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(54) OBSTACLE CROSSING MECHANISM AND CLEANING ROBOT

(57) An obstacle crossing mechanism (100) is
mounted on a body of a cleaning robot and includes: a
first bracket (10) provided with a rotation center (10a),
wherein the first bracket (10) is rotatable relative to the
body around the rotation center (10a); a roller assembly
(20) mounted on the first bracket (10), wherein the roller
assembly (20) includes a first roller (21) and a second
roller (22)adjacentlyarranged,and the first roller (21)and

the second roller (22) are located on a same side of the
body; and an elastic telescopic assembly (30), wherein a
first end (30a) of the elastic telescopic assembly (30) is
rotatably connected to the body, and a second end (30b)
of the elastic telescopic assembly (30) is rotatably con-
nected to the first bracket (10) at a preset rotationposition
(40).
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Description

TECHNICAL FIELD

[0001] This disclosure relates to the technical field of
intelligent electrical appliances, and in particular to an
obstacle crossing mechanism and a cleaning robot.

BACKGROUND

[0002] With the development of economy and the pro-
gress of society, people have higher and higher require-
ments for the quality of life, and smart home appliances
have emerged. Among them, robots with sweeping and
mopping functions, as a kind of smart home appliances,
play an increasingly important role in people’s daily lives
and are gaining increasing popularity among users.

SUMMARY

[0003] In a first aspect of this disclosure, an obstacle
crossing mechanism is provided, which is mounted on a
body of a cleaning robot and includes:

a first bracket provided with a rotation center, where
the first bracket is rotatable relative to the body
around the rotation center;
a roller assemblymountedon the first bracket,where
the roller assembly includes a first roller and a sec-
ond roller that are adjacently arranged, and the first
roller and the second roller are located on a same
side of the body; and
an elastic telescopic assembly, where a first end of
the elastic telescopic assembly is rotatably con-
nected to the body, and a second end of the elastic
telescopic assembly is rotatably connected to the
first bracket at a preset rotation position;
where the preset rotation position does not coincide
with the rotation center, and the elastic telescopic
assembly applies pressure toward the first bracket
through the second end, thereby causing the first
bracket to apply pressure to one of the first roller and
the second roller.

[0004] In some embodiments, the elastic telescopic
assembly includes a mounting rod, a telescopic rod
and a reset member, one end of the telescopic rod is
inserted into the mounting rod, and the telescopic rod is
movable relative to the mounting rod along an axial
direction of the mounting rod; where a free end of the
telescopic rod serves as the first end, and an end of the
mounting rod away from the first end serves as the
second end; and
where the reset member is respectively connected to the
mounting rod and the telescopic rod, and is configured to
provide a reset force after relative movement between
the mounting rod and the telescopic rod.
[0005] In some embodiments, the reset member in-

cludes a spring, and the spring is sleeved on the mount-
ing rod and/or the telescopic rod.
[0006] In some embodiments, a preset angle is formed
between an axis of the mounting rod and a preset re-
ference line, and the preset reference line passes
through the rotation center and is parallel to the gravity
direction.
[0007] In some embodiments, along a traveling direc-
tion of the body, the first roller is located in front of the
second roller, and the preset rotation position is provided
close to the second roller relative to the rotation center.
[0008] In some embodiments, a diameter of the first
roller is greater than a diameter of the second roller.
[0009] In someembodiments, thefirst bracket includes
a roller frame and a power assembly, the first roller and
the second roller are rotatably mounted on the roller
frame, the power assembly is mounted on the roller
frame, and the power assembly is respectively con-
nected to the first roller and the second roller to drive
rotation of the first roller and the second roller.
[0010] In someembodiments, the roller frame includes
a frame body, the frame body is located between the first
roller and the second roller, and the power assembly is
mounted on the frame body; and
where the rotation center and the preset rotation position
are both provided on the frame body.
[0011] In some embodiments, the roller frame includes
a frame body and a turntable connected to the frame
body, the frame body is located between the first roller
and the second roller, the power assembly ismounted on
the frame body, and the rotation center is provided on the
frame body; and
where a baffle is arranged on a radial outer side of the
turntable for mounting the second roller, and the preset
rotation position is provided on the baffle.
[0012] In some embodiments, the obstacle crossing
mechanism further includes a second bracket, where the
second bracket is rotatably connected to the body, and
the second bracket is rotatably connected to the first
bracket at the rotation center.
[0013] In some embodiments, a first limiting part is
arranged on top of the first bracket, and a second limiting
part is arranged on the second bracket; and
when the second roller crosses an obstacle, the first
bracket moves toward the second bracket, and the sec-
ond limiting part abuts against the first limiting part to limit
the first bracket.
[0014] A second aspect of this disclosure provides a
cleaning robot, which includes a body and the obstacle
crossing mechanism according to the first aspect.
[0015] It is to be understood that the foregoing general
description and the following detailed description are
exemplary and explanatory only and are not restrictive
of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are incor-
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porated in and constitute a part of this specification,
illustrate embodiments consistent with this disclosure
and, together with the description, serve to explain the
principles of this disclosure.

