[0004] According to specific embodiments of the pre-
sent invention, the present invention provides an auto-
matic cleaning apparatus, including:

a mobile platform 100 configured to move automa-
tically on an operating surface; and
a cleaningmodule 150 that is disposedon themobile
platform 100 and includes:

a wet cleaning module 400 configured to clean
at least a part of the operating surface bymeans
of wet cleaning;
a dry cleaningmodule 151 configured to cleanat
least a part of the operating surface bymeans of
dry cleaning; and
afloating liftingand loweringstructure600 that is
connected to the dry cleaningmodule 151and is
configured to enable the dry cleaning module
151 to passively move vertically relative to the
mobile platform 100.

[0005] Optionally, the floating liftingand lowering struc-
ture 600 is a parallelogram four-link lifting and lowering
structure configured to passively switch the dry cleaning
module 151 between a lifting state and a lowering state
under the action of an external force.
[0006] Optionally, the floating liftingand lowering struc-
ture 600 includes:

a first fixed bracket 601 fixedly connected to the
mobile platform 100;
a second fixed bracket 602 fixedly connected to the
dry cleaning module 151; and
a connecting rod pair 603, one end of which is
rotatably connected to the first fixed bracket 601
through movable studs, and the other end of which
is rotatably connected to the second fixed bracket
602 through movable studs.

[0007] Optionally, the connecting rod pair 603 in-
cludes:

a first connecting rod pair 6031, one end of which is
rotatably connected to a first end of the first fixed
bracket 601 through movable studs, and the other
end of which is rotatably connected to a first end of
thesecondfixedbracket 602 throughmovablestuds;
and
a second connecting rod pair 6032 disposed oppo-
site to the first connecting rod pair 6031, one end of
which is rotatably connected to a second end of the
first fixed bracket 601 through movable studs, and
the other end of which is rotatably connected to a
second end of the second fixed bracket 602 through
movable studs.

[0008] Optionally, the first connecting rod pair 6031
includes a first connecting rod 60311 and a second con-
necting rod60312whicharearranged inparallel,wherein
one end of each of the first connecting rod 60311 and the
second connecting rod60312 is providedwith a first shaft
hole, and the other end thereof is provided with a second
shaft hole; and
the movable studs rotatably secure the first connecting
rod 60311 and the second connecting rod 60312 to the
first endof the first fixedbracket 601 through the first shaft
holes, and the movable studs rotatably secure the first
connecting rod 60311 and the second connecting rod
60312 to the first end of the second fixed bracket 602
through the second shaft holes.
[0009] Optionally, the second connecting rodpair 6032
includes a third connecting rod 60321 and a fourth con-
necting rod60322whicharearranged inparallel,wherein
one endof eachof the third connecting rod60321and the
fourth connecting rod 60322 is provided with a third shaft
hole, and the other end thereof is provided with a fourth
shaft hole; and
the movable studs rotatably secure the third connecting
rod 60321 and the fourth connecting rod 60322 to the
second end of the first fixed bracket 601 through the third
shaft holes, and the movable studs rotatably secure the
third connecting rod 60321 and the fourth connecting rod
60322 to the second end of the second fixed bracket 602
through the fourth shaft holes.
[0010] Optionally, the first fixed bracket 601 includes:
a first fixed portion 6011 protruding from the first fixed
bracket 601 and extending laterally outward for carrying
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the first connecting rod pair 6031.
[0011] Optionally, the first fixed bracket 601 further
includes:
a second fixed portion 6012 disposed symmetrically with
the first fixed portion 6011 for carrying the second con-
necting rod pair 6032.
[0012] Optionally, the floating liftingand lowering struc-
ture 600 further includes:
a flexible connecting portion connected between the first
fixed bracket 601 and the second fixed bracket 602,
wherein the second fixed bracket 602 moves vertically
relative to the first fixed bracket 601 through the flexible
connectingportionwhen theoperatingsurface isuneven.
[0013] Optionally, the first connecting rod pair 6031 or
the second connecting rod pair 6032 is of a hollowed-out
structure.
[0014] According to specific embodiments of the pre-
sent invention, the present invention further provides an
automatic cleaning apparatus, including:

a mobile platform 100 configured to move automa-
tically on an operating surface; and
a cleaning module 150 disposed on the mobile plat-
form 100, and including:

a dry cleaningmodule 151 configured to cleanat
least a part of the operating surface bymeans of
dry cleaning; and
a floating lifting and lowering structure 600 con-
nected to the dry cleaning module 151 and
configured to enable the dry cleaning module
151 to passively move vertically relative to the
mobile platform 100, wherein the dry cleaning
module151 includesseveral pawls1511 located
between the dry cleaning module 151 and the
operating surface to be cleaned.

[0015] Optionally, the dry cleaning module 151 in-
cludes a primary brush cover 152 and a rolling brush
15114, wherein the rolling brush 15114 rotates in the
primary brush cover to collect dust.
[0016] Optionally, the pawls 1511 are located on a side
of a bottom of the primary brush cover 152 in a travelling
direction of the automatic cleaning apparatus.
[0017] Optionally, the several pawls 1511areuniformly
distributed on a side of the bottom of the primary brush
cover 152 in the travelling direction of the automatic
cleaning apparatus.
[0018] Optionally, the height of the pawl 1511 is slightly
lower than that of the rolling brush 15114.
[0019] Optionally, the pawl 1511 includes an arc sur-
face 15111 facing toward a side of the travelling direction
of the automatic cleaning apparatus.
[0020] Optionally, the pawl 1511 includes a tangent
surface 15112 located on both sides of the arc surface
15111 to reduce travelling resistance.
[0021] Optionally, a projection of the arc surface 15111
along the rolling brush 15114 partially overlaps with the

rolling brush 15114.
[0022] Optionally, the pawl 1511 further includes a
supporting surface 15113 connected to the arc surface
15111.
[0023] Optionally, the supporting surface 15113 is of a
planar structure or an arch-surface structure.
[0024] Compared to the prior art, the embodiments of
thepresent inventionhave the following technical effects.
[0025] The sweepingandmopping integrated cleaning
apparatus according to the present invention canprovide
amore comprehensive cleaning function since the clean-
ing module of the automatic cleaning apparatus is pro-
vided with the dry cleaning module and the wet cleaning
module. Meanwhile, in the dry cleaning module, a four-
link floating lifting and lowering structure is disposed to
enable the dry cleaning module to passively move verti-
cally relative to the mobile platform. When encountering
an obstacle during operation, the cleaning apparatus can
easily pass the obstacle through the four-link floating
lifting and lowering structure, thereby preventing the
obstacle from damaging the cleaning apparatus. Com-
pared to the existing lifting and lowering structure, the
four-link lifting and lowering module enhances the stabi-
lity of thecleaningapparatus, andsubstantially increases
the service life of the lifting and lowering structure.
Further, in practical use, due to parallel lifting and low-
ering characteristics of the parallelogram structure, the
two-sided floating lifting and lowering structure hasbetter
obstacle passing performance than the existing lifting
and lowering structure, and is less liable to be stuck by
various obstacles.
[0026] In addition, in the sweeping and mopping inte-
grated cleaning apparatus according to the present in-
vention, the structure of primary brush cover is improved,
and a row of tooth-shaped protruding pawls are disposed
in a direction of a dust inlet of the primary brush cover and
the pawls follow an arc direction of the primary brush.
After encountering the obstacle, the pawls can push up
the primary brush in cooperation with the lifting and low-
eringmodule, thereby reducing a risk of a slender object,
e.g., a wire being stuck in the primary brush, and pre-
venting a corner of a carpet frombeing directly stuck in an
air channel of the primary brush to push up the robot.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings here, which are
incorporated in the Description and constitute a part of
the Description, show embodiments conforming to the
present invention, and are used to explain the principles
of the present invention together with the Description.
Apparently, the accompanying drawings in the following
description are only some embodiments of the present
invention, and for those of ordinary skills in the art, other
drawings may also be obtained from these accompany-
ing drawings without creative efforts. In the accompany-
ing drawings:
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FIG. 1 is an oblique view of an automatic cleaning
apparatus according to an embodiment of the pre-
sent invention;
FIG. 2 is a schematic structural diagram of a bottom
of an automatic cleaning apparatus according to an
embodiment of the present invention;
FIG. 3 is an oblique view of a drivingwheel assembly
on a side according to an embodiment of the present
invention;
FIG.4 isa front viewof thedrivingwheel assemblyon
a side according to an embodiment of the present
invention;
FIG.5 isanobliqueviewof adust boxaccording toan
embodiment of the present invention;
FIG. 6 is an oblique view of a blower according to an
embodiment of the present invention;
FIG. 7 is a schematic diagram of a dust box in an
open state according to an embodiment of the pre-
sent invention;
FIG. 8 is a schematic diagram of a dust box and a
blower in an assembled state according to an em-
bodiment of the present invention;
FIG. 9 is an exploded view of an automatic cleaning
apparatus according to an embodiment of the pre-
sent invention;
FIG. 10 is a structural diagram of a supporting plat-
form of an automatic cleaning apparatus according
to an embodiment of the present invention;
FIG. 11 is a structural diagram of a vibratingmember
of an automatic cleaning apparatus according to an
embodiment of the present invention;
FIG. 12 is a schematic diagram of a cleaning head
drivingmechanism based on a crank slider mechan-
ism according to another embodiment of the present
invention;
FIG. 13 is a schematic diagram of a cleaning head
driving mechanism based on a double-crank me-
chanism according to another embodiment of the
present invention;
FIG. 14 is a schematic diagram of a cleaning head
driving mechanism based on a crank mechanism
according to another embodiment of the present
invention;
FIG. 15 is a structural diagramof a vibratingmember
according to an embodiment of the present inven-
tion;
FIG. 16 is a schematic structural diagram of the
assembly of a cleaning substrate according to an
embodiment of the present invention;
FIG. 17 is a structural diagramof a cleanwater pump
driven by amotor according to an embodiment of the
present invention;
FIG. 18 is a structural diagram of a lifting and low-
ering module driven by a motor according to an
embodiment of the present invention;
FIG. 19 is a schematic diagram of an automatic
cleaning apparatus in a lifting state according to
an embodiment of the present invention;

FIG. 20 is a schematic diagram of an automatic
cleaning apparatus in a lowering state according
to an embodiment of the present invention;
FIG. 21 is a schematic diagram of a four-link lifting
and lowering structure in a lifting state according to
an embodiment of the present invention;
FIG. 22 is a schematic diagram of a four-link lifting
and lowering structure in a lowering state according
to an embodiment of the present invention;
FIG. 23 is a schematic structural diagram of a dry
cleaning module in a lowering state according to an
embodiment of the present invention; and
FIG. 24 is a schematic structural diagram of a dry
cleaning module in a lifting state according to an
embodiment of the present invention.

