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(54) CLEANING APPARATUS

(57) A cleaning device may include a body unit mo-
vable along one plane, a first suction unit extending in a
first direction and arranged under the body unit, and
through which waste is suctionable, a second suction
unit extending in the first direction and arranged under the
body unit, and through which waste is suctionable, a
partition unit extending in the first direction and arranged
between the first suction unit and the second suction unit,
a roller unit arranged in the first suction unit, extending in
the first direction, and arranged to be rotatable around
one axis extending in the first direction, a brush extending
by a first length from an outer circumferential surface of
the roller unit, and a driving unit generating power such
that the roller unit rotates around the one axis.
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Description

Technical Field

[0001] The disclosure relates to a cleaning device
automatically performing a cleaning operation, and more
particularly, to a cleaning device including a brush rota-
table around one axis.

Background Art

[0002] Recent cleaning devices may provide various
conveniences, such as the fact that users do not need to
personally perform cleaning and the fact that the users
may optionally set an operation mode, an operation time,
and the like. Accordingly, demand for automatic cleaning
devices has recently increased. An automatic cleaning
device operates indoors according to a preset method
and sucks up dust or small waste from the floor. For this
purpose, the automatic cleaning device includes a motor
for generating a suction force, a dust bin for storing
sucked-up dust or small waste, and a filter for purifying
and discharging air sucked into the dust bin.
[0003] Waste collected by the automatic cleaning de-
vice may have various forms. For example, the waste
may include not only contaminants of various sizes but
also hairs removed from human bodies and textile
strands separated from clothes or the like. A suction port
and a suction pressure may vary depending on the type of
waste collected by the automatic cleaning device.
[0004] Waste such as hairs, textile strands, or pet hairs
has the property of easily adhering to an object with a
rough surface due to electrostatic attraction. Simulta-
neously, the waste has the property of not being easily
separated from the surface of an object to which it has
adhered. On the other hand, in the case of contaminants
of various sizes, because the contaminants do not ad-
here to a cleaning target surface on which the contami-
nants are placed, a relatively low suction pressure may
be required but the suction area of the suction port
corresponding to the size of the contaminants should
be secured.

Disclosure

Technical Solution

[0005] A cleaning device according to an example may
include a body unit movable along one plane, a first
suction unit extending in a first direction and arranged
under the body unit, and through which waste is suction-
able, a second suction unit extending in the first direction
and arranged under the body unit, and through which
waste is suctionable, and a partition unit extending in the
first direction and arranged between the first suction unit
and the second suction unit.
[0006] Also, the cleaning device according to an ex-
ample may include a roller unit arranged in the first

suction unit, extending in the first direction, and arranged
to be rotatable around one axis extending in the first
direction, a brush extending by a first length from an
outer circumferential surface of the roller unit, and a
driving unit configured to generate power such that the
roller unit rotates around the one axis.
[0007] Also, in the cleaning device according to an
example, the outer circumferential surface of the roller
unit and the partition unit may be arranged to be spaced
apart from each other by a first distance, and the first
length of the brush extends from the outer circumferential
surface of the roller unit is greater than the first distance.

Description of Drawings

[0008]

FIG. 1 is a side view of a cleaning device according to
an example.
FIG. 2 is a bottom view of a cleaning device accord-
ing to an example.
FIG. 3 is an exploded perspective view of a cleaning
device according to an example.
FIG. 4 is a block diagram of a cleaning device ac-
cording to an example.
FIG. 5 is an exploded perspective view of a suction
unit according to an example.
FIG. 6 is a perspective view of a roller unit, a brush,
and a partition unit according to an example.
FIG. 7A is a cross-sectional view of a suction unit
according to an example.
FIG. 7B is an enlarged cross-sectional view of a
portion of a suction unit according to an example.
FIG. 8A is a perspective view of a support frame
module detachable from a body unit according to an
example.
FIG. 8B is an exploded perspective view of a support
frame module according to an example.
FIG. 9 is a cross-sectional view of a suction unit
through which contaminants are sucked up, accord-
ing to an example.
FIG. 10 is a cross-sectional view of a suction unit
through which contaminants are sucked up, accord-
ing to an example.