FIG. 1 is a perspective view showing an obstacle
crossing mechanism according to an exemplary
embodiment.
FIG. 2 is a front view of an obstacle crossing me-
chanism according to an exemplary embodiment.
FIG. 3 is a partial exploded view of an obstacle
crossing mechanism according to an exemplary
embodiment.
FIG. 4 is a partial exploded view of an obstacle
crossing mechanism according to an exemplary
embodiment.
FIG. 5 is a partial exploded view of an obstacle
crossing mechanism according to an exemplary
embodiment.
FIG. 6 is a perspective view of an obstacle crossing
mechanism according to another exemplary embo-
diment.
FIG. 7 is a schematic diagram showing an obstacle
crossingmechanismwithout encountering an obsta-
cle according to an exemplary embodiment.
FIG. 8 is a schematic diagram showing an obstacle
crossingmechanismcrossinganobstacle according
to an exemplary embodiment.
FIG. 9 is a schematic diagram showing an obstacle
crossing mechanism passing over an obstacle ac-
cording to an exemplary embodiment.

DETAILED DESCRIPTION

[0017] Exemplary embodiments will be described in
detail herein, examples of which are shown in the ac-
companying drawings. When the following description
refers to the drawings, the same numbers in different
drawings represent the same or similar elements unless
otherwise indicated. The embodiments described in the
following exemplary embodiments do not represent all
embodiments consistent with this disclosure. Instead,
they are merely examples of devices and methods con-
sistent with some aspects of this disclosure as detailed in
the appended claims.
[0018] In the related art, sweeping robots andmopping
robots are able to perform cleaning operations on flat
ground, but when encountering uneven roads and other
roads with obstacles, the obstacle crossing performance
of robots is usually poor, thereby affecting the user ex-
perience.
[0019] In order to solve the problems existing in the
related art, some embodiments of this disclosure provide
an obstacle crossing mechanism and a cleaning robot.
The obstacle crossing mechanism includes a first brack-
et, a roller assembly and an elastic telescopic assembly.
The first bracket is provided with a rotation center. The
roller assembly includes a first roller and a second roller