List of Reference Numerals:

[0028] 100-mobile platform, 110-rearward portion,
111-forward portion, 120-perception system, 121-posi-
tion determiningdevice, 122-buffer, 123-cliff sensor, 130-
control system, 140-driving system, 141-driving wheel
assembly, 142-steering assembly, 143-elastic element,
146-driving motor, 150-cleaning module, 151-dry clean-
ing module, 152-dust box, 153-filter, 154-dust suction
inlet, 155-air outlet, 156-blower, 160-energy system,
170-human-computer interaction system, 400-wet
cleaning assembly, 410-cleaning head, 420-driving unit,
421-driving platform, 422-supporting platform, 4211-mo-
tor, 4212-driving wheel, 4213-vibrating member, 4214-
connecting rod, 4215-vibration buffering device, 4216-
pawl, 4218-clean water pump pipe, 4219-clean water
pump, 4221-cleaning substrate, 4229-elastic detaching
button, 4224-assembly region, 4225-engagment posi-
tion, 4222-first sliding slot, 4223-second sliding slot,
525-first slider, 528-second slider, 512 (4227)‑swiveling
end, 514 (4226)‑sliding end, 516 (624)‑first pivot, 518
(626)‑second pivot, 800 (600, 700)‑driving mechanism,
500-four-link lifting and lowering structure, 501-first con-
necting end, 502-second connecting end, 5011-first
bracket, 5012-first connecting rod pair, 50121-first con-
necting rod, 50122-second connecting rod, 42194-cable,
50131-cable motor terminal, 50132-cable bracket term-
inal, 50111-cross beam, 50112-sliding slot, 50113-
through hole, 50114-first longitudinal beam, 50115-sec-
ond longitudinal beam, 5021-second bracket, 5022-sec-
ond connecting rod pair, 50221-third connecting rod,
50222-fourth connecting rod, 600-floating lifting and low-
ering structure, 601-first fixed bracket, 602-second fixed
bracket, 603-connecting rod pair, 6031-first connecting
rod pair, 6032-second connecting rod pair, 60311-first
connecting rod, 60312-second connecting rod, 60321-
third connecting rod, 60322-fourth connecting rod, 6011-
first fixed portion, and 6012-second fixed portion.

DETAILED DESCRIPTION

[0029] Tomake the objectives, technical solutions and
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advantages of the present invention clearer, the present
invention will be further described in detail below with
reference to the accompanying drawings. It is obvious
that the described embodiments are only some, but not
all of the embodiments of the present invention. All other
embodiments obtained by those of ordinary skills in the
art without creative efforts based on the embodiments in
the present invention are within the protection scope of
the present invention.
[0030] The terms used in the embodiments of the pre-
sent invention are for the purpose of describing particular
embodiments only and are not intended to limit the pre-
sent invention. The singular forms "a/an", "said" and "the"
used in theembodiments of the present invention and the
appended claims are intended to include the plural forms
as well, unless otherwise indicated clearly in the context.
The term "a plurality of" generally includes at least two.
[0031] It is to be understood that, the term "and/or"
used herein only describes an association relationship
between associated objects, and indicates that there
may be three kinds of relationships. For example, A
and/or B may indicate three cases: A exists alone, A
and B exist at the same time, and B exists alone. In
addition, the character "/" herein generally indicates an
"or" relationship between the contextual objects.
[0032] It is to be understood that, although the terms
first, second, third, etc. may be used to describe in the
embodiments of the present invention, these should not
be limited to these terms. These terms are only used to
distinguish. For example, "first" ... may also be referred to
as "second" without departing from the scope of the
embodiments of the present invention. Similarly, "sec-
ond" ... may also be referred to as "first".
[0033] It is also to be noted that, the terms "including",
"containing", or any other variants are intended to cover
the nonexclusive inclusion, such that a commodity or
device including a series of elements includes not only
those elements, but also other elements not listed ex-
plicitly or elements inherent to such a commodity or
device. Without more limitations, the element defined
by the phrase "including a ..." does not exclude the
existence of other same elements in the commodity or
device including the element.
[0034] Optional embodiments of the present invention
are described in detail below with reference to the ac-
companying drawings.

Embodiment 1

[0035] FIGs. 1‑2 are schematic structural diagrams of
an automatic cleaning apparatus according to an exemp-
lary embodiment. As shown in FIGs. 1‑2, the automatic
cleaning apparatus may be a vacuum ground sucking
robot, or may be a ground mopping/brushing robot, or
may be a window climbing robot, or the like. The auto-
matic cleaning apparatus may include a mobile platform
100, a perception system 120, a control system 130. a
driving system 140, a cleaning module 150, an energy

system 160 and a human-computer interaction system
170.
[0036] The mobile platform 100 may be configured to
move automatically along a target direction on an oper-
ating surface. The operating surface may be a surface to
be cleanedby theautomatic cleaningapparatus. In some
embodiments, the automatic cleaning apparatus may be
a groundmopping robot, and thus the automatic cleaning
apparatus operates on a ground, and the ground is the
operating surface. The automatic cleaning apparatus
may also be a window cleaning robot, and thus the
automatic cleaning apparatus operates on an outer sur-
face of glass of a building, and the glass is the operating
surface. Theautomatic cleaningapparatusmayalsobea
pipe cleaning robot, and thus the automatic cleaning
apparatus operates on an inner surface of a pipe, and
the inner surface of the pipe is the operating surface. For
the purpose of presentation only, the following descrip-
tion in the present application takes a ground mopping
robot as an example for illustration.
[0037] In some embodiments, the mobile platform 100
may be an autonomous mobile platform, or a non-auton-
omous mobile platform. The autonomous mobile plat-
form refers to that the mobile platform 100 itself can
automatically and adaptively make an operational deci-
sion based on an unexpected environmental input; and
the non-autonomous mobile platform itself cannot adap-
tively make an operational decision based on an unex-
pected environmental input, but can execute a given
procedure or operate according to a certain logic. Corre-
spondingly, when the mobile platform 100 is the auton-
omous mobile platform, the target direction may be de-
termined autonomously by the automatic cleaning appa-
ratus; and when the mobile platform 100 is the non-
autonomous mobile platform, the target direction may
be set systematically or manually. When the mobile plat-
form 100 is the autonomous mobile platform, the mobile
platform 100 includes a forward portion 111 and a rear-
ward portion 110.
[0038] The perception system 120 includes a position
determining device 121 located on the mobile platform
100, a buffer 122 located in the forward portion 111 of the
mobile platform 100, cliff sensors 123 and sensing de-
vices such as an ultrasonic sensor (not shown), an infra-
red sensor (not shown), amagnetometer (not shown), an
accelerometer (not shown), a gyroscope (not shown) an
odometer (not shown), and the like located at a bottom of
the mobile platform 100, for providing various position
information andmotion state information of the automatic
cleaning apparatus to the control system 130.
[0039] In order to describe behaviors of the automatic
cleaning apparatus more clearly, directions are defined
as follows: the automatic cleaning apparatus may travel
on the ground by various combinations of movements
relative to the following three mutually perpendicular
axes defined by the mobile platform 100, i.e., a transver-
sal axisX, a front and rear axisYanda center vertical axis
Z. A forward driving direction along the front and rear axis
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Y is designated as "forward", and a rearward driving
direction along the front and rear axis Y is designated
as "rearward". The transversal axis X is substantially
along a direction of an axis center defined by a center
point of a drivingwheel assembly 141extending between
a right wheel and a left wheel of the automatic cleaning
apparatus. The automatic cleaning apparatusmay rotate
around the X axis. It is referred to as "pitch up" when the
forward portion of the automatic cleaning apparatus is
tilted upward and the rearward portion thereof is tilted
downward, and it is referred to as "pitch down" when the
forward portion of the automatic cleaning apparatus is
tilted downward and the rearward portion thereof is tilted
upward. In addition, the automatic cleaning apparatus
may rotate around the Z axis. In a forward direction of the
automatic cleaning apparatus, it is referred to as "turn
right" when the automatic cleaning apparatus is tilted to
the right of the Y axis, and it is referred to as "turn left"
when the automatic cleaning apparatus is tilted to the left
of the Y axis.
[0040] As shown in FIG. 2, cliff sensors 123 are pro-
vided at the bottomof themobile platform100 and in front
and rear of the driving wheel assembly 141, respectively,
for preventing the automatic cleaning apparatus from
falling off when the automatic cleaning apparatus re-
treats, so as to avoid a damage to the automatic cleaning
apparatus. The aforementioned "front" refers to a side
same as a travelling direction of the automatic cleaning
apparatus, and the aforementioned "rear" refers to a side
opposite to the travelling direction of the automatic clean-
ing apparatus.
[0041] The position determining device 121 includes,
but is not limited to, a camera and a Laser Direct Struc-
turing (LDS).
[0042] Various components in the perception system
120 may operate independently, or operate together to
achieve a purpose functionmore accurately. The surface
to be cleaned is identified by the cliff sensors 123 and the
ultrasonic sensor to determine physical properties of the
surface to be cleaned, including a surface material, a
degree of cleanliness, and the like, and may be deter-
mined more accurately in combination with the camera,
the LDS, or the like.
[0043] For example, the ultrasonic sensor may deter-
mine whether the surface to be cleaned is a carpet. If the
ultrasonic sensor determines that the surface to be
cleaned is made of a carpet material, the control system
130controls theautomatic cleaningapparatus toperform
cleaning in a carpet mode.
[0044] The forward portion 111 of the mobile platform
100 is provided with the buffer 122. During cleaning,
when the driving wheel assembly 141 propels the auto-
matic cleaning apparatus to travel on the ground, the
buffer 122 detects one or more events (or objects) in a
travelling path of the automatic cleaning apparatus via a
sensor system, e.g., an infrared sensor, and the auto-
matic cleaning apparatus may control the driving wheel
assembly 141 based on the event (or object), such as

