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(57) A robot cleaner according to an example may
include a robot cleaner body, a pad support module
detachably connected to a lower surface of the robot
cleaner body and having a bottom to which a pad is
attachable, a driving motor accommodated in the robot
cleaner body, a first drive shaft disposed on the lower
surface ofthe robot cleaner body and rotating about a first
direction by receiving power from the driving motor, a first
power transmission unit extending along a second direc-
tion perpendicular to the first direction and arranged to be
fixed to one end of the first drive shaft, a second drive
shaft arranged to be fixed to an upper portion of the pad
support module and rotating about the first direction
together with the pad support module by receiving power
from the first power transmission unit, an accommodating
groove disposed in an upper portion of the second drive
shaft and into which the first drive shaft and the first power
transmission unit are inserted, a guide portion disposed
below the accommodating groove and configured to
guide a rotation path so that the first power transmission
unit rotates at a predetermined angle about the first drive
shaft, and a second power transmission unit disposed on
one end of the guide portion and configured to receive
power from the first power transmission unit by contacting
the first power transmission unit, and rotate the second
drive shaft.
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Description
Technical Field

[0001] The present disclosure relates to a robot clea-
ner capable of mopping an objectto be cleaned by using a
pad attached to the bottom of the cleaning robot, and a
cleaning device including the robot cleaner.

Background Art

[0002] Robot cleaners are cleaners that clean by suck-
ing-up foreign substances, such as dust, from the floor or
wiping the foreign substances from the floor. Recently, a
robot cleaner capable of performing mopping by using a
pad attached to the robot cleaner’s bottom has been
developed.

[0003] In order to replace the pad from the robot clea-
ner having the pad on its bottom, it is difficult for a user to
turn over the relatively heavy robot cleaner to detach the
pad. Additionally, when attaching or detaching a pad by
lifting one side of a robot cleaner at an angle without
turning the robot cleaner over, a user’s vision is limited,
and thus it becomes difficult to attach or detach the pad.
Moreover, in a robot cleaner equipped with two or more
pads, each of the two pads must be separated from the
robot cleaner, which may reduce convenience of use.

Disclosure
Technical Solution

[0004] A robot cleaner according to an example may
include a robot cleaner body, a pad support module
detachably connected to a lower surface of the robot
cleaner body and having a bottom to which a pad is
attachable, a driving motor accommodated in the robot
cleaner body, a first drive shaft disposed on the lower
surface of the robot cleaner body and rotating about a first
direction by receiving power from the driving motor, and a
first power transmission unit extending along a second
direction perpendicular to the first direction and arranged
to be fixed to one end of the first drive shaft.

[0005] Therobotcleaneraccording to an example may
further include a second drive shaft arranged to be fixed
to an upper portion of the pad support module and rotat-
ing about the first direction together with the pad support
module by receiving power from the first power transmis-
sion unit, an accommodating groove disposed in an
upper portion of the second drive shaft and into which
the first drive shaft and the first power transmission unit
are inserted, a guide portion disposed below the accom-
modating groove and configured to guide a rotation path
so that the first power transmission unit rotates at a
predetermined angle about the first drive shaft, and a
second power transmission unit disposed on one end of
the guide portion and configured to receive power from
the first power transmission unit by contacting the first
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power transmission unit and rotate the second drive
shaft.

[0006] A cleaning device according to an example
includes a robot cleaner; and a docking station to which
the robot cleaneris connected, and the robot cleaner may
include a robot cleaner body, a pad support module
detachably connected to a lower surface of the robot
cleaner body and having a bottom to which a pad is
attachable, a driving motor accommodated in the robot
cleaner body, a first drive shaft disposed on the lower
surface of the robot cleaner body and rotating about a first
direction by receiving power from the driving motor, and a
first power transmission unit extending along a second
direction perpendicular to the first direction and arranged
to be fixed to one end of the first drive shaft.

[0007] The cleaning device according to an example
may further include a second drive shaft arranged to be
fixed to an upper portion of the pad support module and
rotating about the first direction together with the pad
support module by receiving power from the first power
transmission unit, an accommodating groove disposedin
an upper portion of the second drive shaft and into which
the first drive shaft and the first power transmission unit
are inserted, a guide portion disposed below the accom-
modating groove and configured to guide a rotation path
so that the first power transmission unit rotates at a
predetermined angle about the first drive shaft, and a
second power transmission unit disposed on one end of
the guide portion and configured to receive power from
the first power transmission unit by contacting the first
power transmission unit and rotate the second drive
shaft.

Description of Drawings
[0008]

FIG. 1 is a perspective view of a cleaning device
according to an example.

FIG. 2 is a perspective view of a robot cleaner
according to an example.

FIG. 3 is a bottom view of a lower surface of a robot
cleaner body according to an example.

FIG. 4 is a plan view of a first pad support module
according to an example.

FIG. 5 is a perspective projection view of a robot
cleaner body and a pad support module according to
an example.

FIG. 6 is an exploded perspective view of a drive
motor, a first drive shaft, a first power transmission
unit, a second drive shaft, and a pad support module
according to an example.

FIG. 7 is a cross-sectional view of the robot cleaner
body and the pad support module of FIG. 5.

FIG. 8Ais a perspective view of a second drive shaft
according to an embodiment.

FIG. 8B is a cross-sectional view of the second drive
shaft shown in FIG. 8A.
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FIG. 9A s a plan view of a cleaning device in which a
robot cleaner is coupled to a docking station, accord-
ing to an example.

FIG. 9B is a perspective view of a first drive shaft and
a second drive shaft according to an example.
FIG. 9C is a perspective view of a first drive shaft and
a second drive shaft according to an example.
FIG. 10A is a perspective view of a cleaning device
according to an example.

FIG. 10B is a perspective view of a first drive shaft
and a second drive shaft according to an example.
FIG. 11 is a perspective view of a cleaning device
according to an example.

