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(54) SWEEPING ROBOT AND CLEANING MECHANISM THEREOF

(67)  The disclosure discloses a cleaning robot and a
cleaning mechanism (100) thereof. The cleaning robot
comprises a shell and a cleaning mechanism (100). The
cleaning mechanism (100) comprises a flexible roller
(10), a motor (13) for driving the flexible roller (10) to
rotate, a water squeezing roller (30), a roller brush (40),
and a sewage collection tank (20). The sewage collection
tank (20) is located above the flexible roller (10). The

water squeezing roller (30) is disposed adjacent to the

sewage collection tank (20). The center of the water

squeezing roller (30) is disposed in parallel with the cent-
er of the flexible roller (10), and the surface of the water
squeezing roller (30) is pressed against the surface of
the flexible roller (10). The roller brush (40) contacts the
flexible roller (10). When the flexible roller (10) rotates,
the water squeezing roller (30) presses sewage in the
flexible roller (10) into the sewage collection tank (20).
The cleaning mechanism (100) of the disclosure has
strong squeezing capability, can reduce energy con-
sumption, and reduce noise.
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Description
FIELD OF THE DISCLOSURE

[0001] This invention relates to the technical field of
cleaning equipment, in particular to a cleaning robot and
a cleaning mechanism thereof.

BACKGROUND OF THE DISCLOSURE

[0002] The sweeping robot is an automatic cleaning
device that reduces the pressure on people to clean. The
sweeping robot generally adopts the structure of a roller
brush, a roller, a sewage collection tank, and a clean
water tank. The clean water is supplied from one end of
the sewage collection tank to the roller, and sewage
squeezed from the roller is absorbed into the sewage
tank through negative pressure. The sewage is generally
squeezed by providing a projection at the bottom of the
sewage collection tank, which is pressed against the sur-
face of the roller to squeeze the sewage from the roller.
Due to the sliding friction between the roller and the pro-
jection, the load on the motor of the roller increases,
thereby consuming more energy and reducing the battery
life of the sweeping robot. The small depth of depression
of the projection into the roller limits the ability to squeeze
the sewage. Moreover, the friction between the sewage
collection tank and the roller is relatively loud.

SUMMARY OF THE DISCLOSURE

[0003] Based on this, it is necessary for the present
disclosure to provide a cleaning mechanism that has high
squeezing capability, can reduce energy consumption,
and reduces noise.

[0004] The presentdisclosure also provides a cleaning
robot.
[0005] Inorderto achieve the object of the present dis-

closure, the present disclosure adopts the following tech-
nical solutions:

A cleaning mechanism includes a flexible roller, a motor
that drives the flexible roller to rotate, a water squeezing
roller, a roller brush, and a sewage collection tank. The
sewage collection tank is located above the flexible roller,
and the water squeezing roller is disposed adjacent to
the sewage collection tank. A center of the water squeez-
ingrolleris disposed in parallel with a center of the flexible
roller, and a surface of the water squeezing roller is
pressed against a surface of the flexible roller. The roller
brush contacts the flexible roller. When the flexible roller
rotates, the water squeezing roller presses sewage out
of the flexible roller and into the sewage collection tank.
[0006] The above cleaning mechanism adopts a meth-
od of squeezing sewage by a water squeezing roller. Due
to rolling friction between the flexible roller and the water
squeezing roller instead of sliding friction, the resistance
to the flexible roller is reduced, thereby reducing the en-
ergy consumption in the squeezing process. The noise
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due to rolling friction is also reduced accordingly com-
pared to the noise due to sliding friction. The water
squeezing roller can be installed at a pressing depth ac-
cording to what is needed and is not restricted by the
sewage collectiontank. As the depth of the water squeez-
ing roller is increased, and the squeezing capability is
enhanced.

[0007] In some embodiments, the water squeezing
roller is made of a hard material.

[0008] In some embodiments, the water squeezing
roller presses the flexible roller to form a depressed por-
tion on the surface of the flexible roller. About one-fourth
to one-half of the water squeezing roller is located in the
depressed portion.

[0009] In some embodiments, one third of the water
squeezing roller is located in the depressed portion.
[0010] In some embodiments, the number of water
squeezing rollers is one, and the water squeezing roller
and the roller brush are respectively located at two sides
of the sewage collection tank.

[0011] In some embodiments, the number of water
squeezing rollers is two and are respectively disposed
on both sides of the sewage collection tank.