Mode for Invention

[0009] Hereinafter, the configuration and operation of
the disclosure will be described in detail with reference to
embodiments of the accompanying drawings.
[0010] Terms used herein will be briefly described and
then the disclosure will be described in detail.
[0011] The terms used herein are those general terms
currently widely used in the art in consideration of func-
tions in the disclosure, but the terms may vary according
to the intentions of those of ordinary skill in the art,
precedents, or new technology in the art. Also, in some
cases, there may be terms that are optionally selected by
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the applicant, and the meanings thereof will be described
in detail in the corresponding portions of the disclosure.
Thus, the terms used herein should be understood not as
simple names but based on the meanings of the terms
and the overall description of the disclosure.
[0012] Throughout the disclosure, when something is
referred to as "including" an element, one or more other
elements may be further included unless otherwise spe-
cified.
[0013] It will be understood that although terms such as
"first" and "second" may be used herein to describe
various elements, these elements should not be limited
by these terms and these terms are only used to distin-
guish one element from another element.
[0014] Hereinafter, embodiments of the disclosure will
be described in detail with reference to the accompany-
ing drawings so that those of ordinary skill in the art may
easily implement the disclosure. However, the disclosure
may be embodied in many different forms and should not
be construed as being limited to the embodiments set
forth herein. Also, portions irrelevant to the description of
the disclosure will be omitted in the drawings for a clear
description of the disclosure, and like reference numerals
will denote like elements throughout the specification.
[0015] Moreover, terms such as "upper side", "lower
side", and "front-back direction" used in the following
description are defined based on the drawings, and the
shapes and positions of elements are not limited by these
terms.
[0016] Hereinafter, embodiments of the disclosure will
be described in detail with reference to the accompany-
ing drawings.
[0017] FIG. 1 is a side view of a cleaning device ac-
cording to an example. FIG. 2 is a bottom view of a
cleaning device according to an example.
[0018] A cleaning device 1 according to the present
embodiment of the disclosure will be described focusing
on a robot cleaning device that may independently per-
form a cleaning operation according to a preset method
without relying on the manual operation of the user.
However, the disclosure is not limited thereto, and the
cleaning device 1 according to the disclosure may be
applied to any cleaning device that depends on the
manual operation of the user.
[0019] Referring to FIGS. 1 and 2, the cleaning device
1 according to an example may include a body unit 10, a
running unit 20 capable of moving the body unit 10 along
one plane, a suction unit 30 for sucking up foreign sub-
stances placed on a cleaning target surface H (see FIG.
9), and a dust collection container (not illustrated) for
accommodating the foreign substances sucked up from
the cleaning target surface H.
[0020] The body unit 10 according to an example may
form the external shape of the cleaning device 1. As an
example, the body unit 10 may be provided in the shape
of a housing including an accommodation space therein.
In this case, the body unit 10 may accommodate com-
ponents for the cleaning device 1 to perform a cleaning

operation, in a space accommodated therein. For exam-
ple, a dust collection container (not illustrated) described
below may be detachably accommodated inside the
body unit 10. In this case, the internal space of the body
unit 10 may communicate with the outside. Accordingly,
as the cleaning device 1 runs, the air or small waste
collected through the suction unit 30 may be collected
into the detachably-coupled dust collection container
(not illustrated) through the internal space of the body
unit 10.
[0021] As an example, the body unit 10 may collide with
various obstacles located in an area where the cleaning
device 1 runs, for example, an indoor area. Thus, the
body unit 10 may include a high-rigidity material to pre-
vent damage caused by collision. Also, the body unit 10
may include a lightweight material. Accordingly, the
power required to run the cleaning device 1 may be
reduced. For example, the body unit 10 may include
synthetic resin such as reinforced plastic.
[0022] A user interface may be provided on an external
surface of the body unit 10. The user may control an
operation of the cleaning device 1 by operating the user
interface. Also, the user interface may display informa-
tion about the state of the cleaning device 1 and the area
where the cleaning device 1 runs.
[0023] In the illustrated embodiment of the disclosure,
the body unit 10 may have a disk shape having a circular
cross-section and a certain height in the vertical direction.
Accordingly, when the cleaning device 1 collides with
various obstacles while running, the body unit 10 may
rotate and run in various directions.
[0024] The running unit 20 may move the body unit 10
along one plane, for example, the XY plane. The running
unit 20 according to an example may include one or more
driving wheels and a running motor for generating power
transmitted to the driving wheels. As an example, the
running unit 20 may be rotatably coupled to the lower side
of the body unit 10. For example, the running unit 20 may
be provided as a plurality of running units. In this case, the
rotation speed and rotation direction of each of the run-
ning units 20 may be controlled independently of each
other. Accordingly, the body unit 10 may move forward,
move backward, turn left, or turn right on one plane (XY
plane).
[0025] According to an example, a running sensor unit
25 may be arranged to sense information about the path
along which the cleaning device 1 runs. As an example,
the running sensor unit 25 may be located in a direction in
which the cleaning device 1 is expected to run. For
example, the running sensor unit 25 may be arranged
above the body unit 10 to sense information about the
environment on the front side of the cleaning device 1.
The running sensor unit 25 according to an example may
be provided in any form capable of sensing information
about the environment of the path along which the clean-
ing device 1 runs. For example, the driving sensor unit 25
may include a LIDAR sensor for sensing the distance to
an obstacle, or a camera capable of sensing image