FIG. 12A is a perspective view of a cleaning device
according to an example.

FIG. 12B is a perspective view of a first drive shaft
and a second drive shaft according to an example.
FIG. 12C is a perspective view of a first drive shaft
and a second drive shaft according to an example.
FIG. 12D is a perspective view of a first drive shaft
and a second drive shaft according to an example.

Mode for Invention

[0009] Hereinafter, features and effects of the disclo-
sure will be described more fully with reference to the
accompanying drawings, in which exemplary embodi-
ments of the disclosure are shown.

[0010] Terms used herein will be described briefly, and
the present disclosure will be described in detail.
[0011] Although general terms widely used at present
were selected for describing the present disclosure in
consideration of the functions thereof, these general
terms may vary according to intentions of one of ordinary
skill in the art, case precedents, the advent of new tech-
nologies, or the like. Terms arbitrarily selected by the
applicant of the present invention may also be used in a
specific case. In this case, their meanings need to be
given in the detailed description of the invention. Hence,
the terms must be defined based on their meanings and
the contents of the entire specification, not by simply
stating the terms.

[0012] The terms "comprises "and/or "comprising "or
"includes "and/or "including "when used in this specifica-
tion, specify the presence of stated elements, but do not
preclude the presence or addition of one or more other
elements.

[0013] It will be understood that although the terms
"first," "second," etc. may be used herein to describe
various components, these components should not be
limited by these terms. These components are only used
to distinguish one component from another.

[0014] The present disclosure will now be described
more fully with reference to the accompanying drawings,
in which exemplary embodiments of the disclosure are
shown. The present disclosure may, however, be embo-
died in many different forms and should not be construed
as being limited to the embodiments set forth herein. In
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the drawings, parts irrelevant to the description are
omitted for the simplicity of explanation, and like numbers
refer to like elements throughout.

[0015] Theterms"upperside", "lower side", and "front-
back direction"used in the following description are de-
fined based on the drawings, and the shape and position
of each component are not limited by these terms.
[0016] An embodiment of the present disclosure will
now be described in more detail with reference to the
accompanying drawings.

[0017] FIG. 1isa perspective view of a cleaning device
according to an example. FIG. 2is a perspective view of a
robot cleaner according to an example.

[0018] Referringto FIGS. 1 and 2, a cleaning device C
according to an example may include a robot cleaner 1
and a docking station 2. The docking station 2 according
to an example may be configured such that the robot
cleaner 1 can be stored or mounted thereon. In the
docking station 2 according to an example, when the
robot cleaner 1 is connected to the docking station 2, a
battery (not shown) of the robot cleaner 1 may be auto-
matically charged.

[0019] The robot cleaner 1 according to an example
may include a robot cleaner body 10 and a pad support
module 20. The robot cleaner body 10 according to one
example may be provided in a circular or polygonal
structure, and may remove contaminants placed on a
surface to be cleaned by sucking the contaminants or
attaching the contaminants to a pad which will be de-
scribed later.

[0020] The robot cleaner body 10 according to an
example may include a traveling unit capable of traveling
a two-dimensional plane. In this case, a sensor unit 11
may be placed on an upper side of the robot cleaner body
10 to identify obstacles placed externally. For example,
the sensor unit 11 may be implemented by using a LIDAR
sensor. However, the present disclosure is not limited
thereto, and the sensor unit 11 may be disposed on a side
surface of the robot cleaner body 10. Any sensor capable
of identifying external objects other than a LiDAR sensor
may be disposed as the sensor unit 11.

[0021] For example, the robot cleaner body 10 may
include a dust suction chamber and a blower inside the
robot cleaner body 10 in a suction mode for sucking
contaminants. In the suction mode, the blower included
in the robot cleaner body 10 rotates, thereby creating a
negative pressure inside the dust suction chamber. Ac-
cordingly, contaminants placed externally, such as dust
and paper pieces, may be sucked into the dust suction
chamber.

[0022] For example, the robot cleaner body 10 may
attach, to the lower surface of the robot cleaner body 10,
the pad support module 20 to which a pad P has been
attached, in a mopping mode of attaching contaminants
to the pad P and removing them. For example, the pad P
may be, butis not limited to, a detachable wet mop. In this
case, the pad support module 20 may rotate about one
axis direction, for example, a first direction Z, and con-
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taminants may be attach to the pad P by a contact
between the pad P disposed below the pad support
module 20 and the surface to be cleaned. The pad P
contaminated with contaminants attached thereto may
be reused by being replaced or washed, and thus the
contaminants may be removed. Therefore, in the mop-
ping mode according to one example, it may be essential
to replace the pad P contaminated with contaminants.
[0023] A technical feature of the pad support module
20 being detached from the lower surface of the robot
cleaner body 10 in order to replace the pad P will now be
described in more detail.

[0024] The pad support module 20 according to one
example may be detachably connected to the lower sur-
face of the robot cleaner body 10, and the pad P may be
attached to a bottom of the pad support module 20. As
described above, in the mopping mode, the pad support
module 20 may rotate about one axis direction, for ex-
ample, the first direction Z, and accordingly, contami-
nants may be attach to the pad P by a contact between
the pad P disposed below the pad support module 20 and
the surface to be cleaned.

[0025] Forexample, a plurality of pad support modules
20 may be provided. For example, the pad support mod-
ule 20 may include a first pad support module 21 and a
second pad support module 22. However, the preset
disclosure is not limited thereto, and the pad support
module 20 may be implemented as two or more pad
support modules 20.

[0026] The first pad support module 21 and the second
pad support module 22 according to one example may be
arranged on the lower surface of the robot cleaner body
10 to be spaced apart from each other by a predeter-
mined distance. For example, the first pad support mod-
ule 21 and the second pad support module 22 may rotate
about one axis direction, for example, the first direction Z,
in opposite directions. For example, the first pad support
module 21 may rotates clockwise about the first direction
Z, and the second pad support module 22 may rotate
counterclockwise about the first direction Z.