[0012] In some embodiments, the cleaning mecha-
nism further includes a garbage collection box. The gar-
bage collection box is located at one side of the flexible
roller and directly under the roller brush. One side of the
garbage collection box abuts the flexible roller.

[0013] In some embodiments, the cleaning mecha-
nism further includes a scraper disposed in an arc shape
and having one end connected to a side of the garbage
collection box abutting the flexible roller.

[0014] In some embodiments, the cleaning mecha-
nism further includes aload bearing wheel that is located
between the garbage collection box and the scraper and
abuts the garbage collection box and the scraper, re-
spectively.

[0015] It is also a need of the present disclosure to
provide a cleaning robot that includes the cleaning mech-
anism described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to more clearly explain the embodi-
ments of the present disclosure or the technical solutions
relative to the prior art, the drawings to be used in the
description of the embodiments or the prior art will be
briefly described below. Obviously, the drawings in the
following description are only some embodiments of the
present disclosure. For those skilled in the art, drawings
of other embodiments can also be obtained based on
these drawings without any creative work.

Fig. 1 is a schematic view of the overall structure of
the cleaning mechanism according to a preferred

embodiment of the present disclosure.

Fig. 2 is a schematic view of the structure of the
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cleaning mechanism of Fig. 1.

Fig. 3 is a schematic view of the overall structure of
the cleaning mechanism according to another pre-
ferred embodiment of the present disclosure.

Fig. 4 is a schematic view of a cleaning mechanism
according to another preferred embodiment of the
present disclosure.

Fig. 5 is a schematic view of the structure of the
cleaning mechanism of Fig. 4.

Fig. 6 is a schematic view of a cleaning mechanism
according to another preferred embodiment of the
present disclosure.

Fig. 7 is a schematic view of a cleaning mechanism
according to another preferred embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Tofacilitate anunderstanding of the presentdis-
closure, the present disclosure will be described more
fully hereinafter with reference to the accompanying
drawings. The preferred embodiments of the disclosure
are given in the accompanying drawings. However, the
present disclosure may be embodied in many different
forms and is not limited to the embodiments described
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete. It should
be noted that when an element is referred to as being
"fixed" to another element, it may be directly on the other
element or there may also be an intervening element.
When an element is considered to be "connected" to an-
other element, it can be directly connected to the other
element or there may be an intervening center element.
Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
disclosure belongs. The terminology used in the descrip-
tion of the present disclosure herein is for the purpose of
describing particular embodiments only and is notintend-
ed to limit the present disclosure.

Embodiment 1

[0018] Referring to Fig. 1 and Fig. 2, a cleaning robot
according to a preferred embodiment of the present dis-
closure includes a shell and a cleaning mechanism 100
located in the shell. The cleaning mechanism 100 in-
cludes a flexible roller 10 and a sewage collection tank
20 located above the flexible roller 10. A water squeezing
roller 30 is located on one side of the flexible roller 10, a
roller brush 40 is located on the side of the flexible roller
10 and contacts the flexible roller 10, and a garbage col-
lection box 50 is located on the side of the flexible roller
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10 and under the roller brush 40. A motor 13 drives the
flexible roller 10 to rotate, and the flexible roller 10 can
remove dirt on the ground when rotated. When the flex-
ible roller 10 rotates, the water squeezing roller 30 press-
es sewage in the flexible roller 10 into the sewage col-
lection tank 20 to collect the sewage. The roller brush 40
is driven by a roller brush motor to remove the dirt on the
flexible roller 10, and the dirt falls into the garbage col-
lection box 50 below the roller brush 40 to remove the dirt.
[0019] Therotating shaftof the flexible roller 10 is made
of a hard material, and a peripheral portion is made of a
flexible material, for example, a sponge, a cotton cloth
or the like, so that water is easily absorbed and the clean-
ing function is easily achieved. The flexible roller 10 is
driven to rotate by a motor, and the motor is mounted
inside the shell.

[0020] The sewage collection tank 20 is located above
the flexible roller 10 for collecting the sewage discharged
from the flexible roller 10 and for guiding clean water onto
the flexible roller 10 to supply the flexible roller 10 with
clean water. The bottom of the sewage collection tank
20 is provided with a plurality of small holes for discharg-
ing clean water and receiving sewage. In this embodi-
ment, there is a small gap between the sewage collection
tank 20 and the flexible roller 10, which facilitates the flow
of sewage into the sewage collection tank 20 and facili-
tates the rotation of the flexible roller 10.