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 548 826 A1 6

information.
[0026] The dust collection container (not illustrated)
may store the waste collected while the cleaning device
1 runs. For example, the dust collection container (not
illustrated) may accommodate the contaminants placed
on the cleaning target surface H. The dust collection
container (not illustrated) according to an example may
be detachably coupled to the body unit 10. The user may
remove the dust collection container (not illustrated) from
the body unit 10 to easily remove the contaminants
accommodated in the dust collection container (not illu-
strated).
[0027] The dust collection container (not illustrated)
according to an example may include an accommodation
space therein. The accommodation space may commu-
nicate with a space formed inside the body unit 10, for
example, a movement path. The contaminants collected
through the suction unit 30 may enter the dust collection
container (not illustrated) through the movement path
formed inside the body unit 10.
[0028] The suction unit 30 may suck up contaminants
by using a suction motor (not illustrated) for generating a
suction force necessary to suck up foreign substances on
the cleaning target surface H. Contaminants sucked up
through the suction unit 30 may have different sizes,
shapes, and materials. As an example, a first contami-
nant T1 (see FIG. 9) sucked up through the suction unit 30
may not be easily separated from the cleaning target
surface H after adhering thereto but may have a smaller
size than a second contaminant T2 (see FIG. 10) de-
scribed below. For example, the first contaminant T1 may
include hairs removed from human bodies and textile
strands separated from clothes or the like. Among the
contaminants collected through the suction unit 30, a
contaminant such as hairs, textile strands, or pet hairs
may have the property of easily adhering to an object with
a rough surface due to electrostatic attraction. Simulta-
neously, the contaminant may have the property of not
being easily separated from the surface of an object to
which it has adhered. Thus, in daily life, when the con-
taminant adheres to the surface of an object of a textile
material such as a carpet or a rug, it may not be easily
separated therefrom.
[0029] Also, the second contaminant T2 (see FIG. 10)
sucked up through the suction unit 30 may be easily
separated from the cleaning target surface H but may
have a larger shape than the first contaminant T1. For
example, the second contaminant T2 may be a small toy
or food that does not adhere to the cleaning target surface
H.
[0030] According to an example, the size and suction
pressure of the suction unit 30 may vary depending on the
type of a contaminant sucked up through the suction unit
30. For example, the suction area of the suction unit 30
may be increased to change the size of the suction unit
30. Also, the power of the suction motor (not illustrated)
may be increased to increase the suction pressure of the
suction unit 30. However, in the case of the same power of

the suction motor (not illustrated), the suction pressure of
the suction unit 30 may be increased by reducing the
suction area of the suction unit 30, or the suction pressure
of the suction unit 30 may be reduced by increasing the
suction area of the suction unit 30. Hereinafter, technical
features for dividing, in the case of the same power of the
suction motor (not illustrated), the suction unit 30 into a
first suction unit 31 through which the first contaminant T1
passes and a second suction unit through which the
second contaminant T2 passes and differently adjusting
the suction areas and suction pressures of the first suc-
tion unit 31 and the second suction unit 32 will be de-
scribed in more detail.
[0031] FIG. 3 is an exploded perspective view of a
cleaning device according to an example. FIG. 4 is a
block diagram of a cleaning device according to an ex-
ample. FIG. 5 is an exploded perspective view of a
suction unit according to an example. FIG. 6 is a per-
spective view of a roller unit, a brush, and a partition unit
according to an example. FIG. 7A is a cross-sectional
view of a suction unit according to an example. FIG. 7B is
an enlarged cross-sectional view of a portion of a suction
unit according to an example.
[0032] Referring to FIGS. 3 to 7B, the suction unit 30
according to an example may include the first suction unit
31, the second suction unit 32, and a partition unit 33
arranged therebetween the first suction unit 31 and the
second suction unit 32. As an example, the first suction
unit 31 where a roller unit 100 described below is ar-
ranged may have a suction area less than the suction
area of the second suction unit 32 but may have a suction
pressure greater than the suction pressure of the second
suction unit 32. Accordingly, the first contaminant T1 (see
FIG. 9), which is not easily separated from the cleaning
target surface H after adhering thereto but has a smaller
size than the second contaminant T2, may pass through
the first suction unit 31. Also, the second suction unit 32
may have a suction area greater than the suction area of
the first suction unit 31 but may have a suction pressure
less than the suction pressure of the first suction unit 31.
Accordingly, the second contaminant T2 (see FIG. 10),
which is easily separated from the cleaning target surface
H but has a larger shape than the first contaminant T1,
may pass through the second suction unit 32.
[0033] The first suction unit 31 according to an example
may be a suction port extending in a first direction (X
direction) and may be arranged under the body unit 10.
The first suction unit 31 may fluidly communicate with a
dust collection unit (not illustrated) by using a movement
path 34 connected to the dust collection unit (not illu-
strated). Accordingly, the first contaminant T1 sucked up
through the first suction unit 31 may be accommodated
into the dust collection unit (not illustrated) through the
movement path 34.
[0034] As an example, the first suction unit 31 may
include a rectangular opening shape extending in the first
direction (X direction). However, the disclosure is not
limited thereto, and the first suction unit 31 may include
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any opening shape through which the first contaminant
T1 may pass.
[0035] According to an example, because the first
contaminant T1, which is not easily separated from the
cleaning target surface H after adhering thereto, should
pass through the first suction unit 31, the first suction unit
31 may have a relatively high suction pressure. When the
same suction motor (not illustrated) is used in the first
suction unit 31 and the second suction unit 32, the suction
pressure of the first suction unit 31 may increase as the
suction area of the first suction unit 31 becomes further
smaller than the suction area of the second suction unit
32. According to an example, as the roller unit 100 where
a brush 200 is arranged is arranged in the first suction unit
31, the suction area of the first suction unit 31 may
decrease and the suction pressure thereof may increase.
[0036] The roller unit 100 according to an example may
be connected to the body unit 10 to be rotatable around
one axis 110 extending in the first direction (X direction).
Both end portions of the roller unit 100 according to an
example may be rotatably supported by a side frame 11
provided in the body unit 10, to be rotatable in any one of
the clockwise direction or the counterclockwise direction
around the one axis 110. As an example, the roller unit
100 may rotate around the one axis 110 at a speed of
about 500 revolutions per minute (rpm) to about 1,500
rpm.
[0037] A driving unit 300 according to an example may
generate power and transmit the same to the roller unit
100 such that the roller unit 100 may rotate around the
one axis 110. In this case, a controller 700 may control the
rotation speed and rotation direction of the roller unit 100
by controlling the driving unit 300. As an example, a
sensor unit 500 may be arranged at one or more of each
end portion in the direction in which the roller unit 100
extends. The sensor unit 500 may sense rotation-related
information such as the rotation direction and rotation
angle of the roller unit 100.
[0038] Also, the roller unit 100 according to an example
may be formed to extend in one direction, for example, in
the first direction (X direction). As an example, the first
direction (X direction) may be perpendicular to a direction
in which the cleaning device 1 moves forward, for ex-
ample, a second direction (Y direction). Thus, when the
cleaning device 1 moves forward, the area swept by the
brush 200 arranged on the outer circumferential surface
of the roller unit 100 to be described below may increase.
Accordingly, the cleaning efficiency of the cleaning de-
vice 1 may be improved.
[0039] Also, the roller unit 100 according to an example
may have any shape that may rotate around one axis
between the side frames 11. For example, the cross-
section of the roller unit 100 taken in the second direction
(Y direction) perpendicular to the first direction (X direc-
tion) may have a circular shape 120. In this case, a radius
R of the circular shape 120 measured from a center O of
the roller unit 100 may be about 6 mm to about 18 mm. In
the above embodiment of the disclosure, the cross-sec-