mounted on the first bracket. The first end of the elastic
telescopic assembly is connected to the body of the
cleaning robot, and the second end thereof is rotatably
connected to the first bracket at a preset rotation position.
In this disclosure, the secondendof the elastic telescopic
assembly is rotatably connected to the first bracket at the
preset rotation position, and the preset rotation position
does not coincide with the rotation center of the first
bracket, so that when the elastic telescopic assembly
applies pressure to the first bracket, the pressure trans-
mitted by the first bracket to the first roller and the second
roller can be different. When the obstacle crossing me-
chanism encounters an obstacle, the roller with less
pressuremakes the first bracket easy to tilt, and the roller
with greater pressure can provide stronger grip, thereby
improving the obstacle crossing performance of the ob-
stacle crossing mechanism.
[0020] According to an exemplary embodiment of this
disclosure, as shown in FIG. 1, an obstacle crossing
mechanism 100 is provided. The obstacle crossing me-
chanism 100 is mounted on the body of a cleaning robot,
such as a sweeping robot, a mopping robot, or the like.
The obstacle crossing mechanism 100 enables the
cleaning robot to easily cross an obstacle 200 (referring
toFIG. 8), therebyexpanding theapplication scenarios of
the cleaning robot. The obstacle 200 includes bumps,
slopes, and items scattered on the floor of a home. It
should be noted that at least one obstacle crossing
mechanism 100 as shown in FIG. 1 may be provided
on the body of the cleaning robot, and two, three, four or
more obstacle crossing mechanisms may be provided.
For example, if the cleaning robot is provided with four
rollers, two rollers are provided on each side, then one
obstacle crossing mechanism 100 may be provided on
each side to improve the obstacle crossing effect. Alter-
natively, one obstacle crossing mechanism 100 may be
provided on only one side, and only two rollers may be
provided on the other side.
[0021] As shown in FIG. 1 and FIG. 2, the obstacle
crossing mechanism 100 includes a first bracket 10, the
first bracket 10 has a rotation center 10a, and the first
bracket 10 can be directly or indirectly connected to the
body through the rotation center 10a. In one example,
referring to FIG. 1 and FIG. 2, the obstacle crossing
mechanism 100 can be directly connected to the body
through a preset shaft 12 in the rotation center 10a. In
another example, referring to FIG. 6 and FIG. 7, the first
bracket 10 can be indirectly connected to the body
through a second bracket 60 (described in detail later).
[0022] Referring to FIG. 1 and FIG. 2, the obstacle
crossingmechanism 100 further includes a roller assem-
bly 20,which ismounted on the first bracket 10. The roller
assembly 20 includes a first roller 21 and a second roller
22 which are arranged adjacent to each other. The first
roller 21 and the second roller 22 are located on the same
side of the body. When crossing the obstacle 200 (see
FIG.8), a relativeheight between thefirst roller 21and the
second roller 22 will change, so that the first bracket 10
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rotates relative to the body around the rotation center
10a. By providing the rotation center 10a and the two
rollers on the first bracket 10, and when crossing an
obstacle, the first bracket 10 can flexibly rotate with the
obstacle crossing process, so that the rollers of the
cleaning robot can maintain good grip with a horizontal
plane 300 and the obstacle 200 during the obstacle
crossing process, thereby improving the traveling stabi-
lity and avoiding slipping due to insufficient grip, which
results in the inability to smoothly cross the obstacle 200.
[0023] Referring to FIG. 1 to FIG. 3, the obstacle cross-
ingmechanism 100 further includes an elastic telescopic
assembly 30, where the first end 30a of the elastic tele-
scopic assembly 30 is rotatably connected to the body,
and the second end 30b of the elastic telescopic assem-
bly 30 is rotatably connected to the first bracket 10 at a
preset rotation position 40. When the cleaning robot
encounters the obstacle 200, the elastic telescopic as-
sembly 30 can be shortened or elongated to ensure the
bodybalanceof thecleaning robot. It shouldbenoted that
when the first bracket 10 rotates around the rotation
center 10a, the first bracket 10 will drive the second
end 30b of the elastic telescopic assembly 30 to change
position, so that the arrangement direction of the first end
30a and the second end 30b of the elastic telescopic
assembly 30 (i.e., the telescopic direction of the elastic
telescopic assembly 30) changes. Therefore, the first
end 30a is configured to be rotatably connected to the
body, and the second end 30b is configured to be rota-
tably connected to the first bracket 10, so that the elastic
telescopic assembly 30 can be prevented from bending,
breaking, or the like, and pressure can be applied to the
roller used to grasp the ground more flexibly during the
obstacle crossing process, thereby improving the obsta-
cle crossing performance.
[0024] In some embodiments (not shown in the draw-
ings), the first end of the elastic telescopic assembly can
be fixedly connected to the body, while the second end
thereof is in contact with the first bracket and a limiting
structure is provided in the first bracket, and the abutting
position is located in the limiting structure to prevent it
from slipping out. For example, the elastic telescopic
assembly canalwaysprovidepressure to the first bracket
in a vertically downward direction (the opposite direction
of the z direction shown in FIG. 1), andwhen the cleaning
robot passes an obstacle, the first bracket rotates around
the rotation center, and the second end of the elastic
telescopic assembly can slide in the limiting structure of
the first bracket, thereby changing the position of the
second end 30b on the first bracket.
[0025] As shown in FIG. 1 and FIG. 2, the preset
rotation position 40 does not coincide with the rotation
center 10a, whichmeans that the preset rotation position
40 is staggered with the rotation center 10a (also called
eccentric setting). When the elastic telescopic assembly
30 applies pressure to the first bracket 10 through the
second end 30b, the pressure on the first bracket 10
makes it tend to rotate around the rotation center 10a,