[0021] The water squeezing roller 30 has a cylindrical
shape, and the water squeezing roller 30 is disposed
close to the sewage collection tank 20 to press the sew-
age into the sewage collection tank 20. The surface of
the water squeezing roller 30 is pressed against the sur-
face of the flexible roller 10. In the present embodiment,
there is a gap between the water squeezing roller 30 and
the side surface of the sewage collection tank 20. The
water squeezing roller 30 presses the flexible roller 10
such that the surface of the flexible roller 10 forms a de-
pressed portion 12, and one-fourth to one-half of the wa-
ter squeezingroller 30 is located in the depressed portion
12. This will not affect the normal rotation of the flexible
roller 10, but enables the sewage to be squeezed out of
the flexible roller 10. Of course, the flexible roller 10 can
also be rotated when the portion of the water squeezing
roller 30 located in the depressed portion 12 is larger. In
the present embodiment, one-third of the water squeez-
ing roller 30 is located in the depressed portion 12, which
is the optimum press down size.

[0022] It can be understood that the number of water
squeezing rollers 30 may be one or more, and a plurality
of water squeezing rollers 30 may be used without af-
fecting the normal operation of the cleaning mechanism
100. In the present embodiment, the number of water
squeezing rollers 30 is one, and the water squeezing
roller 30 and the roller brush 40 are respectively located
on two sides of the sewage collection tank 20.

[0023] The water squeezing roller 30 is made of a hard
material to facilitate the pressing of the flexible roller 10.
For example, the water squeezing roller 30 is made of a
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wood material, a plastic material, a metal material, or the
like, and the above objects can be achieved. The water
squeezing roller 30 is mounted in the shell, for example,
connected to the shell, or is mounted in the shell through
a mounting bracket near the sewage collection tank 20.
[0024] The garbage collection box 50 is located to one
side of the flexible roller 10 and directly under the roller
brush 40. One side of the garbage collection box 50 abuts
the flexible roller 10 so that the garbage being brushed
by the flexible roller 10 can fall into the garbage collection
box 50. The garbage collection box 50 is U-shaped, but
the corners are arranged in a square shape.

[0025] Further, a scraper 51 is provided on the side of
the garbage collection box 50 close to the flexible roller
10 for scraping the garbage onto the flexible roller 10. A
load bearing wheel 60 is disposed between the garbage
collection box 50 and the scraper 51 for increasing the
load-bearing capacity of the garbage collection box 50.
The scraper 51 is disposed in an arc shape and has one
end connected to one side of the garbage collection box
50 abutting the flexible roller 10.

Embodiment 2

[0026] Referringto Fig. 3, the cleaning mechanism 200
of the present embodiment is different from the first em-
bodiment in that the number of water squeezing rollers
30 is two, which are respectively disposed on two sides
of the sewage collection tank 20. That is, one of the water
squeezing rollers 30 is located on the left side of the sew-
age collection tank 20 and is disposed near the sewage
collection tank 20, and another water squeezing roller 30
is located on the right side of the sewage collection tank
20 and is disposed near the sewage collection tank 20.
The roller brush 40 is disposed below the water squeez-
ing roller 30 and is disposed adjacent to the water
squeezing roller 30 to reduce the volume of the entire
cleaning mechanism 200.

Embodiment 3

[0027] The cleaning mechanism of this embodiment
differs from the first embodiment in that the number of
water squeezing rollers 30 is three, which are respec-
tively disposed on two sides of the sewage collection tank
20. That is, one of the water squeezing rollers 30 is lo-
cated on the left side of the sewage collection tank 20
and is disposed near the sewage collection tank 20, and
another water squeezing roller 30 is located on the right
side of the sewage collection tank 20 and is disposed
near the sewage collection tank 20. The roller brush 40
is disposed below the water squeezing roller 30 and is
disposed near the water squeezing roller 30 to reduce
the volume of the entire cleaning mechanism 100. The
last water squeezing roller 30 is disposed below the water
squeezing roller 30 on the left side of the sewage collec-
tion tank 20 and can also act to squeeze sewage.
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Embodiment 4

[0028] Referring to Fig. 4 and Fig. 5, the cleaning
mechanism 300 of the present embodiment is different
from the first embodiment in that the cleaning mechanism
300 further includes a water tank 70 that is used for con-
taining the clean water for the cleaning flexible roller 10
and the sewage generated by the flexible roller 10. The
water tank 70 is a closed structure.