tional shape of the roller unit 100 is described as a circular
shape; however, the disclosure is not limited thereto.
According to another example, the cross-sectional shape
of the roller unit 100 may have a polygonal shape.
[0040] According to an example, the roller unit 100 may
include a high-rigidity material capable of supporting the
brush 200 described below. For example, the roller unit
100 may include synthetic resin such as reinforced plas-
tic. As an example, an outer circumferential surface 130
of the roller unit may be a support member by which one
end portion of the brush 200 may be supported. Also, the
outer circumferential surface 130 of the roller unit 100
may set a boundary range through which a contaminant
with a certain size may pass.
[0041] The brush 200 may be arranged on the outer
circumferential surface 130 of the roller unit 100. Accord-
ing to an example, the brush 200 may include a plurality of
brush structures extending in the radial direction of the
roller unit 100. As an example, a length L of the brush 200
extending in the radial direction of the roller unit 100 from
the outer circumferential surface 130 of the roller unit 100
may be about 2.9 mm to about 8.7 mm; however, the
disclosure is not limited thereto.
[0042] One end portion of the brush 200 according to
an example may be arranged to be fixed to the outer
circumferential surface 130 of the roller unit 100. Also, the
other end portion of the brush 200 may be arranged to
face the cleaning target surface H. As an example, the
brush 200 may include an elastic material having a
certain elastic force. In this case, the length L of the brush
200 may be determined such that the other end portion of
the brush 200 may be partially exposed to the outside of a
lower frame 13 of the body unit 10. Accordingly, the other
end portion of the brush 200 may be arranged to contact
the cleaning target surface H. When the other end portion
of the brush 200 contacts the cleaning target surface H,
the brush 200 may be modified to correspond to the
shape of the cleaning target surface H. In this case, a
contaminant such as hair located on the cleaning target
surface H may adhere to the modified brush 200 and
move to the first suction unit 31.
[0043] As described above, a suction pressure may be
generated through the suction motor (not illustrated) to
suck up the contaminant moved to the first suction unit 31
into the movement path 34 provided inside the body unit
10. In this case, when the suction area of the first suction
unit 31 decreases, the suction pressure of the first suction
unit 31 may increase. According to an example, the
partition unit 33 and the brush 200 may be arranged to
overlap each other, thereby reducing the suction area of
the first suction unit 31.
[0044] The partition unit 33 according to an example
may extend in the first direction (X direction) and may be
arranged between the first suction unit 31 and the second
suction unit 32 to define a boundary area between the first
suction unit 31 and the second suction unit 32. As an
example, the partition unit 33 may be provided in the
shape of a flat plate extending in the first direction (X
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direction). In this case, the partition unit 33 may be ar-
ranged to be inclined to have a certain angle, for example,
a first angle α, with respect to one plane (XYplane) along
which the cleaning device 1 moves, for example, the
cleaning target surface H. As an example, the first angle
α may be about 15 degrees to about 75 degrees; how-
ever, the disclosure is not limited thereto.
[0045] As an example, as the partition unit 33 is ar-
ranged to be inclined to have a first angleαwith respect to
one plane (XY plane) along which the cleaning device 1
moves, for example, the cleaning target surface H, the
path of a first suction flow path W1 and a second suction
flow path W2 may be guided to the first suction unit 31 and
the second suction unit 32. For example, the first suction
flow path W1 may move toward the first suction unit 31
along one surface 331 of the partition unit 33 having a first
angle α with respect to the cleaning target surface H.
Also, the second suction flow path W2 may move toward
the second suction unit 32 along another surface 332 of
the partition unit 33 having a first angle α with respect to
the cleaning target surface H.
[0046] Also, the partition unit 33 according to an ex-
ample may be arranged to be spaced apart from the
cleaning target surface H with a certain height there-
between. As an example, the partition unit 33 may be
arranged to overlap a portion of a textile material S ar-
ranged on the upper surface of the cleaning target sur-
face H, while maintaining a certain distance from the
cleaning target surface H. For example, one end portion
335 of the partition unit 33 arranged to face the cleaning
target surface H may be arranged at a height C of about
0.5 mm to about 3 mm in the thickness direction (Z
direction) of the cleaning device 1 above the other end
portion of the brush 200 located at the lowest end portion
in the thickness direction (Z direction) of the cleaning
device 1 perpendicular to the first direction (X direction).
[0047] According to an example, one end portion 335
of the partition unit 33 arranged to face the cleaning target
surface H may be arranged to overlap a portion of the
textile material S, while maintaining a certain distance
from the cleaning target surface H. Accordingly, one end
portion 335 of the partition unit 33 may move while con-
tacting a portion of the textile material S, thereby addi-
tionally separating the first contaminant T1 (see FIG. 9)
from the textile material S. However, the disclosure is not
limited to this, and one end portion 335 of the partition unit
33 may be arranged to be spaced apart from the textile
material S in the thickness direction (Z direction) of the
cleaning device 1.
[0048] The partition unit 33 according to an example
may be arranged to be spaced apart from the roller unit
100 by a first distance D. For example, the first distance D
may be about 1 mm to about 5.2 mm; however, the
disclosure is not limited thereto. As the partition unit 33
and the roller unit 100 are arranged to be spaced apart
from each other by the first distance D, the boundary area
of the first suction unit 31 through which the first con-
taminant T1 may pass may be set. As an example, the