so that the first bracket 10 applies pressure to one of the
first roller 21 and the second roller 22. For example,
according to the different functions of the two rollers
during movement of the cleaning robot, the pressure of
the first bracket 10 can be configured to act on the first
roller 21 or the second roller 22.
[0026] For example, according to the traveling direc-
tion of the cleaning robot body (the x direction shown in
FIG. 1), the first roller 21 is the frontwheel and the second
roller 22 is the rear wheel. By adaptively setting the
relative positions of the preset rotation position 40 and
the rotation center 10a, when pressure is applied to the
first bracket 10, the pressure applied to the second roller
22 can be greater than the pressure applied to the first
roller 21. Therefore, when the cleaning robot encounters
an obstacle 200, the first roller 21 that first contacts the
obstacle 200 is more likely to tilt up due to the smaller
pressure applied, and the second roller 22 has a stronger
grip due to the greater pressure applied, thereby enhan-
cing the performance of climbing over the obstacle 200.
[0027] In some embodiments of this disclosure, the
secondendof theelastic telescopic assembly is rotatably
connected to the first bracket at the preset rotation posi-
tion, and the preset rotation position does not coincide
with the rotation center of the first bracket. Therefore,
when the elastic telescopic assembly applies pressure to
the first bracket, the pressure transmitted by the first
bracket to the first roller and the second roller can be
different. When the obstacle crossing mechanism en-
counters an obstacle, the roller with less pressuremakes
the first bracket easy to tilt, and the roller with greater
pressure can provide stronger grip, thereby improving
the obstacle crossing performance of the obstacle cross-
ing mechanism.
[0028] In an exemplary embodiment, as shown in FIG.
1 and FIG.2, the obstacle crossing mechanism 100 in-
cludes the first bracket 10, the roller assembly 20 and the
elastic telescopic assembly 30. The first bracket 10 is
provided with a rotation center 10a. The roller assembly
20 includes a first roller 21 and a second roller 22
mounted on the first bracket 10. The first end 30a of
the elastic telescopic assembly 30 is connected to the
body of the cleaning robot, and the second end 30b is
rotatably connected to the first bracket 10 at a preset
rotation position 40.
[0029] As shown in FIG. 3, the elastic telescopic as-
sembly 30 includes a mounting rod 32 and a telescopic
rod 31, where one end of the telescopic rod 31 is inserted
into the mounting rod 32, and the telescopic rod 31 is
movable relative to the mounting rod 32 along the axial
direction of the mounting rod 32. The free end of the
telescopic rod 31 constitutes the first end 30a of the
elastic telescopic assembly 30, and theendof themount-
ing rod away from the first end 30a of the elastic tele-
scopic assembly 30 constitutes the second end 30b.
Referring to FIG. 3, the elastic telescopic assembly 30
further includesa resetmember33,which is connected to
the mounting rod 32 and the telescopic rod 31 respec-
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tively. The reset member 33 is configured to provide a
reset force after relative movement between the mount-
ing rod and the telescopic rod 31. For example, when the
mounting rod32moves relative to the telescopic rod31 to
shorten the length of the elastic telescopic assembly 30,
the reset member 33 can provide a force that makes the
mounting rod 32 and the telescopic rod 31 move away
from each other (reset). In addition, the reset member 33
also enables the obstacle crossing mechanism 100 to
have a vibration reduction function, thereby improving
the running stability of the cleaning robot.
[0030] In one example, referring to FIG. 3, the reset
member 33 includes a spring, which is sleeved on the
mounting rod 32 and the telescopic rod 31, where one
end of the spring is connected to the first end 30a of the
elastic telescopic assembly 30, and the other end of the
spring is connected to the second end 30b of the elastic
telescopic assembly 30. When the length of the elastic
telescopic assembly 30 is reduced, the first end 30a and
the second end 30b of the elastic telescopic assembly 30
approach each other and compress the spring, so the
compressed spring can provide a reset force tomove the
first end 30a and the second end 30b away from each
other.
[0031] Inanother example (not shown in thedrawings),
the reset member includes a spring, which is sleeved on
the telescopic rod, where a partial structure of the spring
is located in a slide groove 321 of the mounting rod (see
FIG. 3), one end of the spring is connected to the first end
of the elastic telescopic assembly, and the other end of
the spring is connected to the bottom surface of the slide
groove 321 of the mounting rod.
[0032] Inanother example (not shown in thedrawings),
the reset member includes two magnets, which are re-
spectively arranged on the mounting rod and the tele-
scopic rod, and the same poles of the two magnets face
each other. In other words, the repulsive force generated
by the same poles of the magnets facing each other is
used as the reset force.
[0033] The reset element 33 may be any one of the
three examples mentioned above, or a combination of
any two examples to obtain a stronger reset force, or a
combination of three examples to obtain a further stron-
ger reset force.
[0034] As shown in FIG. 2 and FIG. 3, there is a preset
angle between the axis of the mounting rod 32 and a
preset reference line, where the preset reference line is a
vertical line passing through the rotation center 10a, and
the vertical line is alwaysparallel to thegravity direction (z
direction shown in FIG. 1). The smaller the preset angle,
the greater the component force of the elastic telescopic
assembly 30 in the gravity direction. The preset angle
may be any value between 0° and 60°, such as 1°, 15°,
30° or 50°.
[0035] During the travel of the cleaning robot, the size
of the preset angle will change based on whether an
obstacle 200 is encountered, thereby adjusting the direc-
tion in which the elastic telescopic assembly 30 applies