obstacle andwall, detected by the buffer 122 to cause the
automatic cleaning apparatus to respond to the event (or
object), for example, to move away from the obstacle.
[0045] 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
and an application processor, that communicates with a
non-transitory memory 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 perception system 120, to draw a simultaneous
map of an environment where the automatic cleaning
apparatus is located using a positioning algorithm e.g.,
simultaneous localization and mapping (SLAM), based
on obstacle information fed back by the LDS, and to
autonomously determine a travelling path based on the
environmental information and the environmental map,
and then to control the driving system 140 to perform
operations, such as travelling forward, travelling back-
ward, and/or steering based on the autonomously deter-
mined travelling path. Further, the control system 130
may also determine whether to activate the cleaning
module 150 to perform a cleaning operation based on
the environmental information and the environmental
map.
[0046] Specifically, the control system 130may, based
on distance information and speed information which are
fed back by the buffer 122, the cliff sensors 123 and the
sensing devices such as the ultrasonic sensor, the infra-
red sensor, the magnetometer, the accelerometer, the
gyroscope and the odometer, comprehensively deter-
mine a current operation state of the ground sweeping
robot, such as crossing a threshold, getting on a carpet,
locating at an edge of a cliff, being stuck from above or
below, having a full dust box or being picked up, and will
also give specific next-step action strategies for different
situations, so that the operation of the automatic cleaning
apparatus is more in line with requirements of an owner
and provides better user experience. Further, the control
system can plan themost efficient and reasonable clean-
ing path and cleaning mode based on the simultaneous
map drawn by the SLAM, thereby greatly improving the
cleaning efficiency of the automatic cleaning apparatus.
[0047] The driving system 140 may execute a driving
command based on specific distance and angle informa-
tion, such as x, y, and theta components, to manipulate
the automatic cleaning apparatus to travel across the
ground. FIG. 3 and FIG. 4 are an oblique view and a front
view of a drivingwheel assembly 141 on a side according
to an embodiment of the present invention, respectively.
As shown in the figures, the driving system 140 includes
the driving wheel assembly 141, and may control a left
wheel and a right wheel simultaneously. In order to con-
trol themotion of the automatic cleaning apparatus more
precisely, the driving system 140 preferably includes a
left driving wheel assembly and a right driving wheel
assembly. The left driving wheel assembly and the right
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driving wheel assembly are arranged symmetrically
along a transversal axis defined by the mobile platform
100.Thedrivingwheel assembly includesabodyportion,
a driving wheel and an elastic element. One end of the
body portion is connected to a frame; the driving wheel is
disposed in thebodyportionanddrivenbyadrivingmotor
146; and the elastic element is connected between the
body portion and the frame, and configured to provide an
elastic forcebetween the frameand thebodyportion.The
driving motor 146 is located outside the driving wheel
assembly 141, an axis center of the driving motor 146 is
located within a sectional projection of the driving wheel,
and the driving wheel assembly 141 may also be con-
nected to a circuit for measuring a driving current and the
odometer.
[0048] In order for the automatic cleaning apparatus to
move on the ground more stably or have a stronger
movement ability, the automatic cleaning apparatus
may include one or more steering assemblies 142,
wherein the steering assembly 142 may be a driven
wheel or a driving wheel, and structurally includes but
is not limited to a universal wheel. The steering assembly
142may be located in front of the drivingwheel assembly
141.
[0049] The driving motor 146 provides power for rota-
tionof thedrivingwheel assembly141and/or thesteering
assembly 142.
[0050] The driving wheel assembly 141 may be de-
tachably connected to the mobile platform 100 to facil-
itate assembly, disassembly and maintenance. The driv-
ing wheel may have an offset drop suspension system
movably fastened, e.g., rotatably attached, to the mobile
platform 100 of the automatic cleaning apparatus, and
maintain contact and traction with the ground by an
elastic element 143 such as a tension spring or a com-
pression spring with a certain grounding force; mean-
while, the cleaningmodule 150 of the automatic cleaning
apparatus is also in contactwith the surface tobecleaned
with a certain pressure.
[0051] The energy system 160 includes a recharge-
able battery, such as a nickel-hydride battery and a
lithium battery. The rechargeable battery may be con-
nected with a charging control circuit, a battery pack
charging temperature detecting circuit and a battery un-
dervoltage monitoring circuit, wherein the charging con-
trol circuit, the battery pack charging temperature detect-
ing circuit and the battery undervoltagemonitoring circuit
are then connected to a single-chip microcomputer con-
trol circuit. A host of the automatic cleaning apparatus is
connected to a charging pile through a charging elec-
trode disposed on a side of or below a body of the
automatic cleaning apparatus for charging.
[0052] The human-computer interaction system 170
includes buttons that are on a panel of the host and used
by a user to select functions. The human-computer inter-
action system 170 may further include a display screen
and/or an indicator light and/or a horn that present a
current state or function item of the automatic cleaning

apparatus to the user. The human-computer interaction
system 170 may further include a mobile client program.
For a route navigation type cleaning apparatus, a mobile
client may present a map of the environment where the
apparatus is locatedandapositionof theapparatus to the
user, which may provide richer and more user-friendly
function items to the user.
[0053] The cleaning module 150 may include a dry
cleaning module 151 and/or a wet cleaning module 400.
[0054] As shown in FIGs. 5‑8, the dry cleaningmodule
151 includes a rolling brush, a dust box, a blower and an
air outlet. The rolling brush having a certain interference
with the ground sweeps up garbage on the ground and
rolls up the garbage to the front of a dust suction inlet
between the rolling brush and the dust box, and then the
garbage is sucked into the dust box by air having a
suction force, which is generated by the blower and
passes through the dust box. A dust removal capacity
of the ground sweeping robot may be characterized by a
dust pickup efficiency (DPU) of the garbage. The DPU is
affectedbyastructureandmaterial of the rollingbrush,by
a utilization rate of the air in an air channel formed by the
dust suction inlet, the dust box, the blower, the air outlet
and connecting components between the four, and by a
type and power of the blower, which is a complex sys-
tematic designproblem.Compared to anordinary plug-in
vacuum cleaner, the improvement of the dust removal
capacity is more meaningful for an automatic cleaning
apparatus with limited energy because the improvement
of the dust removal capacity directly and effectively re-
duces requirements for energy, that is, the original clean-
ing apparatus that may clean 80 square meters of the
ground on a single charge may be evolved to clean 180
square meters or more on a single charge. Furthermore,
the service life of the battery with the reduced number of
charging times will also be greatly increased, so that the
frequency of replacing the battery by the user will also be
increased. More intuitively and importantly, the improve-
mentof thedust removal capacity is themostobviousand
important user experience, as the user will directly come
to a conclusion of whether the thorough cleaning is
achieved. The dry cleaning module may further include
a side brush 152 having a rotary shaft angled relative to
the ground, for moving debris into a region of the rolling
brush of the cleaning module 150.
[0055] FIG. 5 is a schematic structural diagram of a
dust box 152 in the dry cleaning module, FIG. 6 is a
schematic structural diagram of a blower 156 in the dry
cleaning module, FIG. 7 is a schematic diagram of the
dust box 152 in an open state, and FIG. 8 is a schematic
diagram of the dust box and the blower in an assembled
state.
[0056] The rolling brush having a certain interference
with the ground sweeps up garbage on the ground and
rolls up the garbage to the front of the dust suction inlet
154 between the rolling brush and the dust box 152, and
then the garbage is sucked into the dust box 152 by air
having a suction force, which is generated by the blower
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156andpasses through thedust box152. Thegarbage is
isolated inside the dust box 152 close to the dust suction
inlet 154 by a filter 153, and the filter 153 completely
isolates the dust suction inlet from the air outlet, so that
the filtered air enters the blower 156 through the air outlet
155.
[0057] Typically, the dust suction inlet 154 of the dust
box 152 is located in front of the automatic cleaning
apparatus, the air outlet 155 is located on a side of the
dust box 152, and an air inlet of the blower 156 is docked
with the air outlet of the dust box.
[0058] A front panel of thedust box152maybeopened
for cleaning the garbage in the dust box 152.
[0059] The filter 153 is detachably connected to a body
of the dust box 152 to facilitate assembling, disassem-
bling and cleaning the filter.
[0060] As shown in FIGs. 9‑11, the wet cleaning mod-
ule400according to thepresent invention is configured to
clean at least a part of the operating surface by means of
wet cleaning. The wet cleaning module 400 includes a
cleaning head 410 and a driving unit 420. The cleaning
head 410 is used for cleaning at least a part of the
operating surface, and the driving unit 420 is used for
driving the cleaning head 410 to substantially reciprocate
along a target surface, the target surface being a part of
the operating surface. The cleaning head 410 recipro-
cates along a surface to be cleaned, and a surface of the
cleaning head 410 in contact with the surface to be
cleaned is provided with a cleaning cloth or a cleaning
plate, which generates a high-frequency friction with the
surface to be cleaned through reciprocating motion,
thereby removing stains on the surface to be cleaned.
[0061] The higher the friction frequency is, the more
friction times per unit time is. A high-frequency recipro-
cating motion, also referred to as reciprocating vibration,
has a much higher cleaning ability than an ordinary
reciprocating motion, e.g., rotational friction cleaning.
Optionally, when the friction frequency approaches a
sound wave, a cleaning effect will be much higher than
that of the rotational friction cleaning of dozens of revolu-
tionsperminute.On theotherhand, tuftson thesurfaceof
the cleaning head are more uniform and extend in the
same direction under the shaking of high-frequency vi-
bration so as to achieve a more uniform overall cleaning
effect, rather than being only applied with a down pres-
sure to increase the frictional force in the case of low-
frequency rotationsoas to improve thecleaningeffect, as
only thedownpressuredoesnot cause the tufts to extend
in the nearly same direction. Therefore, in terms of the
effect, water marks on the operating surface cleaned
under the high-frequency vibration are more uniform
without chaotic water stains.
[0062] The reciprocating motion may be a repeated
motion along any one or more directions within the oper-
ating surface, ormay be a vibratingmotion perpendicular
to the operating surface, which is not strictly limited.
Optionally, the direction of the reciprocating motion of
the cleaning module is substantially perpendicular to the

travelling direction of the automatic cleaning apparatus
because the direction of the reciprocating motion being
parallel to the travelling direction of the automatic clean-
ing apparatus may cause the automatic cleaning appa-
ratus itself, which is travelling, to be unstable for the
reason that thrust and resistance in the travelling direc-
tion make it easy for the driving wheel to skid, and the
effect of skid is more obvious when the wet cleaning
module is included, as the wetness of the operating sur-
face increases the possibility of skid. The skid not only
affects the stable travelling of the automatic cleaning
apparatus for cleaning, but also causes the sensors such
as the odometer and the gyroscope to measure a dis-
tance inaccurately, thereby resulting in the inability of the
navigation type automatic cleaning apparatus to locate
and draw a map accurately. In the case of frequent skid,
the effect on the SLAMcannot be ignored. Therefore, it is
necessary to avoid the skid of the automatic cleaning
apparatus as much as possible. In addition to skid, a
motion component of the cleaning head in the travelling
direction of the automatic cleaning apparatus causes the
automatic cleaning apparatus to be pushed forward and
backward constantly during travelling, so the automatic
cleaning apparatus cannot travel stably and smoothly.
[0063] As shown in FIG. 9, the driving unit 420 in-
cludes: a driving platform 421 connected to a bottom
surface of the mobile platform 100 for providing a driving
force; and a supporting platform 422 detachably con-
nected to the driving platform 421, for supporting the
cleaning head 410 and being able to lift and lower under
the driving of the driving platform 421.
[0064] A lifting and lowering module is provided be-
tween the cleaning module 150 and the mobile platform
100, so that the cleaning module 150 may be in better
contact with the surface to be cleaned, or different clean-
ing strategies may be used for surfaces to be cleaned
made of different materials.
[0065] Thedry cleaningmodule151maybeconnected
to the mobile platform 100 by a passive lifting and low-
ering module. When the cleaning apparatus encounters
an obstacle, the dry cleaning module 151 may pass the
obstacle more easily through the lifting and lowering
module.
[0066] The wet cleaning module 400 may be con-
nected to the mobile platform 100 by an active lifting
and lowering module. When the wet cleaning module
400 does not participate in the operation temporarily, or
when a surface to be cleaned cannot be cleaned by the
wet cleaningmodule 400, thewet cleaningmodule 400 is
lifted by the active lifting and lowering module and sepa-
rated from the surface to be cleaned, so as to realize the
change of cleaning means.
[0067] As shown in FIGs. 10‑11, the driving platform
421 includes: a motor 4211 disposed on a side of the
driving platform 421 close to themobile platform 100 and
for outputting power through a motor output shaft; a
driving wheel 4212 connected to the motor output shaft
and having an asymmetric structure; and a vibrating
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member 4213 disposed on a side of the driving platform
421 opposite to the motor 4211 and connected to the
drivingwheel4212 to reciprocateunder theasymmetrical
rotation of the driving wheel 4212.
[0068] The driving platform 421 may further include a
gear mechanism. The gear mechanismmay connect the
motor 4211 and the driving wheel 4212. The motor 4211
may directly drive the driving wheel 4212 to swivel, or
may indirectly drive the driving wheel 4212 to swivel
through the gear mechanism. Those of ordinary skills
in the art may understand that the gear mechanism may
be one gear, ormay be a gear set composed of a plurality
of gears.
[0069] The motor 4211 simultaneously transmits,
throughapower transmissiondevice, power to the clean-
ing head 410, the driving platform 421, the supporting
platform 422, a water delivery mechanism, a water tank,
and the like. The energy system 160 provides power and
energy for themotor 4211 and is entirely controlled by the
control system 130. The power transmission device may
be a gear drive, a chain drive, a belt drive, or may be a
worm gear, or the like.
[0070] Themotor 4211 has a forward output mode and
a reverse output mode. In the forward output mode, the
motor 4211 rotates in the forward direction; and in the
reverse output mode, the motor 4211 rotates in the
reversedirection. In the forwardoutputmodeof themotor
4211, the motor 4211 simultaneously drives, through the
power transmissiondevice, thevibratingmember4213of
the driving platform in the wet cleaning assembly 400 to
substantially reciprocate and thewater deliverymechan-
ism tomovesynchronously. In the reverseoutputmodeof
themotor 4211, themotor 4211drives thedrivingplatform
421 to lift and lower through the power transmission
device.
[0071] Further, the driving platform 421 further in-
cludes a connecting rod 4214 extending along an edge
of the driving platform 421 and connecting the driving
wheel 4212 and the vibrating member 4213, so that the
vibrating member 4213 extends to a preset position. An
extension direction of the vibrating member 4213 is per-
pendicular to the connecting rod 4214, so that a recipro-
cating motion direction of the vibrating member 4213 is
substantially perpendicular to the travelling direction of
the automatic cleaning apparatus.
[0072] The motor 4211 is connected to the driving
wheel 4212, the vibrating member 4213, the connecting
rod 4214 and a vibration buffering device 4215 through
the power transmission device. The vibrating member
4213 and the connecting rod 4214 constitute an approx-
imate L-shaped structure, as shown in FIG. 15. The
vibrating member 4213 reciprocates under the driving
of theconnecting rod4214.Thevibrationbufferingdevice
4215 has functions of damping and reducing the shaking
of amotion behavior driven by the driving wheel 4212, so
that the vibrating member 4213 may vibrate stably within
a range of motion provided by the supporting platform
422. Optionally, the vibration buffering device 4215 is