outer circumferential surface 130 of the roller unit 100 and
one surface 331 of the partition unit 33 arranged to face
the outer circumferential surface 130 of the roller unit 100
may set a boundary range through which the first con-
taminant T1 with a certain size may pass. In this case, the
first distance D between the roller unit 100 and the parti-
tion unit 33 may be set to the distance obtained by
subtracting the radius R of the shape 120 from the dis-
tance between the center O of the roller unit 100 and one
surface 331 of the partition unit 33. That is, the first
distance D between the roller unit 100 and the partition
unit 33 may be the distance between the outer circumfer-
ential surface 130 of the roller unit 100 and one surface
331 of the partition unit 33. Thus, as illustrated in FIG. 9,
the first contaminant T1 having a length less than the first
distance D between the roller unit 100 and the partition
unit 33 may be transferred through the first suction unit 31
to the inside of the body unit 10.
[0049] According to an example, the length L of the
brush 200 extending in the radial direction of the roller unit
100 from the outer circumferential surface 130 of the
roller unit 100 may be greater than the first distance D
between the roller unit 100 and the partition unit 33.
Accordingly, a portion of the brush 200 and the partition
unit 33 may be arranged to overlap each other. As a
portion of the brush 200 and the partition unit 33 are
arranged to overlap each other, the suction area of the
first suction unit 31 may be reduced. According to an
example, the brush 200 and the partition unit 33 may be
arranged to overlap each other within a first range K. For
example, the first range K within which the brush 200 and
the partition unit 33 overlap each other may be about 0.3
mm to about 2.5 mm. Because the brush 200 and the
partition unit 33 are arranged to overlap each other, as the
suction area of the first suction unit 31 decreases, the
suction pressure of the first suction unit 31 may increase.
Also, in this case, because the first contaminant T1
passing through the reduced first suction unit 31 may
pass through the first suction unit 31 while modifying the
brush 200 having an elastic force, the area of the first
suction unit 31 may be maintained within the range of the
first distance D between the roller unit 100 and the parti-
tion unit 33. Thus, as illustrated in FIG. 9, the first con-
taminant T1 such as animal hair with high adhesion may
be sucked into the first suction unit 31.
[0050] The second suction unit 32 according to an
example may be a suction port extending in the first
direction (X direction) and may be arranged under the
body unit 10. The second suction unit 32 may fluidly
communicate with the dust collection unit (not illustrated)
by using the movement path 34 connected to the dust
collection unit (not illustrated). Accordingly, the second
contaminant T2 sucked up through the second suction
unit 32 may be accommodated into the dust collection
unit (not illustrated) through the movement path 34.
[0051] As an example, the second suction unit 32 may
include a rectangular opening shape extending in the first
direction (X direction). However, the disclosure is not
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limited thereto, and the second suction unit 32 may
include any opening shape through which the second
contaminant T2 may pass.
[0052] According to an example, because the second
contaminant T2, which is easily separated from the clean-
ing target surface H but has a larger shape than the first
contaminant T1, should pass through the second suction
unit 32, the second suction unit 32 may have a relatively
large suction area and a relatively low suction pressure
compared to the first suction unit 31. As an example, the
second suction unit 32 has a certain width P, for example,
a width P of about 4 mm to about 20 mm, in the second
direction (Y direction) perpendicular to the first direction
(X direction).
[0053] According to an example, the boundary range
through which the second contaminant T2 may pass in
the second suction unit 32 may be the width P of the
second suction unit 32. As described above, the bound-
ary range through which the first contaminant T1 may
pass in the first suction unit 31 may be defined by the first
distance D between the outer circumferential surface 130
of the roller unit 100 and one surface 331 of the partition
unit 33 arranged to face the outer circumferential surface
130 of the roller unit 100. In this case, the width P of the
second suction unit 32 may be greater than the first
distance D between the roller unit 100 and the partition
unit 33. Accordingly, the second suction unit 32 may have
a relatively large suction area compared to the first suc-
tion unit 31. On the other hand, because a suction pres-
sure may be formed in the first suction unit 31 and the
second suction unit 32 by the same suction motor (not
illustrated), the second suction unit 32 having a relatively
large suction area may have a relatively low suction
pressure. Thus, the second contaminant T2 (see FIG.
10), which is easily separated from the cleaning target
surface H but has a larger shape than the first contami-
nant T1, may be sucked up through the second suction
unit 32.
[0054] FIG. 8A is a perspective view of a support frame
module detachable from a body unit according to an
example. FIG. 8B is an exploded perspective view of a
support frame module according to an example.
[0055] Referring to FIGS. 3, 5, 8A, and 8B, a support
frame module 800 according to an example may be
arranged to be detachable from the body unit 10. As
an example, the support frame module 800 may include
a support frame 810, a bearing unit 820, and a fastening
unit (not illustrated) in addition to the first suction unit 31,
the second suction unit 32, the partition unit 33, the roller
unit 100, and the brush 200.
[0056] The support frame 810 may be arranged to be
detachable from the lower front side of the body unit 10.
According to an example, when the body unit 10 is moved
by the running unit 20, the lower side of the support frame
810 may move together with the body unit 10 while
contacting the cleaning target surface or being apart
therefrom by a certain distance.
[0057] The support frame 810 according to an example