pressure to the first bracket 10, and further adjusting the
pressureof the first bracket 10on thefirst roller 21and the
second roller 22. For example, referring to FIG. 7 and
FIG. 8, it can be seen that the angle when crossing the
obstacle shown in FIG. 8 is smaller than the angle when
locating on the flat road surface shown in FIG. 7, so that
the elastic telescopic assembly 30 shown in FIG. 8 ap-
plies greater pressure to the second roller 22, thereby
improving the grip of the second roller 22, and thus
enhancing the obstacle crossing performance. In this
embodiment, by setting the mounting rod 32 to form a
preset angle relative to the gravity direction, the reset
force provided by the reset member 33 in the elastic
telescopic assembly 30 can apply an inclined force to
the first bracket 10, so that the first bracket 10 can apply a
variable pressure to one of the first roller 21 and the
second roller 22, thereby achieving the effect of easily
crossing the obstacle 200.
[0036] In an exemplary embodiment, as shown in FIG.
1 and FIG. 2, the obstacle crossing mechanism 100
includes the first bracket 10, the roller assembly 20
and the elastic telescopic assembly 30. The first bracket
10 is provided with a rotation center 10a. The roller
assembly 20 includes a first roller 21 and a second roller
22mountedon thefirst bracket10.Thefirst end30aof the
elastic telescopic assembly 30 is connected to the body
of the cleaning robot, and the second end 30b is rotatably
connected to the first bracket 10 at a preset rotation
position 40.
[0037] The obstacle crossing mechanism 100 pro-
vided in this embodiment may include any structure of
the obstacle crossing mechanism 100 provided in the
aforementioned embodiments.
[0038] As shown in FIG. 1, along the traveling direction
of the body (the x direction shown in FIG. 1), the first roller
21 is located in frontof thesecond roller 22, that is, thefirst
roller 21 is a front wheel, the second roller 22 is a rear
wheel. The preset rotation position 40 is arranged closer
to the second roller 22 than the rotation center 10a. In
order to facilitate the explanation of the technical solution
of this disclosure, the position where the first end 30a is
rotatably connected to the body is defined as the first
mounting position 31a, the line between the first mount-
ing position 31a and the center of the first roller 21 is
defined as the first line m, and the line between the first
mounting position 31a and the center of the second roller
22 is defined as the second line n.
[0039] In one example, referring to FIG. 8, it is shown
that the first roller 21 of the cleaning robot encounters an
obstacle 200 and tilts up, so that the first bracket 10
rotates clockwise around the rotation center 10a, and
thefirst bracket 10drives thepreset rotationposition40 to
move backward (in the opposite direction of the x direc-
tion shown in FIG. 1). Since the height h1 (see FIG. 7) of
the first mounting position 31a remains unchanged, the
angle between the telescopic direction of the elastic
telescopic assembly 30 and the first connecting line m
becomes larger, and the angle between the telescopic
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direction of the elastic telescopic assembly 30 and the
second connecting line n becomes smaller, thereby
greatly increasing the pressure of the elastic telescopic
assembly 30 on the second roller 22 and reducing the
pressure of the elastic telescopic assembly 30 on the first
roller 21, and thus enhancing the grip of the second roller
22 and reducing the pressure of the first roller 21 on the
obstacle 200, so that the obstacle crossing mechanism
100 is easier to tilt up to climb over the obstacle 200, and
the difficulty of crossing the obstacle can be reduced.
[0040] In another example, referring to FIG. 9, it shows
that the second roller 22 of the cleaning robot is about to
pass over the obstacle 200. At this time, the first bracket
10 rotates counterclockwise around the rotation center
10a, and the first bracket 10 drives the second end 30b of
theelastic telescopicassembly30 tomove forward (in the
xdirection shown inFIG. 1).Since theheight h1of thefirst
mounting position 31a remains unchanged, the angle
between the telescopic direction of the elastic telescopic
assembly 30 and the first connecting line m becomes
smaller, and theangle between the telescopic direction of
the elastic telescopic assembly 30 and the second con-
necting line n becomes larger, thereby increasing the
pressure of the elastic telescopic assembly 30 on the
first roller 21 and reducing the pressure of the elastic
telescopic assembly 30 on the second roller 22, and thus
enhancing the grip of the first roller 21 and reducing the
pressure of the second roller 22 on the obstacle 200, so
that the obstacle crossingmechanism100has a stronger
grip and a smaller pressure on the obstacle 200, and the
difficulty of crossing the obstacle can be reduced.
[0041] Referring to FIG. 2 and FIG. 7, the diameter of
the first roller 21 is greater than the diameter of the
second roller 22. It is understandable that for an obstacle
200of the sameheight,when thepositionwhere the roller
contacts the obstacle 200 is flush with the circular center
of the roller, it will be difficult for the roller to pass over the
obstacle 200 or even completely impossible to cross. By
increasing the diameter of the first roller 21 (i.e., the front
wheel), the circular center of the first roller 21 is higher
than the initial contact point between the first roller 21 and
the obstacle 200, thereby facilitating the first roller 21 to
pass over the obstacle 200. In this embodiment, by
setting the first roller 21 located at the front side of the
traveling direction to have a larger diameter, the ability of
the obstacle crossing mechanism 100 to cross the ob-
stacle 200 is improved.
[0042] Referring to FIG. 4 and FIG. 5, the first bracket
10 includes a roller frame 11 and a power assembly 50,
the first roller 21 and the second roller 22 are rotatably
mounted on the roller frame11, the power assembly 50 is
mounted on the roller frame 11, and the power assembly
50may be in transmission connection with at least one of
the first roller 21 and the second roller 22 to drive the
roller(s) to rotate.
[0043] In one example, as shown in FIG. 4 and FIG. 5,
the power assembly 50 is connected to the first roller 21
and the second roller 22, respectively, so that the first