made of a softmaterial, optionally a rubber structure, and
the vibration buffering device 4215 is sleeved on the
connecting rod 4214. On the other hand, the vibration
buffering device 4215 may also protect the vibrating
member 4213 from being damaged due to the collision
with the driving platform421, and thusmayalso affect the
reciprocating motion of the vibrating member 4213. Mo-
vable components and fixed components of the driving
platform 421 are restricted from moving in the travelling
direction of the automatic cleaning apparatus through
connections with less elasticity, and are connected flex-
ibly and allowed to move in the direction substantially
perpendicular to the travelling direction, that is, in a
vibration direction of the vibrating member 4213. The
above two movement restrictions cause the vibrating
member 4213 to substantially reciprocate rather than
accurately reciprocate.When thewet cleaning assembly
400 is activated, the motor 4211 is started to rotate
forward to drive the connecting rod 4214 through the
driving wheel 4212 to reciprocate along the surface of
the driving platform 421; meanwhile, the vibration buffer-
ing device 4215 drives the vibrating member 4213 to
substantially reciprocate along the surface of the driving
platform 421, the vibrating member 4213 drives a clean-
ing substrate 4221 to substantially reciprocate along the
surface of the supporting platform 422, and the cleaning
substrate 4221 drives a movable region 412 to substan-
tially reciprocate along the surface to be cleaned. At this
time, a clean water pump enables clean water to flow out
of a cleanwater tank and sprinkles the cleanwater on the
cleaning head 410 through a water discharging device
4217, and the cleaning head 410 reciprocates to clean
the surface to be cleaned.
[0073] The cleaning intensity/efficiency of the auto-
matic cleaning apparatus may also be automatically
and dynamically adjusted according to an operation en-
vironment of the automatic cleaning apparatus. For ex-
ample, the automatic cleaning apparatus may achieve
dynamic adjustment according to physical information of
the surface to be cleaned detected by the perception
system 120. For example, the perception system 120
may detect the flatness of the surface to be cleaned, a
material of the surface to be cleaned, the existence of oil
and dust, and other information, and transmit the infor-
mation to the control system 130 of the automatic clean-
ing apparatus. Correspondingly, the control system 130
may instruct the automatic cleaning apparatus to auto-
matically and dynamically adjust a rotational speed of the
motor and a transmission ratio of the power transmission
device according to the operation environment of the
automatic cleaning apparatus, so as to adjust a preset
reciprocating period of the reciprocating motion of the
cleaning head 410.
[0074] For example, when the automatic cleaning ap-
paratus operates on a flat ground, the preset reciprocat-
ing period may be automatically and dynamically ad-
justed to be longer, and a water volume of the water
pump may be automatically and dynamically adjusted
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to be smaller; and when the automatic cleaning appara-
tus operates on a less flat ground, the preset reciprocat-
ing period may be automatically and dynamically ad-
justed to be shorter, and the water volume of the water
pump may be automatically and dynamically adjusted to
be larger. This is because it is easier to clean the flat
ground than the less flat ground, and thus the reciprocat-
ing motion of the cleaning head 410 at a higher speed
(i.e., a higher frequency) and in the larger water volume
are needed for cleaning an uneven ground.
[0075] For another example, when the automatic
cleaning apparatus operates on a table, the preset re-
ciprocating periodmay be automatically and dynamically
adjusted to be longer, and the water volume of the water
pump may be automatically and dynamically adjusted to
be smaller; and when the automatic cleaning apparatus
100 operates on a ground, the preset reciprocating per-
iod may be automatically and dynamically adjusted to be
shorter, and the water volume of the water pump may be
automatically and dynamically adjusted to be larger. This
is because the table has less dust andoil compared to the
ground, the material of the table is also easier to clean,
and thus, the table can be cleanedwith the fewer number
of reciprocatingmotions of the cleaning head410and the
relatively smaller water volume of the water pump.
[0076] The supporting platform 422 includes a clean-
ing substrate 4221 movably disposed on the supporting
platform 422 and substantially reciprocating under the
vibration of the vibrating member 4213. Optionally, as
shown in FIG. 16, the cleaning substrate 4221 includes
an assembly notch 42211 disposed at a position in con-
tact with the vibrating member 4213. When the support-
ing platform 422 is connected to the driving platform 421,
the vibratingmember 4213 is assembled to the assembly
notch 42211, so that the cleaning substrate 4221 may
substantially reciprocate synchronously along with the
vibrating member 4213. The cleaning substrate 4221
includes four first limiting positions 42212 in the travelling
direction of the cleaning apparatus, and the four first
limiting positions 42212 are flexibly connected to the
cleaning substrate 4221 with a small elastic scaling
space, thereby limiting the movement of the cleaning
substrate 4221 in the travelling direction of the cleaning
apparatus relative to the supporting platform 422. The
cleaning substrate 4221 includes two second limiting
portions 42213 in a direction perpendicular to the travel-
ling direction of the cleaning apparatus, and the two
second limiting positions 42213 limit a range of the re-
ciprocating motion of the cleaning substrate 4221 in the
direction perpendicular to the travelling direction of the
cleaning apparatus. Furthermore, a water discharging
hole 42214 is provided near the assembly notch 42211 of
the cleaning substrate 4221 to enable water to flow from
the water discharging device 4217 to the cleaning head
410 via the water discharging hole. The cleaning sub-
strate 4221 substantially reciprocates due to the influ-
ence of the limiting positions and the vibration buffering
device. The cleaning substrate 4221 is located in a por-

tion of the supporting platform 422, and the vibration
frequency may be made higher by means of local vibra-
tion, such as reaching a frequency range of the sound
wave. The movable components and the fixed compo-
nents of the driving platform 421 are restricted from
moving in the travelling direction of the automatic clean-
ing apparatus through connections with less elasticity,
and are connected flexibly and allowed to move in the
direction substantially perpendicular to the travelling di-
rection, that is, in the vibration direction of the vibrating
member 4213.
[0077] FIG. 12 shows another cleaning head driving
mechanism 500 based on a crank slider mechanism
according to a plurality of embodiments of the present
invention. The driving mechanism 500may be applied to
the driving platform 421. The driving mechanism 500
includes a driving wheel 4212, a vibrating member
4213, a cleaning substrate 4221, a sliding slot 4222 (a
first sliding slot) and a sliding slot 4223 (a second sliding
slot).
[0078] The sliding slots 4222 and 4223 are formed in
the supporting platform 422. Both ends of the cleaning
substrate 4221 include a slider 525 (a first slider) and a
slider 528 (a second slider), respectively. Each of the
sliders 525 and528 is a protrusion at eachof both ends of
the cleaning substrate 4221. The slider 525 is inserted
into the sliding slot 4222 and may slide along the sliding
slot 4222,and theslider528 is inserted into theslidingslot
4223 and may slide along the sliding slot 4223. In some
embodiments, the sliding slot 4222 and the sliding slot
4223 are on the same line. In some embodiments, the
sliding slot 4222 and the sliding slot 4223 are not on the
same line. In some embodiments, the sliding slot 4222
and the sliding slot 4223extendalong the samedirection.
In some embodiments, an extension direction of the
sliding slot 4222 and an extension direction of the sliding
slot 4223 are the same as that of the cleaning substrate
4221. In some embodiments, the extension direction of
the sliding slot 4222 and the extension direction of the
sliding slot 4223 are different from that of the cleaning
substrate 4221. In some embodiments, the extension
direction of the sliding slot 4222 is different from that of
the sliding slot 4223. For example, as shown in FIG. 12,
theextension direction of the sliding slot 4222 is the same
as that of the cleaning substrate 4221, and the extension
direction of the sliding slot 4223 is at a certain angle with
that of the sliding slot 4222.
[0079] The vibrating member 4213 includes a swivel-
ing end 512 and a sliding end 514. The swiveling end 512
is connected to the driving wheel 4212 through a first
pivot 516, and the sliding end 514 is connected to the
cleaning substrate 4221 through a second pivot 518.
[0080] A swiveling center of the drivingwheel 4212 is a
point O, and a pivoting center of the first pivot 516 is a
point A. The point O and the point A do not coincide, and
the distance between the point O and the point A is a
preset distance d.
[0081] When the driving wheel 4212 rotates, the point