may be provided in the shape of a frame including an
accommodation space therein. As an example, the sup-
port frame 810 may move together by being coupled with
the body unit 10 and may have any shape capable of
accommodating the roller unit 100 therein. For example,
the support frame 810 may include a hollow polygonal
pillar shape extending long in the horizontal direction.
[0058] The first suction unit 31, the second suction unit
32, and the partition unit 33 may be arranged in the
accommodation space of the support frame 810 accord-
ing to an example. As an example, the partition unit 33
may extend in one direction to divide the accommodation
space of the support frame 810. For example, both end
portions of the partition unit 33 may be supported to be
fixed to both side portions of the support frame 810
respectively. Accordingly, each of the first suction unit
31 and the second suction unit 32 may be arranged in the
space between the partition unit 33 and the support frame
810. According to an example, the support frame 810 and
the partition unit 33 may be integrally provided with each
other; however, the disclosure is not limited thereto.
[0059] The roller unit 100 may be detachably con-
nected to the first suction unit 31 provided in the support
frame 810 according to an example. As an example, the
roller unit 100 may be connected to the support frame 810
to be rotatable around the one axis 110. For example,
both end portions of the roller unit 100 may be detachably
connected to the side portion of the support frame 810. In
this case, the bearing unit 820 may be arranged at both
end portions of the one axis 110, which is the center axis
of the roller unit 100, to support the one axis 110.
[0060] According to an example, when the roller unit
100 is connected to the support frame 810, the fastening
unit (not illustrated) may be fastened to the support frame
810 such that the roller unit 100 is fixed to the support
frame 810. As an example, the fastening unit (not illu-
strated) may be provided in the form of a cap cover that is
arranged at both end portions of the roller unit 100 and
fastened to the support frame 810.
[0061] FIG. 9 is a cross-sectional view of a suction unit
through which contaminants are sucked up, according to
an example. FIG. 10 is a cross-sectional view of a suction
unit through which contaminants are sucked up, accord-
ing to an example.
[0062] Referring to FIGS. 7B and 9, the cleaning target
surface H where the cleaning device 1 according to an
example moves may include a textile material S such as a
carpet or a rug. As an example, the first contaminant T1
with high adhesion, such as hairs, textile strands, or pet
hairs, may be easily adhered by electrostatic attraction to
the textile material S included in an object with a rough
surface, such as a carpet or a rug. Simultaneously, the
first contaminant T1 may not be easily separated from the
surface of the textile material S to which the first con-
taminant T1 has been adhered.
[0063] One end portion of the brush 200 according to
an example may be arranged to be fixed to the outer
circumferential surface 130 of the roller unit 100. Also, the
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other end portion of the brush 200 may be arranged to
face the cleaning target surface H. As an example, the
brush 200 may include an elastic material having a
certain elastic force. In this case, the length L of the brush
200 may be determined such that the other end portion of
the brush 200 may be partially exposed to the outside of a
lower frame 13 of the body unit 10. Accordingly, the other
end portion of the brush 200 may be arranged to contact
the cleaning target surface H and the textile material S
placed over the cleaning target surface H. When the other
end portion of the brush 200 contacts the cleaning target
surface H and the textile material S, the brush 200 may be
modified to correspond to the shape of the cleaning target
surface H and the textile material S. In this case, the first
contaminant T1 such as hair located on the cleaning
target surface H and the textile material S may adhere
to the modified brush 200 and move to the first suction
unit 31.
[0064] As described above, the partition unit 33 may be
arranged to overlap a portion of the textile material S
while maintaining a certain distance from the cleaning
target surface H. According to an example, as illustrated
in FIG. 7B, one end portion 335 of the partition unit 33
arranged to face the cleaning target surface H may be
arranged to overlap a portion of the textile material S,
while maintaining a certain distance from the cleaning
target surface H. Accordingly, one end portion 335 of the
partition unit 33 may move while contacting a portion of
the textile material S, thereby additionally separating the
first contaminant T1 from the textile material S. However,
the disclosure is not limited to this, and one end portion
335 of the partition unit 33 may be arranged to be spaced
apart from the textile material S in the thickness direction
(Z direction) of the cleaning device 1.
[0065] Also, a portion of the brush 200 arranged on the
outer circumferential surface 130 of the roller unit 100 and
the partition unit 33 may be arranged to overlap each
other. As a portion of the brush 200 and the partition unit
33 are arranged to overlap each other, the suction area of
the first suction unit 31 may be reduced. Because the
brush 200 and the partition unit 33 are arranged to over-
lap each other, as the suction area of the first suction unit
31 decreases, the suction pressure of the first suction unit
31 may increase. Also, because the first contaminant T1
passing through the reduced first suction unit 31 may
pass through the first suction unit 31 while modifying the
brush 200 having an elastic force, the area of the first
suction unit 31 may be maintained within the range of the
first distance D between the roller unit 100 and the parti-
tion unit 33. Thus, the first contaminant T1 such as animal
hair with high adhesion may be sucked up through the
first suction unit 31.
[0066] Referring to FIGS. 7B and 10, according to an
example, the second contaminant T2 such as a cereal or
a nanoblock, which is easily separated from the cleaning
target surface H but has a larger shape than the first
contaminant T1, may not be easily adhered by electro-
static attraction to the textile material S included in an