[0027] As described above, as the first pad support
module 21 rotates clockwise about the first direction Z
and the second pad support module 22 rotates counter-
clockwise about the first direction Z, contaminants may
be attached to pads P, and P, by contacts between the
pads P, and P, respectively arranged below the first pad
support module 21 and the second pad support module
22 and the surface to be cleaned. When contaminants
are attached to the pads P, and P, and thus the pads P,
and P, are contaminated with the contaminants, the pads
P, and P, need to be replaced.

[0028] Accordingto one example, when the robot clea-
ner body 10 needs to be turned over to replace the pads
P, and P,, not only may the sensor unit 11 disposed
above the robot cleaner body 10 be damaged, but user
convenience may also be damaged. When the pads P,
and P, are replaced by lifting one side of the robot cleaner
body 10 obliquely at a predetermined angle, the user’s
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vision may be limited, and thus it may be difficult to
operate a locking device for releasing a connection be-
tween the robot cleaner body 10 and the first pad support
module 21 and the second pad support module 22. A
technical feature that user convenience can be improved
by automatically fixing or releasing a connection between
the robot cleaner body 10 and the first pad support
module 21 and the second pad support module 22 will
now be described.

[0029] FIG. 3 is a bottom view of a lower surface of a
robot cleaner body according to an example. FIG. 4 is a
plan view of a first pad support module according to an
example.

[0030] ReferringtoFIGS. 3and4, afirstseating portion
12 and a second seating portion 13 on which the first pad
support module 21 and the second pad support module
22 are mounted, respectively, may be arranged on the
bottom of the robot cleaner body 10 according to an
example. For example, the first seating portion 12 and
the second seating portion 13 may include step shapes
corresponding to respective shapes of the first pad sup-
port module 21 and the second pad support module 22.
Accordingly, respective locations of the first pad support
module 21 and the second pad support module 22 ar-
ranged on the first seating portion 12 and the second
seating portion 13, respectively, may be aligned with
each other.

[0031] Accordingtoone example, afirstdrive shaft 100
and a first power transmission unit 120 may be disposed
on each of the first seating portion 12 and the second
seating portion 13. In this case, second drive shaft 200
respectively capable of rotating the first pad support
module 21 and the second pad support module 22
may be disposed in respective upper portions of the first
pad support module 21 and the second pad support
module 22, respectively. In this case, an accommodating
groove 210 into which the first drive shaft 100 and the first
power transmission unit 120 may be inserted may be
disposed in an upper portion of the second drive shafts
200.

[0032] Forexample, when the first drive shaft 100 and
the first power transmission unit 120 are inserted into the
accommodating groove 210 and fastened to the second
drive shaft 200, the pad support module 20 may be
connected to the bottom of the robot cleaner body 10.
For example, when the first drive shaft 100 and the first
power transmission unit 120 receive power and rotate
about one axis direction, the second drive shaft 200 may
also receive power from the first power transmission unit
120 and may rotate about the one axis direction, for
example, the first direction Z. Accordingly, the pad sup-
port module 20 may also rotate about the first direction Z.
The pad P disposed below the pad support module 20
may also rotate, and thus contaminants disposed on the
surface to be cleaned may be removed.

[0033] For example, when the first drive shaft 100 and
the first power transmission unit 120 are separated from
the accommodating groove 210, the connection between
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the robot cleaner body 10 and the pad support module 20
may be released. Accordingly, the user may easily se-
parate or replace the pad P from the separated pad
support module 20.

[0034] Accordingtoanexample,inordertoconnectthe
robot cleaner body 10 to the pad support module 20, the
first drive shaft 100 and the first power transmission unit
120 needs to be accommodated in the accommodating
groove 210. In order to separate the robot cleaner body
10 from the pad support module 20, the first drive shaft
100 and the first power transmission unit 120 needs to be
separated from the accommodating groove 210. A tech-
nical feature that the first drive shaft 100 and the first
power transmission unit 120 are inserted into the accom-
modating groove 210 to transmit power, according to the
rotation directions of the first drive shaft 100 and the first
power transmission unit 120, or the first drive shaft 100
and the first power transmission unit 120 are separated
from the accommodating groove 210 will now be de-
scribed.

[0035] FIG.5isaperspective projection view of arobot
cleaner body and a pad support module according to an
example. FIG. 6 is an exploded perspective view of a
drive motor, a first drive shaft, a first power transmission
unit, a second drive shaft, and a pad support module
according to an example. FIG. 7 is a cross-sectional view
of the robot cleaner body and the pad support module of
FIG. 5. FIG. 8A is a perspective view of a second drive
shaft according to an embodiment. FIG. 8B is a cross-
sectional view of the second drive shaft shown in FIG. 8A.
[0036] Referring to FIGS. 5 through 8B, the robot clea-
ner 1 according to one example may include a first drive
shaft 100 disposed on the lower surface of the robot
cleaner body 10, a first power transmission unit 120
arranged to be fixed to one end of the first drive shaft
100, a driving motor 130 that transmits power to the first
drive shaft 100, a second drive shaft 200 arranged to be
fixed to an upper portion of the pad support module 20, an
accommodating groove 210 disposed in an upper portion
of the drive shaft 200, a guide portion 230 that guides a
rotation path of the first power transmission unit 120, and
a second power transmission unit 240 that rotates the
drive shaft 200 by receiving power from the first power
transmission unit 120.