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 292 497 B1 20

Aalso swivels along a circular path. Correspondingly, the
swiveling end 512 follows the point A to swivel along the
circular path, and the sliding end 514 drives the cleaning
substrate 4221 to slide through the second pivot 518.
Correspondingly, the slider 525 of the cleaning substrate
4221 linearly reciprocatesalong theslidingslot 4222,and
the slider 528 linearly reciprocates along the sliding slot
4223. In FIG. 4, a moving speed of the mobile platform
210 is V0, and a moving direction thereof is a target
direction. According to some embodiments, when the
sliding slot 4223 and the sliding slot 4222 are approxi-
mately perpendicular to thedirection of themoving speed
V0 of the mobile platform 210 respectively, an overall
displacement of the cleaning substrate 4221 is substan-
tially perpendicular to the target direction. According to
some other embodiments, when any one of the sliding
slot 4223 and the sliding slot 4222 forms an angle other
than 90 degrees with the target direction, the overall
displacement of the cleaning substrate 4221 includes
both a component perpendicular to the target direction
and a component parallel to the target direction.
[0082] Further, a vibration buffering device 4215 is
included, which is disposed on the connecting rod
4214 for reducing vibration in a specific direction. In this
embodiment, the vibration buffering device 4215 is used
for reducing the vibration in a direction of a movement
component perpendicular to the target direction of the
automatic cleaning apparatus.
[0083] FIG. 13 shows another cleaning head driving
mechanism 600 based on a double-crank mechanism
according to a plurality of embodiments of the present
invention. The driving mechanism 600may be applied to
the driving platform 421. The driving mechanism 600
includes a driving wheel 4212 (a first driving wheel), a
driving wheel 4212’ (a second driving wheel) and a
cleaning substrate 4221.
[0084] The cleaning substrate 4221 has two ends, a
first end thereof is connected to the driving wheel 4212
through a pivot 624 (a first pivot), and a second end
thereof is connected to the driving wheel 4212’ through
a pivot 626 (a second pivot). A swiveling center of the
driving wheel 4212 is a point O, and a pivoting center of
the pivot 624 is a point A. The point O and the point A do
not coincide, and the distance between the point O and
thepoint A is apreset distanced.A swiveling center of the
drivingwheel 236 isapointO’, andapivoting centerof the
pivot 626 is point A’. The point O’ and the point A’ do not
coincide, and the distance between the point O’ and the
point A’ is a preset distance d. In some embodiments, the
point A, the point A’, the point O, and the point O’ are
located on the same plane. Therefore, the driving wheel
4212, the driving wheel 4212’ and the cleaning substrate
4221 may form a double-crank mechanism (or a paralle-
logram mechanism), wherein the cleaning substrate
4221 acts as a coupling lever, and the driving wheels
4212 and 4212’ act as two cranks.
[0085] Further, a vibration buffering device 4215 is
included, which is disposed on the connecting rod

4214 for reducing vibration in a specific direction. In this
embodiment, the vibration buffering device 4215 is used
for reducing the vibration in a direction of a movement
component perpendicular to the target direction of the
automatic cleaning apparatus.
[0086] FIG. 14 shows a driving mechanism 700 based
on a crank slider mechanism according to a plurality of
embodiments of the present invention. The driving me-
chanism 700 may be applied to the driving platform 421.
The driving mechanism 700 includes a driving wheel
4212, a cleaning substrate 4221 and a sliding slot 4222.
[0087] The sliding slot 4222 is formed in the supporting
platform 422. The cleaning substrate 4221 includes a
swiveling end4227anda sliding end4226. The swiveling
end 4227 is connected to the driving wheel 4212 through
a pivot 4228. A swiveling center of the drivingwheel 4212
is a point O, and a pivoting center of the pivot 4228 of the
swiveling end is a point A. The point O and the point A do
not coincide, and the distance between the point O and
the point A is a preset distance d. The sliding end 4226
includes a slider 4225. The slider 4225 is a protrusion on
the sliding end 4226. The slider 4225 is inserted into the
slidingslot 4222andmayslidealong theslidingslot 4222.
Therefore, the drivingwheel 4212, the cleaning substrate
4221, the slider 4225 and the sliding slot 4222 constitute
the crank slider mechanism.
[0088] When the driving wheel 4212 rotates, the point
A swivels along a circular path. Correspondingly, the
swiveling end 4227 of the cleaning substrate 4221 fol-
lows the point A to swivel along the circular path, and the
slider 4225 also slides in the sliding slot 4222 and reci-
procates linearly. As a result, the cleaning substrate 4221
starts to reciprocate. According to some embodiments,
the sliding slot 4222 is approximately perpendicular to a
direction of the target direction of themoving speed of the
mobile platform. Therefore, the linear motion of the slid-
ing end 4226 includes a component perpendicular to the
target direction, and the circular swiveling motion of the
swiveling end 4227 includes both a component perpen-
dicular to the target direction and a component parallel to
the target direction.
[0089] In FIG. 14, a moving speed of the mobile plat-
form is V0, and a moving direction thereof is a target
direction, and the sliding slot 4222 is approximately per-
pendicular to the target direction. At this time, the reci-
procating motion of the cleaning substrate 4221 as a
whole includes both a movement component parallel
to the target direction of the automatic cleaning appara-
tus and a movement component perpendicular to the
target direction of the automatic cleaning apparatus.
[0090] Further, the supporting platform 422 further in-
cludes an elastic detaching button 4229 disposed on at
least one side of the supporting platform 422 for detach-
ably connecting the supporting platform 422 to pawls
4216 of the driving platform 421, so that the supporting
platform 422 is detachably andmechanically fixed on the
driving platform 421, and fixed relative to the driving
platform and the automatic cleaning apparatus. At least
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one assembly region 4224 is disposed on the supporting
platform 422 for assembling the cleaning head 410. The
assembly region 4224 may be formed of an adhesive
material with an adhesive layer.
[0091] As shown in FIG. 9, the cleaning head 410
includes amovable region 412 connected to the cleaning
substrate 4221 to substantially reciprocate along the
surface to be cleaned under the driving of the cleaning
substrate 4221. Themovable region 412 is disposed at a
substantially central position of the cleaning head 410.
[0092] An adhesive layer is provided on a side of the
movable region 412 connected to the cleaning substrate
4221, and the movable region 412 is connected to the
cleaning substrate 4221 through the adhesive layer.
[0093] Optionally, the cleaning head 410 further in-
cludes a fixed region 411 connected to a bottom of the
supporting platform 422 through the at least one assem-
bly region 4224. The fixed region 411 cleans at least a
part of the operating surface along with the movement of
the supporting platform 422.
[0094] Further, the cleaning head 410 further includes
a flexible connecting portion 413 disposed between the
fixed region 411 and the movable region 412 for con-
necting the fixed region 411 and themovable region 412.
The cleaning head 410 further includes a sliding fastener
414 extending along an edge of the cleaning head 410
and detachably mounted at an engagement position
4225 of the supporting platform 422.
[0095] As shown in FIG. 9, the cleaning head 410 may
be made of a material with certain elasticity, and is
secured to the surface of the supporting platform 422
through the adhesive layer so as to reciprocate. The
cleaning head 410 is always in contact with the surface
to be cleaned during operation.
[0096] Thewater deliverymechanism includes awater
discharging device 4217 thatmay be directly or indirectly
connected to a cleaning liquid outlet of a water tank (not
shown), that is, a liquid outlet of the cleanwater tank. The
cleaning liquid may flow to the water discharging device
4217 via the cleaning liquid outlet of the water tank, and
may be evenly coated on the surface to be cleaned
through the water discharging device. A connecting
member (not shown) may be provided on the water
discharging device, and the water discharging device
is connected to the cleaning liquid outlet of the water
tank through the connectingmember. Thewater dischar-
ging device is provided with a distribution port whichmay
be a continuous opening or a combination of several
discontinuous small openings, and several nozzles
may be provided at the distribution port. The cleaning
liquid flows to the distribution port via the cleaning liquid
outlet of thewater tank and the connectingmember of the
water discharging device, and is evenly coated on the
operating surface via the distribution port.
[0097] The water delivery mechanism may further in-
clude a clean water pump 4219 and/or a clean water
pump pipe 4218. The clean water pump 4219 may be
communicated with the cleaning liquid outlet of the water

tank directly, or communicated with the cleaning liquid
outlet of the water tank through the clean water pump
pipe 4218.
[0098] The clean water pump 4219 may be connected
to the connecting member of the water discharging de-
vice, and configured to pump the cleaning liquid from the
water tank to the water discharging device. The clean
water pumpmaybeagear pump, a vanepump, aplunger
pump, a peristaltic pump, or the like.
[0099] Thewater deliverymechanismdraws the clean-
ing liquid out of the clean water tank through the clean
water pump 4219 and the clean water pump pipe 4218,
and transports the cleaning liquid to the water dischar-
gingdevice. Thewater dischargingdevice4217maybea
sprinkler head, a drip hole, a wet cloth, or the like, and
mayuniformly spreadwater on the cleaningheadsoas to
wet the cleaning head and the surface to be cleaned.
Stains on the wetted surface to be cleaned can be
cleaned more easily. In the wet cleaning assembly
400, the power/flow rate of the clean water pump may
be adjusted.
[0100] Further, as shown in FIG. 17, the motor 4211
drives the clean water pump 4219 to wriggle through a
gear set 42193. Through the wriggle of the clean water
pump 4219, the clean water enters from a water inlet
42191, flows out of a water outlet 42192, and is then
transported to thewater dischargingdevice4217 through
the cleanwater pump pipe 4218. Thewater flowing out of
the water discharging device 4217 flows to the cleaning
head 410 via the water discharging hole.
[0101] Further, as shown in FIG. 18, the motor 4211
drives a cable gear 42196 to rotate through the gear set
42193. A cable 42194 is wound on the cable gear 42196,
and iswoundand suspended on the driving platform421,
and the cable gear 42196 pulls the cable 42196 to rise
and drop so as to lift and lower the driving platform 421.
The cable gear 42196 and the cable 42194 are core
components of the lifting and lowering module.
[0102] A clutch 42195 is disposed on the gear set
42193 and the cable gear 42196. By controlling the
engagement and disengagement of the clutch 42195,
themotor 4211 controls threemotionmodules. themotor
4211 rotates in one direction to drive the vibrating mem-
ber to vibrate and enable the clean water pump 4219 to
supply water simultaneously; and rotates in an opposite
direction to drive the lifting and loweringmodule to lift and
lower through the cable 42194. Optionally, the combined
design of the gear set realizes the control of the three
motion modules in different combinations, for example,
rotating the clean water pump in one direction to supply
water, and rotating in the opposite direction to control the
lifting and lowering and vibration. Optionally, two motors
mayalsobeused to control the threemotionmodules, but
an extra motor also increases the cost.
[0103] Since the cleaning module of the automatic
cleaning apparatus is provided with the dry cleaning
module and the wet cleaning module, a more compre-
hensive cleaning function may be provided. Meanwhile,
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by adding the driving unit and the vibration region to the
wet cleaningmodule, the cleaning headmay reciprocate
to repeatedly clean the surface to be cleaned. Therefore,
in a movement trajectory of a cleaning robot, a region
may be cleaned several times by the cleaning robot
passing the region just one time, thereby greatly enhan-
cing the cleaning effect. The cleaning effect is obvious
especially for a region with more stains.
[0104] As shown in FIGs. 19‑20, the wet cleaning
module 400 is movably connected to the mobile platform
100 through a four-link lifting and lowering structure 500,
and configured to clean at least a part of the operating
surfacebymeansofwet cleaning. The four-link liftingand
lowering structure 500 is a parallelogram structure for
switching the wet cleaning module 400 between a lifting
state and a lowering state. In the lifting state, the wet
cleaning module 400 leaves the operating surface, as
shown in FIG. 19; and in the lowering state, the wet
cleaningmodule400 is attached to theoperating surface,
as shown in FIG. 20.
[0105] As shown in FIGs. 21‑22, the four-link lifting and
lowering structure 500 includes: a first connecting end
501 for providing active power to switch the wet cleaning
module 400 between the lifting state and the lowering
state; and a second connecting end 502 disposed oppo-
site to the first connecting end 501 and rotating under the
action of the active power. The first connecting end 501
and the second connecting end 502 are located on both
sides of thewet cleaningmodule 400 respectively to lift or
lower the wet cleaning module 400 by stably providing a
lifting or lowering force.
[0106] Specifically, the first connecting end 501 in-
cludes a first bracket 5011 fixedly connected to the bot-
tom of the mobile platform 100. The first bracket 5011 is