object with a rough surface, such as a carpet or a rug.
Thus, the second contaminant T2 may be easily sepa-
rated from the surface of the textile material S to which the
second contaminant T2 has been adhered.
[0067] According to an example, the boundary range
through which the first contaminant T1 or the second
contaminant T2 may pass in the first suction unit 31
may be defined by the first distance D between the outer
circumferential surface 130 of the roller unit 100 and one
surface 331 of the partition unit 33 arranged to face the
outer circumferential surface 130 of the roller unit 100.
Accordingly, when the size of the second contaminant T2
is greater than the first distance D, the second contami-
nant T2 may not be sucked up by the first suction unit 31.
[0068] According to an example, the boundary range
through which the second contaminant T2 may pass in
the second suction unit 32 may be the width P of the
second suction unit 32. In this case, the width P of the
second suction unit 32 may be greater than the first
distance D between the roller unit 100 and the partition
unit 33. Accordingly, the second suction unit 32 may have
a relatively large suction area compared to the first suc-
tion unit 31. On the other hand, because a suction pres-
sure may be formed in the first suction unit 31 and the
second suction unit 32 by the same suction motor (not
illustrated), the second suction unit 32 having a relatively
large suction area may have a relatively low suction
pressure. Thus, the second contaminant T2, which is
easily separated from the cleaning target surface H but
has a larger shape than the first contaminant T1, may be
sucked up through the second suction unit 32.
[0069] A cleaning device according to an example may
include a body unit 10 movable along one plane, a first
suction unit 31 extending in a first direction and arranged
under the body unit, a second suction unit 32 extending in
the first direction and arranged under the body unit, a
partition unit 33 extending in the first direction and ar-
ranged between the first suction unit and the second
suction unit, a roller unit 100 arranged in the first suction
unit, extending in the first direction, and arranged to be
rotatable around one axis extending in the first direction,
a brush 200 extending by a certain length from an outer
circumferential surface of the roller unit, and a driving unit
300 configured to generate power such that the roller unit
rotates around the one axis, wherein the outer circumfer-
ential surface of the roller unit and the partition unit may
be arranged to be spaced apart from each other by a first
distance, and the certain length of the brush may be
greater than the first distance.
[0070] The partition unit 33 may be arranged to be
inclined to have a first angle with respect to the one plane.
[0071] The first angle may be about 15 degrees to
about 75 degrees.
[0072] One end portion of the partition unit 33 may be
arranged at a height of about 0.5 mm to about 3 mm
above another end portion of the brush 200 located at a
lowest end portion in a thickness direction of the cleaning
device.
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[0073] A suction pressure of the first suction unit 31
may be greater than a suction pressure of the second
suction unit 32.
[0074] A width of the second suction unit 32 in a second
direction perpendicular to the first direction may be great-
er than the first distance between the outer circumfer-
ential surface of the roller unit 100 and the partition unit
33.
[0075] The first distance between the outer circumfer-
ential surface of the roller unit 100 and the partition unit 33
may be about 1 mm to about 5.2 mm.
[0076] A width of the second suction unit 32 in a second
direction perpendicular to the first direction may be about
4 mm to about 20 mm.
[0077] The cleaning device may further include a sup-
port frame 810 in which the first suction unit 31, the
second suction unit 32, and the partition unit 33 are
arranged and which is detachable from the body unit
10, wherein the roller unit 100 may be arranged to be
rotatable around the one axis with respect to the support
frame 810.
[0078] The support frame 810 and the partition unit 33
may be integrally provided with each other.
[0079] The roller unit 100 may be arranged to be de-
tachable from the support frame 810.
[0080] The cleaning device may further include a bear-
ing unit 820 arranged at both end portions of the one axis
to support the one axis.
[0081] A cross-section of the roller unit 100 taken in a
second direction perpendicular to the first direction may
include a circular shape, a radius of the circular shape
may be about 6 mm to about 18 mm, and a length of the
brush extending in a radial direction of the roller unit may
be about 2.9 mm to about 8.7 mm.
[0082] The roller unit 100 may rotate around the one
axis at a speed of about 500 rpm to about 1,500 rpm.
[0083] The cleaning device may further include a sen-
sor unit 500 configured to sense a rotation speed of the
roller unit, and a controller 700 configured to control an
operation of the driving unit by receiving the rotation
speed of the roller unit from the sensor unit.
[0084] The above embodiments of the disclosure are
merely examples, and those of ordinary skill in the art
may derive various modifications and other equivalent
embodiments therefrom. Thus, the true technical scope
of the disclosure should be defined by the technical
concept of the disclosure described in the following
claims.