[0037] The first drive shaft 100 may rotate about one
axis direction, for example, the first direction Z. For ex-
ample, the first drive shaft 100 may include a cylindrical
rod extending in the first direction Z. The first drive shaft
100 according to an example may rotate about the first
direction Z by receiving power from the driving motor 130.
Forexample, a first power transmission member 110 may
be disposed on another end 102 of the first drive shaft
100. The first power transmission member 110 according
to an example may be arranged to be fixed to the other
end 102 of the first drive shaft 100 by using a fastening
part 111 disposed on one end 101 of the first drive shaft
100. For example, the first power transmission member
110 may be a gear part arranged to engage with a second
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power transmission member 133 fixed to a drive shaft
131 of the driving motor 130, which will be described later.
[0038] The first power transmission unit 120 may be
arranged to be fixed to the one end 101 of the first drive
shaft 100 to transmit power to the second drive shaft 200.
The first power transmission unit 120 according to an
example may include a locking bar extending along a
second direction X perpendicular to the first direction Z.
For example, a plurality of first power transmission units
120 may be provided. For example, the first power trans-
mission unit 120 may include a firstlocking bar 121 and a
second locking bar 122 each extending in the second
direction X. For example, the firstlocking bar 121 and the
second locking bar 122 may be arranged to face each
other with the first drive shaft 100 interposed therebetw-
een.

[0039] The driving motor 130 may be arranged to be
accommodated in the robot cleaner body 10 to transmit
power to the firstdrive shaft 100. As described above, the
first power transmission member 110 and the second
power transmission member 133 are disposed between
the first drive shaft 100 and the driving motor 130 such
that power may be transmitted from the driving motor 130
to the first drive shaft 100.

[0040] The second drive shaft 200 may rotate about
one axis direction, for example, the first direction Z, by
receiving power from the first power transmission unit
120. According to an example, the second drive shaft 200
may be arranged to be fixed to the upper portion of the
pad support module 20. Accordingly, when the second
drive shaft 200 rotates about the first direction Z, the pad
support module 20 may also rotate about the first direc-
tion Z by receiving power from the second drive shaft 200.
[0041] The second drive shaft 200 according to an
example may include a cylindrical member extending
in the first direction Z. The second drive shaft 200 may
be arranged to be fixed to a seating portion 27 provided in
the pad support module 20. In the above-described em-
bodiment, the second drive shaft 200 isimplemented as a
cylindrical member, but the present disclosure is not
limited thereto. According to another example, the sec-
ond drive shaft 200 may be provided having any shape
and arranged to be fixed to the pad support module 20
and capable of transmitting a rotational force about the
first direction Z.

[0042] The accommodating groove 210 may be dis-
posed in the upper portion of the second drive shafts 200,
and the first drive shaft 100 and the first power transmis-
sion unit 120 may be inserted into the accommodating
groove 210. According to an example, the accommodat-
ing groove 210 may have a shape corresponding to that
of the firstdrive shaft 100 and the first power transmission
unit 120 so that the first drive shaft 100 and the first power
transmission unit 120 may be inserted. According to an
example, as the shape of the accommodating groove 210
is provided to correspond to the shape of the first drive
shaft 100 and the first power transmission unit 120, the
first drive shaft 100 and the first power transmission unit
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120 may be inserted into the accommodating groove 210
or separated from the accommodating groove 210.
[0043] Forexample, whenthefirstdrive shaft 100 hasa
shape of a cylindrical rod extending along the first direc-
tion Z, the accommodating groove 210 may include a first
accommodating portion 211 having a circular shape into
which one end of the cylindrical rod is insertable. For
example, when the first power transmission unit 120 has
a shape of a locking bar extending along the second
direction Z, the accommodating groove 210 may include
a second accommodating portion 212 extending along
the second direction X to accommodate the locking bar.
[0044] Accordingtoanexample, when a plurality offirst
power transmission units 120 are provided, a plurality of
second accommodating portions 212 may also be pro-
vided in correspondence thereto. For example, when the
first power transmission unit 120 includes the first locking
bar 121 and the second locking bar 122 each extending
along the second direction X and the first locking bar 121
and the second locking bars 122 are arranged to face
each other with the first drive shaft 100 interposed there-
between, the accommodating groove 210 may include a
2nd-1 accommodating portion 212-1 extending along the
second direction X to accommodate the first locking bar
121 and a 2"d-2 accommodating portion 212-2 disposed
to face the 2nd-1 accommodating portion 212-1 with the
first accommodating portion 211 therebetween.

[0045] According to an example, an inclined groove
220 may be disposed between an upper surface of the
second drive shaft 200 and the accommodating groove
210. For example, the inclined groove 220 may be an
inclined surface inclined to have a predetermined angle
between the upper surface of the second drive shaft 200
and the accommodating groove 210. By disposing the
inclined groove 220 between the upper surface of the
second drive shaft 200 and the accommodating groove
210, misalignmentbetween the receiving groove 210 and
the first driving shaft 100 and the first power transmission
unit 120 may be minimized.

[0046] The guide portion 230 may be disposed below
the accommodating groove 210, and may guide a rota-
tion path so that the first power transmission unit 120 may
rotate at a predetermined angle about the first drive shaft
100. According to an example, the shape of the guide
portion 230 may be determined according to the shape of
the first power transmission unit 120. For example, when
the first power transmission unit 120 extends along the
second direction X and is arranged to be fixed to the one
end 101 of the first drive shaft 100, the shape of the guide
portion 230 may be determined to guide the path of the
first power transmission unit 120 that moves according to
rotation of the first drive shaft 100.