[0029] The cleaning mechanism 300 includes a water
tank body 71 and a partitioning member 72 disposed in
the water tank body 71. The partitioning member 72 di-
vides the water tank body 71 into a first chamber 73 and
a second chamber 74. The first chamber 73 communi-
cates with the first pipe 75. The second chamber 74 com-
municates with the second pipe 76. The first chamber 73
is for containing clean water or sewage, and the second
chamber 74 is for containing sewage or clean water. The
partitioning member 72 can be moved along the inner
wall of the water tank body 71 by external force or water
pressure to adjust the capacity of the first chamber 73
and the second chamber 74 making the water tank body
71 flexible during use. An external force, such as force
of a user, directly toggles the partitioning member 72.
The first pipe 75 and the second pipe 76 communicate
with the sewage collection tank 20, respectively.

[0030] When the first chamber 73 is used to hold clean
water, the second chamber 74 is used to hold sewage.
When the first chamber 73 is used to hold sewage, the
second chamber 74 is used to hold clean water. In this
embodiment, the first chamber 73 is for holding clean
water, and the second chamber 74 is for holding sewage.
That is, the first pipe 75 is a clean water pipe, the first
chamber 73 is a clean water cavity, the second pipe 76
is asewage pipe, and the second chamber 74 is a sewage
cavity. The first pipe 75 and the second pipe 76 are both
connected to the sewage collection tank 20. The first pipe
75 provides clean water to the sewage collection tank
20, and the second pipe 76 receives the sewage in the
sewage collection tank 20.

[0031] Inthis embodiment, the partition member 72 in-
cludes a piston 720 and a guiding member 721. The pis-
ton 720 abuts against an inner wall of the water tank body
71. The guiding member 721 is movably connected to
the water tank body 71. The piston 720 is moved along
the inner wall of the water tank body 71 due to water
pressure to adjust the capacity of the first chamber 73
and the second chamber 74. For example, when the vol-
ume of clean water entering the water tank body 71 is
greater than the volume of the sewage entering the water
tank body 71, the piston 720 is subjected to the water
pressure of the clean water and moves toward the sew-
age chamber. In contrast, when the volume of the sewage
entering the water tank body 71 is larger than the volume
of clean water entering the water tank body 71, the piston
720 is subjected to the water pressure of the sewage and
moves toward the clean water chamber.

[0032] In this embodiment, the side wall of the water
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tank body 71 defines a guide hole 77. The guiding mem-
ber 721 is sealingly mounted in the guide hole 77 to guide
the piston 720 to move. The guiding member 721 is seal-
ingly mounted in the guide hole 77 to make sure that
water leakage can be prevented. For example, a sealing
rubber ring is disposed on the periphery of the guide hole
77. Preferably, the guide hole 77 is disposed at a position
near the top of the water tank body 71, so that water can
be prevented from leaking out of the water tank body 71
through the guide hole 77. In other embodiments, the
guide hole 77 is formed at other positions of the water
tank body 71.

[0033] In this embodiment, the guiding member 721 is
movably connected to the left side or the right side of the
water tank body 71. That is, the guide hole 77 is formed
on the left side or the right side of the water tank body
71. The first pipe 75 communicates with the right side of
the water tank body 71, and the second pipe 76 commu-
nicates with the left side of the water tank body 71.
[0034] Further, a clean water pump 78 is disposed on
the first pipe 75 to provide power for the clean water to
be pumped into the sewage collection tank 20. The sec-
ond chamber 74 is connected to a vacuum pump 79
through a pipe. The vacuum pump 79 can increase the
negative pressure of the second chamber 74 to pull the
sewage in the sewage collection tank 20 into the second
chamber 74.

[0035] Further, a water level sensor is disposed on the
inner wall of the second chamber 74, and an alarm is
disposed on the cleaning robot. The alarm is electrically
connected to the water level sensor. When the second
chamber 74 is full of sewage, the water level sensor sens-
es the water level signal, and sends the water level signal
to the alarm. The alarm triggers to remind the user to
clean the sewage tank.

Embodiment 5

[0036] Referringto Fig. 6, the cleaning mechanism 400
of the present embodiment is different from the fourth
embodiment in that the guiding member 721 is movably
connected to the top or bottom of the water tank body
71.That s, the guide hole 77 is opened at the top portion
of the water tank body 71 or the bottom portion. The first
pipe 75 communicates with the lower portion of the water
tank body 71, and the second pipe 76 communicates with
the upper portion of the water tank body 71.