Claims

1. A cleaning device comprising:

a body unit (10) movable along one plane;
a first suction unit (31) extending in a first direc-
tion and arranged under the body unit, and
through which waste is suctionable;

a second suction unit (32) extending in the first
direction and arranged under the body unit, and
through which waste is suctionable;
a partition unit (33) extending in the first direction
and arranged between the first suction unit and
the second suction unit;
a roller unit (100) arranged in the first suction
unit, extending in the first direction, and ar-
ranged to be rotatable around one axis extend-
ing in the first direction;
a brush (200) extending by a first length from an
outer circumferential surface of the roller unit;
and
a driving unit (300) configured to generate power
such that the roller unit rotates around the one
axis,
wherein the outer circumferential surface of the
roller unit and the partition unit are arranged to
be spaced apart from each other by a first dis-
tance, and
the first length of the brush extends from the
outer circumferential surface of the roller unit is
greater than the first distance.

2. The cleaning device of claim 1, wherein the partition
unit (33) is inclined at a first angle with respect to the
one plane.

3. The cleaning device of claim 2, wherein
the first angle is about 15 degrees to about 75
degrees.

4. The cleaning device of any one of claims 1‑3, where-
in
an end portion of the partition unit (33) is arranged at
a height of about 0.5 mm to about 3 mm above
another end portion of the brush (200) located at a
lowest end portion in a direction toward the one
plane.

5. The cleaning device of any one of claims 1‑4, where-
in a suction pressure of the first suction unit (31) is
greater than a suction pressure of the second suction
unit (32).

6. The cleaning device of any one of claims 1‑5, where-
in a width of the second suction unit (32) in a second
direction perpendicular to the first direction is greater
than the first distance between the outer circumfer-
ential surface of the roller unit (100) and the partition
unit (33).

7. The cleaning device of any one of claims 1‑6, where-
in the first distance between the outer circumferential
surface of the roller unit (100) and the partition unit
(33) is about 1 mm to about 5.2 mm.

8. The cleaning device of any one of claims 1‑7, where-
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in a width of the second suction unit (32) in a second
direction perpendicular to the first direction is about 4
mm to about 20 mm.

9. The cleaning device of any one of claims 1‑8, further
comprising:

a support frame (810) in which the first suction
unit (31), the second suction unit (32), and the
partition unit (33) are arranged and which is
detachable from the body unit (10),
wherein the roller unit (100) is arranged to be
rotatable with respect to the support frame
(810).

10. The cleaning device of claim 9, wherein
the support frame (810) and the partition unit (33) are
integrally provided with each other.

11. The cleaning device of claim 9, wherein
the roller unit (100) is arranged to be detachable from
the support frame (810).

12. The cleaning device of claim 11, further comprising:
a bearing unit (820) respectively arranged at both
end portions of the one axis so as to support rotation
of the roller unit about the one axis.

13. The cleaning device of any one of claims 1‑12,
wherein

a cross-section of the roller unit (100) in a sec-
ond direction perpendicular to the first direction
is circular shape,
a radius of the circular shape is about 6 mm to
about 18 mm, and
a length of the brush extending in a radial direc-
tion from the outer circumference surface of the
roller unit is about 2.9 mm to about 8.7 mm.

14. The cleaning device of any one of claims 1‑13,
wherein
the roller unit (100) rotates around the one axis at a
speed of about 500 revolutions per minute (rpm) to
about 1,500 rpm.

15. The cleaning device of any one of claims 1‑14,
further comprising:

a sensor unit (500) configured to sense a rota-
tion speed of the roller unit; and
a controller (700) configured to control an opera-
tion of the driving unit by receiving the rotation
speed of the roller unit from the sensor unit.
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