[0047] For example, the guide portion 230 may have a
shape of a guide groove extending along a circumfer-
ential direction that rotates about the first accommodat-
ing portion 211, as shown in FIGS. 8A and 8B. The guide
portion 230 according to an example may extend at a
predetermined angle, for example, 10 degrees or more to
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less than 360 degrees, along a predetermined circumfer-
ential direction that rotates about the first accommodat-
ing portion 211. According to an example, when a plurality
of first power transmission units 120 are provided, a
plurality of guide portions 230 may also be provided.
For example, the guide portion 230 may include a first
guide portion 231 in the shape of a guide groove extend-
ing at a predetermined angle in a clockwise direction
about the center of the first accommodating portion
211, and a second guide portion 232 in the shape of a
guide groove extending at a predetermined angle in a
counterclockwise direction from the center of the first
accommodating portion 211. Each of the first guide por-
tion 231 and the second guide portion 232 according to
an example may extend at a predetermined angle, for
example, 10 degrees or more to less than 90 degrees,
along a clockwise or counterclockwise direction about
the first accommodating portion 211.

[0048] According to an example, an inclined portion
2300 may guide the first power transmission unit 120
inserted into the second accommodating portion 212 to
the guide portion 230. For example, the inclined portion
2300 may be disposed on the other end of the guide
portion 230 into which the first power transmission por-
tion 120 is introduced. A height of the inclined portion
2300 according to an example may change dependingon
the rotation path of the first power transmission unit 120.
Forexample, the inclined portion 2300 may have a shape
of a screw thread whose height increases according to
the rotation path of the first power transmission unit 120.
[0049] For example, an inlet portion of the inclined
portion 2300 has a lowest height, and accordingly, a
distance between the inclined portion 2300 and a lower
surface 201 of the second drive shaft 200 may be max-
imum. On the other hand, a height of the inclined portion
120 increases according to the rotation path of the first
power transmission unit 120, and accordingly, the dis-
tance between the inclined portion 2300 and a lower
surface 201 of the second drive shaft 200 may decrease.
Accordingly, after the first power transmission unit 120
enters the guide portion 230 through a space between the
inlet portion of the inclined unit 2300 and the lower sur-
face 201 of the second drive shaft 200, the rotation path
increases, and accordingly, the position of the first power
transmission unit 120 may be restricted between the
inclined portion 2300 and the lower surface 201 of the
second drive shaft 200.

[0050] The second power transmission unit 240 may
receive power from the first power transmission unit 120
to rotate the second drive shaft 200. The second power
transmission unit 240 according to an example may
receive power from the first power transmission unit
120 by contacting the first power transmission unit
120. For example, the second power transmission unit
240 may be arranged to be fixed to one end of the guide
portion 230 opposite to the other end of the guide unit 230
where the inclined portion 2300 is disposed. In this case,
the second power transmission unit 240 may have a



1 EP 4 464 215 A1 12

shape of a barrier wall extending along the first direction Z
from the lower surface 201 of the second drive shaft 200.
The first power transmission unit 120 according to an
example may be supported by one surface 241 of the
barrier wall in a cleaning mode in which power must be
transmitted to the second power transmission unit 240. In
a pad replacement mode in which the first power trans-
mission unit 120 is separated from the accommodating
groove 210 to replace the pad P, the first power transmis-
sion unit 120 may be supported by another surface 242 of
the barrier wall. Matters associated with the cleaning
mode and the pad replacement mode will be described
later with reference to FIGS. 9A through 12D.

[0051] According to an example, when the first power
transmission unit 120 rotates at a predetermined angle
about the first drive shaft 100 along the guide portion 230,
the first power transmission unit 120 may be in contact
with the second power transmission unit 240 in the shape
of a barrier wall disposed on one end of the guide portion
230. When the first power transmission unit 120 rotates
about the first drive shaft 100, a rotational force may be
transmitted to the second power transmission unit 240 in
contact with the first power transmission unit 120. Ac-
cordingly, the second power transmission unit 240 may
also rotate about one axis direction, for example, the first
direction Z. The second drive shaft 200, which is dis-
posed such that the second power transmission unit 240
is fixed, may rotate about one axis direction, for example,
the first direction Z, by receiving power from the second
power transmission unit 240. In this case, the pad support
module 20, which is disposed such that the second drive
shaft 2000 is fixed, may rotate about one axis direction,
for example, the first direction Z, by receiving power from
the second power transmission unit 240.

[0052] A technical feature that, in the cleaning mode,
the first drive shaft 100 and the first power transmission
unit 120 are inserted into the accommodating groove 210
to transmit power, according to the rotation directions of
the first drive shaft 100 and the first power transmission
unit 120, or, in the pad replacement mode, the first drive
shaft 100 and the first power transmission unit 120 are
separated from the accommodating groove 210 will now
be described with reference to FIGS. 9A through 12D.
[0053] FIG. 9A is a plan view of a cleaning device in
which a robot cleaner is coupled to a docking station,
according to an example. FIG. 9B is a perspective view of
afirstdrive shaft and a second drive shaft according to an
example. FIG. 9C is a perspective view of a first drive
shaft and a second drive shaft according to an example.
[0054] Inthis specification, the cleaning mode refers to
a state in which the first drive shaft 100 and the first power
transmission unit 120 are inserted into the accommodat-
ing groove 210 and receive power. The pad replacement
mode refers to a state in which the first drive shaft 100 and
the first power transmission unit 120 are separated from
the accommodating groove 210 and the pad support
module 20 is separated from the robot cleaner body 10.
[0055] Referring to FIGS. 2, 6, and 9B, in the cleaning
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mode, a controller 300 according to an embodiment may
control the driving motor 130 so that the first drive shaft
100 rotates in one axis direction, for example, in any one
of a clockwise direction or a counterclockwise direction
about the first direction Z, for example, in the counter-
clockwise direction.

[0056] Accordingto an example, in the cleaning mode,
the first drive shaft 100 may be disposed to be inserted
into the accommodating groove 200 disposed in the
upper portion of the second drive shaft 200. In this case,
the first power transmission unit 120 may be arranged to
be in contact with the second power transmission unit 240
of FIG. 8B, for example, the one surface 241 of the barrier
wall, to transmit a rotational force to the second drive
shaft 200. For example, in the cleaning mode, the con-
troller 300 may apply, to the first drive shaft 100, a rota-
tional force following a counterclockwise direction about
the first direction Z. In this case, the second drive shaft
200, which receives the rotational force from the first drive
shaft 100, may also rotate counterclockwise about the
first direction Z.