roller 21 and the second roller 22 both have driving force.
Referring to FIG. 4 and FIG. 5, the power assembly 50
includes a driving motor 51, a first gear 52, a plurality of
second gears 53 and a plurality of third gears 54. The
output shaft of the driving motor 51 is connected to the
first gear 52. Two third gears 54 are provided and coaxi-
ally arranged with the first roller 21 and the second roller
22, respectively. The plurality of second gears 53 are
arranged between the first gear 52 and the third gear 54,
so as to transfer the torque of the first gear 52 to the third
gears 54, thereby driving the first roller 21 and the second
roller 22 to rotate. In some optional embodiments (not
shown in the drawings), the power assembly 50 can be
composed of a driving motor 51 and a transmission belt,
which will not be described in detail.
[0044] Inanother example (not shown in thedrawings),
the power assembly is connected to the first roller only.
[0045] In yet another example (not shown in the draw-
ings), the power assembly is connected to the second
roller only.
[0046] Referring to FIG. 3 to FIG. 5, the first bracket 10
further includes a first side cover 15 and a second side
cover 16, which are disposed on both sides of the roller
frame 11. The first side cover 15 and the roller frame 11
define a motor installation space, and the second side
cover 16 and the roller frame 11 define a gear installation
space. The roller frame 11 has a shaft hole, which com-
municates the motor installation space with the gear
installation space. The output shaft of the driving motor
51passes through the shaft hole to beconnectedwith the
first gear 52. Referring to FIG. 3, a boss 151 is disposed
on a side of the first side cover 15 away from the roller
frame 11, and the boss 151 coincides with the preset
rotation position 40. The second end 30b of the elastic
telescopic assembly 30 has a through hole, which is
sleeved on the boss 151. A screw 152 is disposed in
the boss 151, and the screw 152 is configured to limit the
second end 30b from coming out.
[0047] Referring to FIG. 4 and FIG. 5, it can be deter-
mined that the driving motor 51, the first roller 21 and the
second roller 22 are located on the same side of the roller
frame 11, and the multiple gears are located on the other
side of the roller frame 11, thereby improving the utiliza-
tion rate of the space on both sides of the roller frame 11,
helping to reduce the volume of the obstacle crossing
mechanism 100, reducing the space occupied within the
body of the cleaning robot, facilitating the installation of
larger capacity batteries, larger dust boxes, and the like in
the body, and thus improving the user experience.
[0048] In some embodiments, as shown in FIG. 4 and
FIG. 5, the roller frame 11 includes a frame body 111, and
the frame body 111 is located between the first roller 21
and the second roller 22. The power assembly 50 is
mounted on the frame body 111, and the rotation center
10a and the preset rotation position 40 are both set on the
frame body 111. In this embodiment, there are no re-
peated limitations on the rotation center 10a and the
preset rotation position 40.
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[0049] In other embodiments, as shown in FIG. 4 and
FIG. 5, the roller frame 11 includes a frame body 111, and
the frame body 111 is located between the first roller 21
and the second roller 22. The power assembly 50 is
mounted on the frame body 111, and the rotation center
10a is set on the frame body 111. Referring to FIG. 4, the
roller frame11 further includes a turntable 112 connected
to the framebody111, and thenumberof turntables112 is
two (including a first turntable 1121 and a second turn-
table1122),where thefirst turntable1121 isused to install
the first roller 21, and the second turntable 1122 is used to
install the second roller 22. The radial outer side of the
second turntable 1122 is provided with a baffle 13, and
the preset rotation position 40 is set on the baffle 13 (not
shown in this example figure).
[0050] In an exemplary embodiment, as shown in FIG.
1 and FIG. 2, the obstacle crossing mechanism 100
includes the first bracket 10, the roller assembly 20
and the elastic telescopic assembly 30, where the first
bracket 10 isprovidedwitha rotationcenter10a, the roller
assembly 20 includes a first roller 21 and a second roller
22mounted on the first bracket 10, the first end 30a of the
elastic telescopic assembly 30 is connected to the body
of the cleaning robot, and the second end 30b is rotatably
connected to the first bracket 10 at a preset rotation
position 40. Along the traveling direction of the body
(the x direction shown in FIG. 1), the first roller 21 is
located in front of the second roller 22, and the preset
rotation position 40 is arranged closer to the second roller
22 than the rotation center 10a.
[0051] As shown in FIG. 6 and FIG. 7, the obstacle
crossing mechanism 100 further includes a second
bracket 60, which is rotatably connected to the body at
a second mounting position 62, and is rotatably con-
nected to the first bracket 10 at a rotation center 10a.
The second bracket 60 can provide a pulling force to the
first bracket 10, so as to prevent the first bracket 10 from
moving relative to the body in the traveling direction,
thereby improving the overall strength.
[0052] In addition, it can be understood that, referring
to FIG. 2, when the obstacle crossing mechanism 100 is
not provided with the second bracket 60, the obstacle
crossing mechanism 100 is to directly form a rotation
connection with the body through the rotation center 10a
of the first bracket 10. When the cleaning robot encoun-
ters the obstacle 200, the rotation center 10a of the first
bracket 10 increases in height, causing the body to tilt.
Referring to FIG. 7 and FIG. 8, in the obstacle crossing
mechanism 100 provided in this embodiment, by provid-
ing the second bracket 60, when the cleaning robot
encounters the obstacle 200, the rotation center 10a of
the first bracket 10 increases in height, but the height h2
of the secondmounting position 62 remains substantially
unchanged. Compared with the obstacle crossing me-
chanism 100 without the second bracket 60, the body is
more stable when crossing the obstacle 200.
[0053] Asshown inFIG.4andFIG.9, a first limitingpart
14 is provided on the top of the first bracket 10, and a