Embodiment 6

[0037] Referringto Fig.7,the cleaning mechanism 500
of the present embodiment is different from the fourth
embodiment in that the partition member 72 includes a
leaf 722 and a rotating shaft 723. The leaf 722 includes
a first partition 724 and a second partition 725. The first
partition 724 and the second partition 725 are respec-
tively pivotally connected to the rotating shaft 723 to re-
spectively rotate along the rotating shaft 723 due to water
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pressure. The first partition 724 and the second partition
725 respectively abut the water tank body 71, and the
rotating shaft 723 is connected to the water tank body
71, so that the first partition 724 and the second partition
725 form a first chamber 73 and a second chamber 74.
When the water pressure on one side is large, the first
partition 724 and the second partition 725 move in op-
posite directions to adjust the capacity of the first cham-
ber 73 and the second chamber 74.

[0038] The above-mentioned embodiments are mere-
ly illustrative of several embodiments of the present in-
vention, and the description thereof is more specific and
detailed, but is not to be construed as limiting the scope
of the invention. It should be noted that a number of var-
iations and modifications may be made by those skilled
in the art without departing from the spirit and scope of
the invention. Therefore, the scope of the invention
should be determined by the appended claims.

Claims
1. A cleaning mechanism, comprising:

a flexible roller;

a motor that drives the flexible roller to rotate;
a water squeezing roller;

a roller brush; and

a sewage collection tank, wherein:

the sewage collection tank is located above
the flexible roller,

the water squeezing roller is disposed ad-
jacent to the sewage collection tank,

a center of the water squeezing roller is dis-
posed in parallel with a center of the flexible
roller,

a surface of the water squeezing roller is
pressed against a surface of the flexible roll-
er,

the roller brush contacts the flexible roller,
and

when the flexible roller rotates, the water
squeezing roller presses out sewage in the
flexible roller into the sewage collection
tank.

2. The cleaning mechanism according to claim 1,
wherein the water squeezing roller is made of a hard
material.

3. The cleaning mechanism according to claim 1 or 2,
wherein:

the water squeezing roller presses the flexible
roller to form a depressed portion on the surface
of the flexible roller,

the water squeezing roller is located in the de-



10.

1.

12.

13.

9 EP 3 524 119 A1 10

pressed portion, and
one-fourth to one-half of the water squeezing
roller is located in the depressed portion.

The cleaning mechanism according to claim 3,
wherein one-third of the water squeezing roller is lo-
cated in the depressed portion.

The cleaning mechanism according to claim 1,
wherein water squeezing roller and the roller brush
are respectively located at opposite sides of the sew-
age collection tank.

The cleaning mechanism according to claim 1, com-
prising:

a second water squeezing roller, wherein the water
squeezing roller and the second water squeezing
roller are respectively located at opposite sides of
the sewage collection tank.

The cleaning mechanism according to claim 1, com-
prising:
a garbage collection box, wherein:

the garbage collection boxis located on one side
of the flexible roller and located directly below
the roller brush, and

a side of the garbage collection box abuts the
flexible roller.

The cleaning mechanism according to claim 7, com-
prising:

a scraper, wherein the scraper is disposed in an arc
shape and has one end connected to the side of the
garbage collection box abutting the flexible roller.

The cleaning mechanism according to claim 8, com-
prising:

aload bearing wheel, wherein the load bearing wheel
is located between the garbage collection box and
the scraper and abuts the garbage collection box
and the scraper.

A sweeping robot comprising the cleaning mecha-
nism of any one of claims 1-9.

The cleaning mechanism according to claim 1, com-
prising:

a second water squeezing roller, wherein the roller
brush contacts the second water squeezing roller.

The cleaning mechanism according to claim 11,
wherein, in a direction of rotation of the flexible roller,
the sewage collection tank is located between the
second water squeezing roller and the water squeez-
ing roller.

The cleaning mechanism according to claim 11,
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14.

wherein, in a direction of rotation of the flexible roller,
the second water squeezing roller is located between
theroller brush and the second water squeezing roll-
er.

The cleaning mechanism according to claim 1, com-
prising:

a garbage collection box, wherein the garbage col-
lection box is located adjacent the flexible roller and
located below the roller brush.
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