roughly shaped like a Chinese character " ", and in-
cludes a cross beam 50111, a first longitudinal beam
50114 and a second longitudinal beam 50115. A tail
end of each of the first longitudinal beam 50114 and
the second longitudinal beam 50115 is fixedly connected
to the mobile platform 100 through a bolt to provide a
supporting force when the wet cleaning module 400 is
lifted and lowered.
[0107] The first connecting end 501 further includes a
first connecting rod pair 5012, one end of which is rota-
tably connected to the first bracket 5011, and the other
end of which is rotatably connected to the wet cleaning
module 400. The first connecting rod pair 5012may be of
a hollowed-out structure, which can reduce an overall
weight of lifting and lowering ends.
[0108] Optionally, the first connecting rod pair 5012
includes a first connecting rod 50121 and a second
connecting rod 50122 which are arranged in parallel. A
first end of each of the first connecting rod 50121 and the
second connecting rod 50122 is rotatably connected to
the first longitudinal beam50114 throughamovable stud,
and a second end of each of the first connecting rod
50121 and the second connecting rod 50122 is rotatably

connected to the wet cleaning module 400 through a
movable stud. For example, both ends of each of the
first connecting rod50121and thesecondconnecting rod
50122areprovidedwitha throughholehavingadiameter
greater than that of the movable stud, respectively, so
that themovable studmay rotate freelywithin the through
hole, and is fixedly connected to the first longitudinal
beam 50114 through the through hole. When the motor
4211 provides a pulling force to the first ends through the
cable, the first ends of the first connecting rod 50121 and
the second connecting rod 50122 simultaneously rotate
around the movable studs at the first ends, and the
second ends thereof are lifted under the pulling force
of the cable, so that the wet cleaningmodule 400 is lifted.
When themotor 4211 releases thepulling force to the first
ends through the cable, the first ends of the first connect-
ing rod 50121 and the second connecting rod 50122
simultaneously rotate reversely around the movable
studs at the first ends, and the second ends thereof
are lowered under the action of gravity, so that the wet
cleaning module 400 is lowered.
[0109] The lifting and lowering structure 500 further
includes a cable 42194 for providing a pulling force to
rotate the first connecting rod pair 5012 within a preset
angle. The cable 42194 includes a cable motor terminal
50131 connected to the driving unit 420, for example,
wound on the gear connected to themotor output shaft to
extend and retract under the rotation of the motor; and a
cablebracket terminal 50132connected to thefirst brack-
et 5011. The motor lifts or lowers the second ends of the
first connecting rod50121and thesecondconnecting rod
50122 through the cable 42194.
[0110] Optionally, the first bracket 5011 further in-
cludes: a sliding slot 50112 extending along a surface
of the cross beam 50111; and a snapping hole 50113
running through the cross beam 50111 and disposed at
an extension end of the sliding slot 50112 for accommo-
dating and snapping the cable bracket terminal 50132.
The cable 42194 is connected to the first ends of the first
connecting rod 50121 and the second connecting rod
50122 through the sliding slot 50112 and the snapping
hole 50113. The sliding slot 50112 can restrict a moving
direction of the cable to ensure the stability of the lifting
and lowering module, and the width of the sliding slot
should match the thickness of the cable.
[0111] Asshown inFIG. 21, the secondconnectingend
502 includes: a secondbracket 5021fixedly connected to
the bottom of the mobile platform 100; and a second
connecting rod pair 5022, one end of which is rotatably
connected to the second bracket 5021, and the other end
of which is rotatably connected to the wet cleaning mod-
ule 400. The second connecting rod pair 5022 rotates
along with the rotation of the first connecting rod pair
5012. The second connecting rod pair 5022 may be of a
hollowed-out structure, which can reduce the overall
weight of lifting and lowering ends.
[0112] Specifically, the second connecting rod pair
5022 includes a third connecting rod 50221 and a fourth
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connecting rod 50222 which are arranged in parallel. A
first end of eachof the third connecting rod 50221 and the
fourth connecting rod 50222 is rotatably connected to the
second bracket 5021 through a movable stud, and a
second end of each of the third connecting rod 50221
and the fourth connecting rod 50222 is rotatably con-
nected to the wet cleaning module 400 through a mova-
ble stud. For example, both ends of each of the third
connecting rod 50221 and the fourth connecting rod
50222areprovidedwitha throughholehavingadiameter
greater than that of the movable stud, respectively, so
that themovable studmay rotate freelywithin the through
hole, and is fixedly connected to the secondbracket 5021
and the wet cleaning module 400 through the through
hole.When the first connecting end501 rotates under the
driving of the motor 4211, the first ends of the third
connecting rod 50221 and the fourth connecting rod
50222 simultaneously rotate around the movable studs
at the first ends, and the second ends of the third con-
necting rod 50221 and the fourth connecting rod 50222
simultaneously rotate around the movable studs at the
second ends, so that the wet cleaning module 400 is
lifted. When the pulling force to the first connecting end
501 is released, the third connecting rod 50221 and the
fourth connecting rod 50222 simultaneously rotate re-
versely around the movable studs, and the second ends
thereof are lowered under the action of gravity of the wet
cleaning module 400, so that the wet cleaning module
400 is lowered.
[0113] Through the four-link lifting and lowering struc-
ture disposed between the wet cleaning module and the
mobile platform, the wet cleaning module may be lifted
and lowered relative to the mobile platform. When a
ground mopping task is performed, the wet cleaning
module is lowered to enable the wet cleaning module
to be in contact with the ground; and when the ground
mopping task is completed, the wet cleaning module is
lifted to separate the wet cleaning module from the
ground, thereby avoiding the increased resistance due
to the existence of the cleaning module when the clean-
ing apparatusmoves freely on the surface to be cleaned.
[0114] In cooperation with a surface medium sensor
and other sensors that can detect a surface type of the
surface to be cleaned, the lifting and lowering module
enables the wet cleaning module to perform a cleaning
operation according to different surfaces to be cleaned.
For example, the lifting and lowering module lifts the wet
cleaning module in case of a carpet surface, and lowers
the wet cleaningmodule in case of a floor surface, a floor
tile surface or the like, for cleaning. Thus, a more com-
prehensive cleaning effect is achieved.
[0115] As shown in FIG. 23, which is a diagram of the
dry cleaning module 151 in a lifting state. A floating lifting
and lowering structure 600 is connected to the dry clean-
ingmodule 151and configured to enable the dry cleaning
module 151 to passively move vertically relative to the
mobile platform 100. Specifically, the floating lifting and
lowering structure 600 is a parallelogram four-link lifting

and lowering structure configured to passively switch the
dry cleaning module 151 between a lifting state and a
lowering state under the action of an external force.
[0116] Optionally, the floating lifting and lowering struc-
ture 600 includes: a first fixed bracket 601 fixedly con-
nected to themobile platform100; a second fixedbracket
602 fixedly connected to the dry cleaning module 151;
and a connecting rod pair 603, one end of which is
rotatably connected to the first fixed bracket 601 through
a movable stud, and the other end of which is rotatably
connected to the second fixed bracket 602 through a
movable stud. The first fixed bracket 601 and the second
fixed bracket 602 are connected through a flexible con-
nectingmember.Whenencounteringanobstacle, thedry
cleaningmodule151 is pushedupward, and the first fixed
bracket 601 rotates around the connecting rod pair 603
and then retracted upward relative to the second fixed
bracket 602, so as to realize passive lifting. After passing
the obstacle, the dry cleaning module 151 falls under the
action of gravity and comes into contact with the operat-
ing surface, and the cleaning apparatus continues to
move forward for the cleaning task. With the parallelo-
gram four-link lifting and lowering structure, the cleaning
apparatus canpass theobstaclemore flexibly, and is less
liable to damage.
[0117] Optionally, theconnecting rodpair 603 includes:
a first connecting rod pair 6031, one end of which is
rotatably connected to a first end of the first fixed bracket
601 throughamovable stud, and theother endofwhich is
rotatably connected to a first end of the second fixed
bracket 602 through a movable stud; and a second con-
necting rod pair 6032 disposed opposite to the first con-
necting rod pair 6031, one end of which is rotatably
connected to a second end of the first fixed bracket
601 through a movable stud, and the other end of which
is rotatably connected to a second end of the second
fixed bracket 602 through a movable stud. The first con-
necting rod pair 6031 or the second connecting rod pair
6032 may be of a hollowed-out structure, which can
reduce the overall weight of lifting and lowering ends.
[0118] Optionally, the first connecting rod pair 6031
includes a first connecting rod 60311 and a second con-
necting rod 60312 which are arranged in parallel. One
end of each of the first connecting rod 60311 and the
second connecting rod60312 is providedwith a first shaft
hole, and the other end thereof is provided with a second
shaft hole. The movable studs rotatably secure the first
connecting rod 60311 and the second connecting rod
60312 to the first end of the first fixed bracket 601 through
the first shaft holes, and the movable studs rotatably
secure the first connecting rod 60311 and the second
connecting rod 60312 to the first end of the second fixed
bracket 602 through the second shaft holes. For exam-
ple, both ends of each of the first connecting rod 60311
and the second connecting rod60312are providedwith a
through hole (not shown) having a diameter greater than
that of the movable stud, respectively, so that the mova-
ble stud may rotate freely within the through hole, and is
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fixedly connected to thefirst fixedbracket601 through the
through hole. When encountering a raised obstacle, the
dry cleaning module 151 is pushed upward under the
action of the obstacle, the first ends of the first connecting
rod 60311 and the second connecting rod 60312 simul-
taneously rotate around the movable studs at the first
ends, and the second ends of the first connecting rod
60311 and the second connecting rod 60312 simulta-
neously rotate around the movable studs at the second
ends, so that the dry cleaning module 151 is lifted. When
passing the obstacle, the dry cleaning module 151 falls
under the action of gravity and comes into contact with
the operating surface.
[0119] Optionally, as shown in FIG. 24, which is a
diagram of the dry cleaning module 151 in a lifting state.
The second connecting rod pair 6032 includes a third
connecting rod 60321 and a fourth connecting rod 60322
which are arranged in parallel. One end of each of the
third connecting rod 60321 and the fourth connecting rod
60322 is provided with a third shaft hole, and the other
end thereof is provided with a fourth shaft hole. The
movable studs rotatably secure the third connecting
rod 60321 and the fourth connecting rod 60322 to the
second end of the first fixed bracket 601 through the third
shaft holes, and the movable studs rotatably secure the
third connecting rod 60321 and the fourth connecting rod
60322 to the second end of the second fixed bracket 602
through the fourth shaft holes. For example, both ends of
each of the third connecting rod 60321 and the fourth
connecting rod 60322 are provided with a through hole
(not shown) having a diameter greater than that of the
movable stud, respectively, so that themovable studmay
rotate freely within the through hole, and is fixedly con-
nected to the first fixed bracket 601 through the through
hole. When encountering a raised obstacle, the dry
cleaning module 151 is pushed upward under the action
of the obstacle, the first ends of the third connecting rod
60321 and the fourth connecting rod 60322 simulta-
neously rotate around themovable studs at the first ends,
and the second ends of the third connecting rod 60321
and the fourth connecting rod 60322 simultaneously
rotate around the movable studs at the second ends,
so that the dry cleaning module 151 is lifted. When
passing the obstacle, the dry cleaning module 151 falls
under the action of gravity and comes into contact with
the operating surface.
[0120] As an optional embodiment, the first fixed
bracket 601 includes: a first fixed portion 6011 protruding
from the first fixed bracket 601 and extending laterally
outward for carrying the first connecting rod pair 6031;
and a second fixed portion 6012 symmetrically disposed
with the first fixed portion 6011 for carrying the second
connecting rod pair 6032. The first fixed portion 6011 and
the second fixed portion 6012 are used to support the
connecting rod pairs in a protruding manner, so that the
connecting rod pairs may rotate freely to ensure the free
lifting and lowering of the dry cleaning module 151.
[0121] Optionally, the floating liftingand lowering struc-

ture 600 further includes a flexible connecting member
(not shown) connected between the first fixed bracket
601 and the second fixed bracket 602. When the operat-
ing surface is uneven, the second fixed bracket 602
moves vertically relative to the first fixed bracket 601
through the flexible connecting member.
[0122] In the dry cleaningmodule, the four-link floating
lifting and lowering structure is disposed to enable the dry
cleaning module to passively move vertically relative to
the mobile platform. When encountering an obstacle
during operation, the cleaning apparatus can easily pass
the obstacle through the four-link floating lifting and low-
ering structure, thereby avoiding the damage to the
cleaning apparatus by the obstacle.
[0123] Compared to the existing lifting and lowering
structure, the four-link lifting and lowering module en-
hances the stability of the automatic cleaning apparatus,
and substantially increases the service life of the lifting
and lowering structure. Further, in practical use, due to
parallel lifting and lowering characteristics of the paralle-
logram structure, the two-sided floating lifting and low-
ering structure has better obstacle passing performance
than the existing lifting and lowering structure, and is less
liable to be stuck by various obstacles.