second limiting part 61 is provided on the second bracket
60.When the obstacle crossing mechanism 100 is about
to cross the obstacle 200 (that is, when the second roller
22 is about to cross the obstacle 200), the first bracket 10
moves toward the second bracket 60, and the second
limiting part 61 approaches and abuts against the first
limiting part 14 to limit the first bracket 10. By limiting the
first bracket 10, for example, it is possible to avoid the
reset member 33 of the elastic telescopic assembly 30
and the baffle 13 of the first bracket 10 from being
squeezed and damaged.
[0054] In an example, the first limiting part 14may be a
protruding structure on the top of the first bracket 10, and
the second limiting part 61 may be an elastic block (such
as a silicone block or a rubber block) disposed on the
second bracket 60.
[0055] Referring to FIG. 4, the preset shaft 12 can be
fixedly connected to the second bracket 60, such as by
bonding, gluing or integrally forming. The preset shaft 12
passes through the first side cover 15 and extends into
the roller frame 11.
[0056] According to an exemplary embodiment of this
disclosure, some embodiments of this disclosure further
provide a cleaning robot, which includes a body and the
obstacle crossingmechanism100according toanyof the
foregoing embodiments of this disclosure.
[0057] The cleaning robot provided by the disclosed
embodiment has all the technical effects of the obstacle
crossing mechanism. The second end of the elastic
telescopic assembly is rotatably connected to the first
bracket at the preset rotation position, and the preset
rotation position does not coincide with the rotation cen-
ter of the first bracket, so that when the elastic telescopic
assembly applies pressure to the first bracket, the pres-
sure transmitted by the first bracket to the first roller and
the second roller can be different. When the obstacle
crossing mechanism encounters an obstacle, the roller
with less pressuremakes the first bracket easy to tilt, and
the roller with greater pressure can provide stronger grip,
thereby improving the obstacle crossing performance of
the obstacle crossing mechanism.
[0058] Those skilled in the art will readily appreciate
other embodiments of this disclosure after considering
the specification and practicing the embodiments dis-
closed herein. This disclosure is intended to cover any
variations, uses, or adaptations of this disclosure that
follow thegeneral principlesof thisdisclosureand include
common knowledge or customary techniques in the art
that are not disclosed in this disclosure. The description
and examples are to be considered exemplary only, and
the truescopeandspirit of thisdisclosureare indicatedby
the following claims.
[0059] It should be understood that this disclosure is
not limited to the exact structures that have been de-
scribed above and shown in the drawings, and that
variousmodifications and changesmay bemadewithout
departing from the scope thereof. The scope of this
disclosure is limited only by the appended claims.
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Claims