[0057] Referring to FIGS. 6, 9A, and 9B, the robot
cleaner 1 according to an example may be coupled to
the docking station 2. As the robot cleaner 1 is coupled to
the docking station 2, the robot cleaner 1 may be
switched from the cleaning mode to the pad replacement
mode.

[0058] According to an embodiment, in the pad repla-
cement mode, the controller 300 may control the driving
motor 130 so that the first drive shaft 100 rotates in one
axis direction, for example, in a remaining direction
among the clockwise direction or the counterclockwise
direction about the first direction Z, for example, in the
clockwise direction. According to an example, in the pad
replacement mode, the first drive shaft 100 may rotate
clockwise while being inserted into the accommodating
groove 210, as shown in FIG. 9C. At this time, the first
drive shaft 100 may rotate clockwise to a position where
the first power transmission unit 120 is disposed to face
the accommodating groove 210. In this case, the first
power transmission unit 120 may be arranged to be
supported by the second power transmission unit 240
of FIG. 8B, for example, by the other surface 242 of the
barrier wall. Accordingly, the first power transmission unit
120 and the accommodating groove 210 may be aligned
to face each other.

[0059] FIG. 10A is a perspective view of a cleaning
device according to an example. FIG. 10B is a perspec-
tive view of a first drive shaft and a second drive shaft
according to an example.

[0060] Referring to FIG. 10A, in the pad replacement
mode according to an example, the pad support module
20 may be separated from the robot cleaner body 10. For
example, a user may separate the pad support module 20
from the robot cleaner body 10 by lifting one side of the
robot cleaner body 10 at an angle without turning the
robot cleaner body 10 over. In order to separate the robot
cleaner body 20 from the pad support module 10, the first
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drive shaft 100 and the first power transmission unit 120
need to be separated from the accommodating groove
210.

[0061] According to an example, in the pad replace-
ment mode, the first drive shaft 100 and the first power
transmission unit 120 may be aligned to face the accom-
modating groove 210, as shown in FIG. 9C. According to
an example, in the pad replacement mode, the first drive
shaft 100 and the first power transmission unit 120 may
be aligned to face the accommodating groove 210, as
shown in FIG. 9C. Accordingly, even when the user’s
vision is restricted, the pad support module 20 may be
easily separated from the robot cleaner body 10.
[0062] FIG. 11 is a perspective view of a cleaning
device according to an example. FIG. 12A is a perspec-
tive view of a cleaning device according to an example.
FIG. 12B is a perspective view of a first drive shaft and a
second drive shaftaccordingtoanexample. FIG.12Cisa
perspective view of a first drive shaft and a second drive
shaft according to an example. FIG. 12D is a perspective
view of a first drive shaft and a second drive shaft accord-
ing to an example.

[0063] Referring to FIGS. 11 and 12A, after the pad P
attached to the pad support module 20 is replaced ac-
cording to an embodiment, the pad support module 20 m
may be coupled to the robot cleaner body 10 again. To
this end, after the pad support module 20 may be pushed
below the robot cleaner body 10, the robot cleaner body
10 may be disposed over the pad support module 20. In
this case, because the user’s vision may be restricted, the
first drive shaft 100 may be misaligned with the first power
transmission unit 120 and the accommodating groove
210, as shown in FIG. 12B. According to an example, as
the robot cleaner body 10 is disposed over the pad
support module 20, the robot cleaner 1 may be switched
from the pad replacement mode to the cleaning mode.
[0064] Accordingto an example, in the cleaning mode,
the controller 300 may control the driving motor 130 so
that the first drive shaft 100 rotates in one axis direction,
for example, in one direction among the clockwise direc-
tion or the counterclockwise direction from the first direc-
tion Z, for example, in the counterclockwise direction.
According to an example, in the cleaning mode, the first
drive shaft 100 may rotate counterclockwise. At this time,
as shown in FIG. 12C, the first drive shaft 100 may rotate
counterclockwise to a position where the first drive shaft
100 and the first power transmission unit 120 are dis-
posed to face the accommodating groove 210.

[0065] According to an example, when the first drive
shaft 100 and the first power transmission unit 120 are
aligned to face the accommodating groove 210, the first
drive shaft 100 and the first power transmission unit 120
may be inserted into the accommodating groove 210. At
this time, the controller 300 may transmit power so that
the first drive shaft 100 rotates in a counterclockwise
direction about the first direction Z. Accordingly, the first
power transmission unit 120 rotates counterclockwise
about the first direction Z along the guide portion 230,
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so that the first drive shaft 100 and the second drive shaft
200 may be coupled to each other. The first power
transmission unit 120 according to an example may
rotate until atime pointwhen it contacts the second power
transmission unit 240 of FIG. 8B, for example, the one
surface 241 of the barrier wall.

[0066] The first power transmission unit 120 according
to an example is arranged to contact the one surface 241
of the barrier wall to transmit a rotational force to the
second drive shaft 200, thereby rotating the pad support
module 20 to start cleaning again.

[0067] While one or more embodiments have been
described with reference to the figures, it will be under-
stood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope as defined by the
following claims.

[0068] According to an example of the present disclo-
sure, user convenience may be improved by providing a
robot cleaner capable of attaching or detaching a pad
disposed at the bottom of the robot cleaner without being
turned over, and a cleaning device including the robot
cleaner.

[0069] According to an example of the present disclo-
sure, user convenience may be improved by providing a
robot cleaner capable of aligning the position of a pad
without restricting a user’s vision in a process of attaching
ordetaching a pad by obliquely lifting one side of the robot
cleaner, and a cleaning device including the robot clea-
ner.