Embodiment 2

[0124] According to specific embodiments of the pre-
sent invention, as shown in FIGs. 9, 23 and 24, the
present invention provides an automatic cleaning appa-
ratus. This embodiment continues the above embodi-
ment, andstructures in thisembodiment sameas those in
the above embodiment have same functions or effects,
which will not be repeated herein. Specifically, the auto-
matic cleaningapparatus includes: amobile platform100
configured to move automatically on an operating sur-
face; and a cleaning module 150 disposed on the mobile
platform 100 and including: a dry cleaning module 151
configured to cleanat least a part of the operating surface
by means of dry cleaning; and a floating lifting and low-
ering structure 600 connected to the dry cleaningmodule
151 and configured to enable the dry cleaning module
151 to passively move vertically relative to the mobile
platform 100. The dry cleaning module 151 includes
several pawls 1511 located between the dry cleaning
module 151 and the operating surface to be cleaned.
As shown in FIG. 24, the number of pawls is not limited
specifically, for example, 4‑8 pawls are appropriate.
[0125] As an optional embodiment, the dry cleaning
module 151 includes a primary brush cover 152 and a
rolling brush 15114, wherein the rolling brush 15114
rotates in the primary brush cover 152 to collect dust.
The pawls 1511 are located on one side of the bottom of
the primary brush cover 152 in the traveling direction of
the automatic cleaning apparatus. Optionally, several
pawls 1511 are uniformly distributed on a side of the
bottom of the primary brush cover 152 in the traveling
direction of the automatic cleaning apparatus. When the
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cleaning apparatus encounters an obstacle during tra-
velling, the obstacle is firstly in contact with the pawls
1511, and then, thedry cleaningmodule151 ispushedup
with thesupport of thepawls1511, thereby reducinga risk
of a slender object, e.g., a wire being stuck in the primary
brush, and preventing a corner of a carpet from being
directly stuck into an air channel of the primary brush.
[0126] As an optional embodiment, the height of the
pawl 1511 is slightly lower than that of the rolling brush
15114. Thus, it is ensured that when cleaning is per-
formed on a flat ground, the rolling brush is still firstly
in contact with the ground for cleaning without affecting
the operation of the dry cleaning module 151 due to the
existence of the pawls.
[0127] As an optional embodiment, the pawl 1511 in-
cludes an arc surface 15111 facing toward a side of the
travelling direction of the automatic cleaning apparatus.
The arc surface 15111 can ensure that when the pawl
comes contact with an obstacle, it can pass the obstacle
smoothly without being stuck by the obstacle.
[0128] As an optional embodiment, the pawl 1511 in-
cludes a tangent surface 15112 extending on both sides
of the arc surface 15111 to reduce the travelling resis-
tance of the pawl in contact with the obstacle.
[0129] As an optional embodiment, a projection of the
arc surface 15111 along the rolling brush 15114 partially
overlaps with the rolling brush 15114. For example, the
pawl 1511 further includes a supporting surface 15113
connected to the arc surface 15111. Optionally, the sup-
porting surface 15113 is of a planar structure or an arch-
surface structure. Such a structure enables the top of the
pawl to slightly extend to under the rolling brush, thereby
preventing large debris or obstacles from entering the
dust box.
[0130] For the sweeping and mopping integrated
cleaning apparatus according to the present invention,
the structure of the primary brush cover is improved, and
a row of tooth-shaped protruding pawls are disposed in
the direction of the dust inlet of the primary brush cover
and the pawls follow the arc direction of the primary
brush. After encountering the obstacle, the pawls can
push up the primary brush in cooperation with the lifting
and loweringmodule, thereby reducing a risk of a slender
object, e.g., a wire being stuck in the primary brush, and
preventing a corner of a carpet from being directly stuck
into an air channel of the primary brush to push up the
robot.
[0131] Finally, it should be noted that various embodi-
ments in the Description are described in a progressive
manner, each embodiment focuses on the differences
from other embodiments, and the same or similar parts
among the various embodiments may refer to one an-
other. Since the system or device disclosed in the embo-
diment corresponds to the method disclosed in the em-
bodiment, the description is relatively simple, and the
relevant parts may refer to the description of the method
part.
[0132] The above embodiments are only used to illus-

trate the technical solutions of the present invention and
are not intended to limit the present invention. Although
the present invention has been described in detail with
reference to the foregoing embodiments, those of ordin-
ary skills in the art should understand that, they can still
make modifications to the technical solutions described
in the foregoing embodiments or make equivalent sub-
stitutions to some of the technical features; and these
modificationsor substitutionsdonotmake theessenceof
the corresponding technical solutions deviate from the
scope of the technical solutions of the various embodi-
ments of the present invention as defined in the ap-
pended claims.

Claims

1. An automatic cleaning apparatus, characterized by
comprising:

a mobile platform (100) configured to move
automatically on an operating surface; and
a cleaning module (150) that is disposed on the
mobile platform (100) and comprises:

a wet cleaning module (400) configured to
clean at least a part of the operating surface
by wet cleaning;
a dry cleaning module (151) configured to
clean at least a part of the operating surface
by dry cleaning; characterized in that the
automatic cleaning apparatus comprises
a floating lifting and lowering structure (600)
that is connected to thedry cleaningmodule
(151) and is configured to enable the dry
cleaning module (151) to passively move
vertically relative to the mobile platform
(100) under action of an external force.

2. The automatic cleaning apparatus according to
claim 1, characterized in that, the floating lifting
and lowering structure (600) is a parallelogram
four-link lifting and lowering structure configured to
switch the dry cleaning module (151) between a
lifting state and a lowering state.

3. The automatic cleaning apparatus according to
claim 2, characterized in that, the floating lifting
and lowering structure (600) comprises:

a first fixed bracket (601) fixedly connected to
the mobile platform (100);
a second fixed bracket (602) fixedly connected
to the dry cleaning module (151); and
a connecting rod pair (603), having one end
rotatably connected to the first fixed bracket
(601) through movable studs, and another end
rotatably connected to the second fixed bracket
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(602) through movable studs.

4. The automatic cleaning apparatus according to
claim 3, characterized in that, the connecting rod
pair (603) comprises:

a first connecting rod pair (6031), having one
end rotatably connected to a first end of the first
fixed bracket (601) through movable studs, and
another end rotatably connected to a first end of
the second fixed bracket (602) throughmovable
studs; and
a second connecting rod pair (6032) disposed
opposite to the first connecting rod pair (6031),
and having one end rotatably connected to a
second end of the first fixed bracket (601)
through movable studs, and another end rota-
tably connected to a second end of the second
fixed bracket (602) through movable studs.

5. The automatic cleaning apparatus according to
claim 4, characterized in that,

the first connecting rod pair (6031) comprises a
first connecting rod (60311) and a second con-
necting rod (60312) arranged in parallel, where-
in each of the first connecting rod (60311) and
the second connecting rod (60312) is provided
with a first shaft hole at one end and a second
shaft hole at another end; and
themovable studs rotatably secure the first con-
necting rod (60311) and the second connecting
rod (60312) to the first end of the first fixed
bracket (601) through the first shaft holes, and
to the first end of the second fixed bracket (602)
through the second shaft holes.

6. The automatic cleaning apparatus according to
claim 5, characterized in that,

the second connecting rod pair (6032) com-
prises a third connecting rod (60321) and a
fourth connecting rod (60322) arranged in par-
allel, wherein each of the third connecting rod
(60321) and the fourth connecting rod (60322) is
provided with a third shaft hole at one end and a
fourth shaft hole at another end; and
the movable studs rotatably secure the third
connecting rod (60321) and the fourth connect-
ing rod (60322) to the second end of the first
fixed bracket (601) through the third shaft holes,
and to the secondendof the second fixed brack-
et (602) through the fourth shaft holes.

7. The automatic cleaning apparatus according to
claim 6, characterized in that, the first fixed bracket
(601) comprises:
a first fixed portion (6011) protruding from the first

fixed bracket (601) and extending laterally outward,
serving to carry the first connecting rod pair (6031).

8. The automatic cleaning apparatus according to
claim 7, characterized in that, the first fixed bracket
(601) further comprises:
a second fixed portion (6012) symmetrically dis-
posed with the first fixed portion (6011), serving to
carry the second connecting rod pair (6032).

9. The automatic cleaning apparatus according to any
one of claims 5 to 8, characterized in that, the
floating lifting and lowering structure (600) further
comprises:
a flexible connecting portion connected between the
first fixed bracket (601) and the second fixed bracket
(602),wherein the second fixedbracket (602)moves
vertically relative to the first fixed bracket (601)
through the flexible connecting portion in response
to the operating surface being uneven.

10. The automatic cleaning apparatus according to
claim 4, characterized in that, the first connecting
rod pair (6031) or the second connecting rod pair
(6032) is a hollowed-out structure.

Patentansprüche

1. Automatische Reinigungsvorrichtung, dadurch ge-
kennzeichnet, dass sie Folgendes umfasst:

eine mobile Plattform (100), die konfiguriert ist,
um sich automatisch auf einer Betriebsfläche zu
bewegen; und
einReinigungsmodul (150), das auf dermobilen
Plattform (100) angeordnet ist und Folgendes
umfasst:

ein Nassreinigungsmodul (400), das konfi-
guriert ist, um mindestens einen Teil der
Betriebsfläche durch Nassreinigen zu reini-
gen;
ein Trockenreinigungsmodul (151), das
konfiguriert ist, um mindestens einen Teil
der Betriebsfläche durch Trockenreinigen
zu reinigen;
dadurch gekennzeichnet, dass die auto-
matische Reinigungsvorrichtung Folgen-
des umfasst
eine schwimmende Hebe‑ und Absenk-
struktur (600), die mit dem Trockenreini-
gungsmodul (151) verbunden und konfigu-
riert ist, um dem Trockenreinigungsmodul
(151) zu ermöglichen, sich unter Einwir-
kung einer äußeren Kraft in Bezug auf die
mobile Plattform (100) passiv vertikal zu
bewegen.
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2. Automatische Reinigungsvorrichtung nach An-
spruch 1, dadurch gekennzeichnet, dass die
schwimmendeHebe‑ undAbsenkstruktur (600) eine
Viergelenk-Parallelogramm-Hebe‑ und Absenk-
struktur ist, die konfiguriert ist, um das Trockenreini-
gungsmodul (151) zwischen einem Hebezustand
und einem Absenkzustand umzuschalten.