1. An obstacle crossing mechanism (100), being
mounted on a body of a cleaning robot and compris-
ing:

afirstbracket (10)providedwitha rotationcenter
(10a), wherein the first bracket (10) is rotatable
relative to the body around the rotation center
(10a);
a roller assembly (20) mounted on the first
bracket (10), wherein the roller assembly (20)
comprises a first roller (21) and a second roller
(22) adjacently arranged, and the first roller (21)
and the second roller (22) are located on a same
side of the body; and
an elastic telescopic assembly (30), wherein a
first end (30a) of the elastic telescopic assembly
(30) is rotatably connected to the body, and a
second end (30b) of the elastic telescopic as-
sembly (30) is rotatably connected to the first
bracket (10) at a preset rotation position (40);
wherein the preset rotation position (40) does
not coincide with the rotation center (10a), and
the elastic telescopic assembly (30) applies
pressure toward the first bracket (10) through
the second end (30b), thereby causing the first
bracket (10) to apply pressure to at least one of
the first roller (21) and the second roller (22).

2. The obstacle crossing mechanism according to
claim 1, wherein the elastic telescopic assembly
(30) comprises a mounting rod (32), a telescopic
rod (31) and a reset member (33), one end of the
telescopic rod (31) is inserted into the mounting rod
(32), and the telescopic rod (31) is movable relative
to the mounting rod (32) along an axial direction of
the mounting rod (32); wherein another end of the
telescopic rod (31) serves as the first end (30a) of the
elastic telescopic assembly (30), and an end of the
mounting rod (32) away from the first end (30a)
serves as the second end (30b) of the elastic tele-
scopic assembly (30).

3. The obstacle crossing mechanism according to
claim 2, wherein the reset member (33) is respec-
tively connected to the mounting rod (32) and the
telescopic rod (31), and is configured to provide a
reset force resisting relative movement between the
mounting rod (32) and the telescopic rod (31).

4. The obstacle crossing mechanism according to
claim 2 or 3, wherein the reset member (33) com-
prises a spring, and the spring is sleeved on at least
one of the mounting rod (32) or the telescopic rod
(31).

5. The obstacle crossing mechanism according to

claim 2 or 3, wherein a preset angle is formed be-
tween an axis of the mounting rod (32) and gravity
direction.

6. The obstacle crossing mechanism according to any
one of claims 1 to 5, wherein, along a traveling
direction of the body, the first roller (21) is located
in front of the second roller (22), and the preset
rotation position (40) is provided close to the second
roller (22) relative to the rotation center (10a).

7. The obstacle crossing mechanism according to
claim 6, wherein a diameter of the first roller (21) is
greater than a diameter of the second roller (22).

8. The obstacle crossing mechanism according to
claim 6 or 7, wherein the first bracket (10) comprises
a roller frame (11) and a power assembly (50), the
first roller (21) and thesecond roller (22) are rotatably
mounted on the roller frame (11), the power assem-
bly (50) is mounted on the roller frame (11), and the
power assembly (50) is respectively connected to
the first roller (21) and the second roller (22) to drive
rotation of the first roller (21) and the second roller
(22).

9. The obstacle crossing mechanism according to
claim 8, wherein the roller frame (11) comprises a
frame body (111), the frame body (111) is located
between the first roller (21) and the second roller
(22), and the power assembly (50) ismounted on the
frame body (111).

10. The obstacle crossing mechanism according to
claim 9, wherein the rotation center (10a) and the
preset rotation position (40) are both provided on the
frame body (111).

11. The obstacle crossing mechanism according to
claim 8, wherein the roller frame (11) comprises a
frame body (111) and a turntable (112) connected to
the frame body (111), the turntable (112) is used for
mounting the second roller (22), the framebody (111)
is located between the first roller (21) and the second
roller (22), the power assembly (50) is mounted on
the frame body (111), and the rotation center (10a) is
provided on the frame body (111) .

12. The obstacle crossing mechanism according to
claim 11, wherein a baffle (13) is arranged on a radial
outer side of the turntable (112), and the preset
rotation position (40) is provided on the baffle (13).

13. The obstacle crossing mechanism according to any
one of claims 6 to 12, further comprising a second
bracket (60), wherein the second bracket (60) is
rotatably connected to the body, and is rotatably
connected to the first bracket (10) at the rotation
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center (10a).

14. The obstacle crossing mechanism according to
claim 13, wherein a first limiting part (14) is arranged
on top of the first bracket (10), and a second limiting
part (61) is arranged on the second bracket (60); and
wherein, when the second roller (22) crosses an
obstacle (200), the first bracket (10) moves toward
the second bracket (60), and the second limiting part
(61)abutsagainst thefirst limitingpart (14) to limit the
first bracket (10).

15. Acleaning robot, comprisingabodyand theobstacle
crossing mechanism (100) according to any one of
claims 1 to 14.
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