[0070] According to an example of the present disclo-
sure, a robot cleaner capable of easily switching power
generated from the robot cleaner to a rotational force of
the pad, and a cleaning device including the robot clea-
ner, thereby enabling efficient power transmission.
[0071] A robot cleaner according to an example may
include a robot cleaner body, a pad support module
detachably connected to a lower surface of the robot
cleaner body and having a bottom to which a pad is
attachable, a driving motor accommodated in the robot
cleaner body, a first drive shaft disposed on the lower
surface of the robot cleaner body and rotating about a first
direction by receiving power from the driving motor, a first
power transmission unit extending along a second direc-
tion perpendicular to the first direction and arranged to be
fixed to one end of the first drive shaft, a second drive
shaft arranged to be fixed to an upper portion of the pad
support module and rotating about the first direction
together with the pad support module by receiving power
from the first power transmission unit, an accommodating
groove disposed in an upper portion of the second drive
shaftand into which the first drive shaft and the first power
transmission unit are inserted, a guide portion disposed
below the accommodating groove and configured to
guide a rotation path so that the first power transmission
unit rotates at a predetermined angle about the first drive
shaft, and a second power transmission unit disposed on
one end of the guide portion and configured to receive
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power from the first power transmission unit by contacting
the first power transmission unit and rotate the second
drive shaft.

[0072] The firstdrive shaft may include a cylindrical rod
extending along the first direction, and the first power
transmission unit may include a locking bar extending
along the second direction.

[0073] Thelocking bar may be providedin plurality, and
include a first locking bar and a second locking bar, and
the first locking bar and the second locking bar may be
arranged to face each other with the first drive shaft
between the first locking bar and the second locking bar.
[0074] The accommodating groove may include a first
accommodating portion having a circular shape in which
the cylindrical rod is accommodated, and a second ac-
commodating portion extending along the second direc-
tion to accommodate the locking bar.

[0075] The accommodating groove may include a first
accommodating portion having a circular shape in which
the cylindrical rod is accommodated, a 2"d-1 accommo-
dating portion extending along the second direction to
accommodate the first locking bar, and a 2"d-2 accom-
modating portion disposed to face the 2nd-1 accommo-
dating portion with the first accommodating portion there-
between.

[0076] The seconddrive shaftmay include a cylindrical
member extending along the first direction, and the sec-
ond power transmission unit may include a barrier wall
extending along the first direction.

[0077] The guide portion may include an inclined por-
tion whose height changes according to a rotation path of
the first power transmission unit.

[0078] The robot cleaner may further include an in-
clined groove disposed between an upper surface of
the second drive shaft and the accommodating groove.
[0079] The pad support module may be provided in
plurality, and include a first pad support module and a
second pad support module, and the first pad support
module and the second pad support module may be
arranged to be spaced apart from each other by a pre-
determined distance on a lower surface of the robot
cleaner body.

[0080] The first pad support module may rotate clock-
wise about the first direction, and the second pad support
module may rotate counterclockwise about the first di-
rection.

[0081] The robot cleaner may further include a con-
troller configured to control the driving motor to operate,
and the controller may control the driving motor so that
the first drive shaft rotates clockwise or counterclockwise
about the first direction.

[0082] In a cleaning mode, the controller may control
the driving motor so that the first drive shaft rotates in one
of a clockwise direction or a counterclockwise direction
from the first direction. In a pad replacement mode, the
controller may control the driving motor so that the first
drive shaft rotates in a remaining one of the clockwise
direction or the counterclockwise direction from the first
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direction.

[0083] In the cleaning mode, the first power transmis-
sion unit may be supported by one surface of the barrier
wall. In the pad replacement mode, the first power trans-
mission unit may be supported by another surface of the
barrier wall.

[0084] A cleaning device according to another exam-
ple includes a robot cleaner; and a docking station to
which the robot cleaner is connected, and the robot
cleaner may include a robot cleaner body, a pad support
module detachably connected to a lower surface of the
robot cleaner body and having a bottom to which a pad is
attachable, a driving motor accommodated in the robot
cleaner body, a first drive shaft disposed on the lower
surface of the robot cleaner body and rotating about a first
direction by receiving power from the driving motor, a first
power transmission unit extending along a second direc-
tion perpendicular to the first direction and arranged to be
fixed to one end of the first drive shaft, a second drive
shaft arranged to be fixed to an upper portion of the pad
support module and rotating about the first direction
together with the pad support module by receiving power
from the first power transmission unit, an accommodating
groove disposed in an upper portion of the second drive
shaftand into which the first drive shaft and the first power
transmission unit are inserted, a guide portion disposed
below the accommodating groove and configured to
guide a rotation path so that the first power transmission
unit rotates at a predetermined angle about the first drive
shaft, and a second power transmission unit disposed on
one end of the guide portion and configured to receive
power from the first power transmission unit by contacting
the first power transmission unit and rotate the second
drive shaft.

[0085] The cleaning device may further include a con-
troller configured to control the driving motor to operate,
and the controller may control the driving motor so that
the first drive shaft rotates clockwise or counterclockwise
about the first direction.

[0086] Astherobotcleaneris separated from the dock-
ing station, the controller may control the driving motor so
that the first drive shaft rotates in one of a clockwise
direction or a counterclockwise direction about the first
direction. As the robot cleaner is coupled to the docking
station, the controller may control the driving motor so
that the first drive shaft rotates in a remaining one of the
clockwise direction or the counterclockwise direction
from the first direction.

[0087] The firstdrive shaft may include a cylindrical rod
extending along the first direction, and the first power
transmission unit may include a locking bar extending
along the second direction.

[0088] The guide portion may include an inclined por-
tion whose height decreases according to a rotation path
of the first power transmission unit.