3. Automatische Reinigungsvorrichtung nach An-
spruch 2, dadurch gekennzeichnet, dass die
schwimmende Hebe‑ und Absenkstruktur (600) Fol-
gendes umfasst:

eineerste feststehendeHalterung (601), die fest
mit der mobilen Plattform (100) verbunden ist;
eine zweite feststehende Halterung (602), die
festmit demTrockenreinigungsmodul (151) ver-
bunden ist; und
ein Verbindungsstangenpaar (603), wovon ein
Ende über bewegbare Bolzen drehbar mit der
ersten feststehenden Halterung (601) verbun-
den ist und ein anderes Ende über bewegbare
Bolzen drehbar mit der zweiten feststehenden
Halterung (602) verbunden ist.

4. Automatische Reinigungsvorrichtung nach An-
spruch 3, dadurch gekennzeichnet, dass das Ver-
bindungsstangenpaar (603) Folgendes umfasst:

ein erstesVerbindungsstangenpaar (6031), wo-
von ein Ende über bewegbare Bolzen drehbar
mit einemerstenEndeder ersten feststehenden
Halterung (601) verbunden ist und ein anderes
Ende über bewegbare Bolzen drehbar mit ei-
nem ersten Ende der zweiten feststehenden
Halterung (602) verbunden ist; und
ein zweites Verbindungsstangenpaar (6032),
das gegenüber dem ersten Verbindungsstan-
genpaar (6031) angeordnet ist und wovon ein
Ende über bewegbare Bolzen drehbar mit ei-
nem zweiten Ende der ersten feststehenden
Halterung (601) verbunden ist und ein anderes
Ende über bewegbare Bolzen drehbar mit ei-
nem zweiten Ende der zweiten feststehenden
Halterung (602) verbunden ist.

5. Automatische Reinigungsvorrichtung nach An-
spruch 4, dadurch gekennzeichnet, dass

das erste Verbindungsstangenpaar (6031) eine
erste Verbindungsstange (60311) und eine
zweite Verbindungsstange (60312) umfasst,
die parallel angeordnet sind, wobei jede von
der ersten Verbindungsstange (60311) und
der zweiten Verbindungsstange (60312) an ei-
nem Ende mit einem ersten Wellenloch und an
einemanderen Endemit einem zweitenWellen-
loch versehen ist; und

die bewegbaren Bolzen die erste Verbindungs-
stange (60311) und die zweite Verbindungs-
stange (60312) über die ersten Wellenlöcher
drehbar an dem ersten Ende der ersten fest-
stehendenHalterung (601)undüberdie zweiten
Wellenlöcher drehbar an dem ersten Ende der
zweiten feststehenden Halterung (602) befesti-
gen.

6. Automatische Reinigungsvorrichtung nach An-
spruch 5, dadurch gekennzeichnet, dass

das zweite Verbindungsstangenpaar (6032) ei-
ne dritte Verbindungsstange (60321) und eine
vierte Verbindungsstange (60322) umfasst, die
parallel angeordnet sind, wobei jede von der
drittenVerbindungsstange (60321) undder vier-
ten Verbindungsstange (60322) an einem Ende
mit einem dritten Wellenloch und an einem an-
deren Ende mit einem vierten Wellenloch ver-
sehen ist; und
die bewegbaren Bolzen die dritte Verbindungs-
stange (60321) und die vierte Verbindungsstan-
ge (60322) über die dritten Wellenlöcher dreh-
bar an demzweiten Ende der ersten feststehen-
den Halterung (601) und über die vierten Wel-
lenlöcher drehbar an dem zweiten Ende der
zweiten feststehenden Halterung (602) befesti-
gen.

7. Automatische Reinigungsvorrichtung nach An-
spruch 6, dadurch gekennzeichnet, dass die erste
feststehende Halterung (601) Folgendes umfasst:
einen ersten feststehenden Abschnitt (6011), der
von der ersten feststehenden Halterung (601) her-
vorsteht und sich seitlich nach außen erstreckt und
dazu dient, das erste Verbindungsstangenpaar
(6031) zu tragen.

8. Automatische Reinigungsvorrichtung nach An-
spruch 7, dadurch gekennzeichnet, dass die erste
feststehende Halterung (601) ferner Folgendes um-
fasst:
einen zweiten feststehenden Abschnitt (6012), der
symmetrischzudemersten feststehendenAbschnitt
(6011) angeordnet ist und dazu dient, das zweite
Verbindungsstangenpaar (6032) zu tragen.

9. Automatische Reinigungsvorrichtung nach einem
der Ansprüche 5 bis 8, dadurch gekennzeichnet,
dass die schwimmende Hebe‑ und Absenkstruktur
(600) ferner Folgendes umfasst:
einen flexiblen Verbindungsabschnitt, der zwischen
der ersten feststehenden Halterung (601) und der
zweiten feststehenden Halterung (602) verbunden
ist, wobei sich die zweite feststehende Halterung
(602) als Reaktion darauf, dass die Betriebsfläche
uneben ist, über den flexiblen Verbindungsabschnitt
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vertikal in Bezug auf die erste feststehende Halte-
rung (601) bewegt.

10. Automatische Reinigungsvorrichtung nach An-
spruch4,dadurchgekennzeichnet,dassdaserste
Verbindungsstangenpaar (6031) oder das zweite
Verbindungsstangenpaar (6032) eine ausgehöhlte
Struktur ist.

Revendications

1. Dispositif denettoyageautomatique,caractériséen
ce qu’il comprend :

une plateformemobile (100) configurée pour se
déplacer automatiquement sur une surface de
travail ; et
un module de nettoyage (150) qui est disposé
sur la plateforme mobile (100) et comprend :

un module de nettoyage humide (400)
configuré pour nettoyer aumoins une partie
de la surface de travail par nettoyage hu-
mide ;
un module de nettoyage sec (151) confi-
guré pour nettoyer aumoinsunepartie de la
surface de travail par nettoyage sec ; ca-
ractérisé en ce que le dispositif de net-
toyage automatique comprend :
une structure flottante de levage et d’abais-
sement (600) qui est raccordée au module
de nettoyage sec (151) et est configurée
pour permettre aumodule de nettoyage sec
(151) de se déplacer verticalement de ma-
nière passive par rapport à la plateforme
mobile (100) sous l’action d’une force ex-
terne.

2. Dispositif de nettoyage automatique selon la reven-
dication 1, caractérisé en ce que la structure flot-
tante de levage et d’abaissement (600) est une
structurede levageet d’abaissement àquatrebarres
en parallélogramme configurée pour commuter le
module de nettoyage sec (151) entre un état de
levage et un état d’abaissement.

3. Dispositif de nettoyage automatique selon la reven-
dication 2, caractérisé en ce que la structure flot-
tante de levage et d’abaissement (600) comprend :

un premier support fixe (601) raccordé de ma-
nière fixe à la plateforme mobile (100) ;
un deuxième support fixe (602) raccordé de
manière fixe au module de nettoyage sec
(151) ; et
une paire de bielles (603), ayant une extrémité
raccordée de manière rotative au premier sup-

port fixe (601) par le biais de goujonsmobiles, et
une autre extrémité raccordée de manière rota-
tive au deuxième support fixe (602) par le biais
de goujons mobiles.

4. Dispositif de nettoyage automatique selon la reven-
dication 3, caractérisé en ce que la paire de bielles
(603) comprend :

une première paire de bielles (6031), ayant une
extrémité raccordée de manière rotative à une
premièreextrémitédupremier support fixe (601)
par le biais de goujons mobiles, et une autre
extrémité raccordée de manière rotative à une
première extrémité du deuxième support fixe
(602) par le biais de goujons mobiles ; et
unedeuxièmepairedebielles (6032)disposéeà
l’opposé de la première paire de bielles (6031),
et ayant une extrémité raccordée de manière
rotative à une deuxième extrémité du premier
support fixe (601) par le biais de goujons mobi-
les, et uneautreextrémité raccordéedemanière
rotative à une deuxième extrémité du deuxième
support fixe (602) par le biais de goujons mobi-
les.

5. Dispositif de nettoyage automatique selon la reven-
dication 4, caractérisé en ce que :

la première paire de bielles (6031) comprend
une première bielle (60311) et une deuxième
bielle (60312) disposées en parallèle, la pre-
mière bielle (60311) et la deuxième bielle
(60312) étant chacune pourvues d’un premier
trou d’axe à une extrémité et d’un deuxième trou
d’axe à une autre extrémité ; et
les goujonsmobiles fixent demanière rotative la
première bielle (60311) et la deuxième bielle
(60312) à la première extrémité du premier
support fixe (601) par les premiers trous d’axe,
et à la première extrémité du deuxième support
fixe (602) par les deuxièmes trous d’axe.

6. Dispositif de nettoyage automatique selon la reven-
dication 5, caractérisé en ce que :

la deuxième paire de bielles (6032) comprend
une troisième bielle (60321) et une quatrième
bielle (60322) disposées en parallèle, la troi-
sième bielle (60321) et la quatrième bielle
(60322) étant chacune pourvues d’un troisième
trou d’axeàuneextrémité et d’un quatrième trou
d’axe à une autre extrémité ; et
les goujonsmobiles fixent demanière rotative la
troisième bielle (60321) et la quatrième bielle
(60322) à la deuxième extrémité du premier
support fixe (601) par les troisièmes trous d’axe,
et à la deuxième extrémité du deuxième support
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fixe (602) par les quatrièmes trous d’axe.

7. Dispositif de nettoyage automatique selon la reven-
dication 6, caractérisé en ce que le premier support
fixe (601) comprend :
une première partie fixe (6011) faisant saillie à partir
du premier support fixe (601) et s’étendant latérale-
ment vers l’extérieur, servant à porter la première
paire de bielles (6031).

8. Dispositif de nettoyage automatique selon la reven-
dication 7, caractérisé en ce que le premier support
fixe (601) comprend en outre :
une deuxième partie fixe (6012) disposée symétri-
quement par rapport à la première partie fixe (6011),
servant à porter la deuxième paire de bielles (6032).

9. Dispositif de nettoyage automatique selon l’une
quelconque des revendications 5 à 8, caractérisé
en ce que la structure flottante de levage et d’abais-
sement (600) comprend en outre :
une partie de raccordement flexible raccordée entre
le premier support fixe (601) et le deuxième support
fixe (602), le deuxième support fixe (602) se dépla-
çant verticalement par rapport au premier support
fixe (601) par l’intermédiaire de la partie de raccor-
dement flexible lorsque la surface de travail est
irrégulière.

10. Dispositif de nettoyage automatique selon la reven-
dication 4, caractérisé en ce que la première paire
de bielles (6031) ou la deuxième paire de bielles
(6032) est une structure évidée.
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