[0089] The second drive shaft may include a cylindrical
member extending along the first direction, and the sec-
ond power transmission unit may include a barrier wall
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extending along the first direction.

[0090] The accommodating groove may include a first
accommodating portion having a circular shape in which
the cylindrical rod is accommodated, and a second ac-
commodating portion extending along the second direc-
tion to accommodate the locking bar.

Claims
1. Arobot cleaner comprising:

a robot cleaner body 10;

a pad support module 20 detachably connected
to a lower surface of the robot cleaner body and
having a bottom to which a pad is attachable;
a driving motor 130 accommodated in the robot
cleaner body;

a first drive shaft 100 disposed on the lower
surface of the robot cleaner body and rotating
about a first direction by receiving power from
the driving motor;

a first power transmission unit 120 extending
along a second direction perpendicular to the
firstdirection and arranged to be fixed to one end
of the first drive shaft;

a second drive shaft 200 arranged to be fixed to
an upper portion of the pad support module and
rotating about the first direction together with the
pad support module by receiving power from the
first power transmission unit;

an accommodating groove 210 disposed in an
upper portion of the second drive shaft and into
which the first drive shaft and the first power
transmission unit are inserted;

a guide portion 230 disposed below the accom-
modating groove and configured to guide a rota-
tion path so that the first power transmission unit
rotates at a predetermined angle about the first
drive shaft; and

a second power transmission unit 240 disposed
onone end of the guide portion and configured to
receive power from the first power transmission
unit by contacting the first power transmission
unit, and rotate the second drive shaft.

2. The robot cleaner of claim 1, wherein the first drive
shaft 100 includes a cylindrical rod extending along
the first direction, and
the first power transmission unit 120 includes a lock-
ing bar extending along the second direction.

3. Therobotcleaner of claim 2, wherein the locking bar
is provided in plurality, and includes a first locking bar
121 and a second locking bar 122, and
the first locking bar and the second locking bar are
arranged to face each other with the first drive shaft
therebetween.
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10

4.

10.

The robot cleaner of claim 1, wherein the second
drive shaft 200 includes a cylindrical member ex-
tending along the first direction, and

the second power transmission unit 240 includes a
barrier wall extending along the first direction.

The robot cleaner of claim 1, wherein the guide
portion 230 includes an inclined portion 2300 whose
height changes according to a rotation path of the
first power transmission unit.

The robot cleaner of claim 1, further comprising an
inclined groove 220 disposed between an upper
surface of the second drive shaft and the accommo-
dating groove.

Therobot cleaner of claim 1, wherein the pad support
module 20 is provided in plurality, and includes a first
pad support module 21 and a second pad support
module 22, and

the first pad support module and the second pad
support module are arranged to be spaced apart
from each other by a predetermined distance on a
lower surface of the robot cleaner body.

The robot cleaner of claim 1, further comprising a
controller 300 configured to control the driving motor
to operate, and

the controller controls the driving motor so that the
first drive shaft rotates clockwise or counterclock-
wise about the first direction.

The robot cleaner of claim 8, wherein the controller
controls the driving motor so that the first drive shaft
rotates in one of a clockwise direction or a counter-
clockwise direction about the first direction, in a
cleaning mode, and

controls the driving motor so that the first drive shaft
rotates in a remaining one of the clockwise direction
or the counterclockwise direction about the first di-
rection, in a pad replacement mode.

A cleaning device comprising a robot cleaner 1; and
a docking station 2 to which the robot cleaner is
connected,

wherein the robot cleaner comprises:

a robot cleaner body 10;

a pad support module 20 detachably connected
to a lower surface of the robot cleaner body and
having a bottom to which a pad is attachable;
a driving motor 130 accommodated in the robot
cleaner body;

a first drive shaft 100 disposed on the lower
surface of the robot cleaner body and rotating
about a first direction by receiving power from
the driving motor;

a first power transmission unit 120 extending
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along a second direction perpendicular to the
firstdirection and arranged to be fixed to one end
of the first drive shaft;

a second drive shaft 200 arranged to be fixed to
an upper portion of the pad support module and
rotating about the first direction together with the
pad support module by receiving power from the
first power transmission unit;

an accommodating groove 210 disposed in an
upper portion of the second drive shaft and into
which the first drive shaft and the first power
transmission unit are inserted;

a guide portion 230 disposed below the accom-
modating groove and configured to guide a rota-
tion path so that the first power transmission unit
rotates at a predetermined angle about the first
drive shaft; and

a second power transmission unit 240 disposed
onone end of the guide portion and configured to
receive power from the first power transmission
unit by contacting the first power transmission
unit, and rotate the second drive shaft.

The cleaning device of claim 10, further comprising a
controller 300 configured to control the driving motor
to operate,

wherein the controller controls the driving motor so
that the first drive shaft rotates clockwise or counter-
clockwise about the first direction.

The cleaning device of claim 11, wherein, as the
robot cleaner is separated from the docking station,
the controller controls the driving motor so that the
first drive shaft rotates in one of a clockwise direction
or a counterclockwise direction about the first direc-
tion, and

astherobot cleaneris coupled to the docking station,
the controller controls the driving motor so that the
first drive shaft rotates in a remaining one of the
clockwise direction or the counterclockwise direction
about the first direction.

The cleaning device of claim 10, wherein the first
drive shaft 100 includes a cylindrical rod extending
along the first direction, and

the first power transmission unit 120 includes a lock-
ing bar extending along the second direction.

The cleaning device of claim 10, wherein the guide
portion 230 includes an inclined portion whose
height decreases according to a rotation path of
the first power transmission unit.

The cleaning device of claim 10, wherein the second
drive shaft 200 includes a cylindrical member ex-
tending along the first direction, and

the second power transmission unit 240 includes a
barrier wall extending along the first direction.
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