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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The presentdisclosure relates to a mobile robot
mopping a floor.

2. Description of the Related Art

[0002] A mobile robotis a device that cleans a floor by
inhaling a foreign material such as a dust on the floor or
wiping a foreign material on the floor. Recently, a mobile
robot capable of mopping a floor has been developed.
In addition, a mobile robot is a device that cleans while
driving or traveling on its own.

[0003] As prior art 1 (Korean Patent Registration No.
10-802790), a robot cleaner capable of moving by a mop
surface is known. In the robot cleaner of the prior art, the
first rotating member and the second rotating member
for fixing the pair of mop surfaces disposed in the left and
right directions are provided to be inclined downwardly
with respect to the vertical axis. The robot cleaner ac-
cording to the prior art moves as the first rotating member
and the second rotating member rotate while the mop
surfaces fixed to the first rotating member and the second
rotating member are in contact with the floor.

[0004] The prior art 1 does not use alignment marks
or the like to guide the exact position of the mop when
attaching and detaching the mop to the rotating member,
so that the user aligns and attaches the mop to the eye
mass. At this time, when the mop is attached out of its
original position, interference between the two rotating
members occurs, and there is a problem that the robot
cleaner cannot move due to the rotation of the two rotat-
ing members, and a part of the mop is separated from
the floor so it cannot be cleaned. Moreover, there is a
problem that the rotating member is damaged due to the
interference between the mops.

[0005] In addition, in the case of the prior art 2, the
number of rotations of the wheel is sensed to determine
the position of the mobile robot.

[0006] In the case of a mobile robot having no wheel
and moving by the frictional force of the mop, since the
wheeldoes not exist, there is a problemin that the number
of rotations of the wheel cannot be measured, and the
current position of the mobile robot cannot be estimated
through the number of rotations of the wheel, or the cur-
rent position of the mobile robot calculated by the sensor
cannot be corrected.

[0007] Further, there is a problem in that the position
of the mobile robot cannot be corrected by the number
of rotations of the spin mop due to the slip of the spin
mop and the floor even the number of rotations of the
spin mop is measured in the wheelless spin mop.
[0008] Further, in the conventional art, since the robot
cleaner proceeds only by friction force of spin mops and
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a water level of stored water in a water tank is variable,
it may be difficult to effectively mop a floor and driving
power may be not sufficient.

[0009] Particularly, it may be very difficult for the con-
ventional wet-type robot to adjust a traveling direction by
friction force with rotating mops. According, cleaning is
performed only by a random driving, and cleaning by a
pattern driving being able to meticulously clean is not
possible.

[0010] Further, inthe conventional art, since the clean-
ing is possible only by the random driving, meticulous
cleaning at a corner of a floor or an area adjacent to a
wall may be difficult.

SUMMARY OF THE INVENTION

[0011] The first object of the present disclosure is to
allow the user to visually recognize the attachment posi-
tion of the mop when attaching the mop by flipping the
body, and to allow the user’s finger or the like to tactilely
recognize the attachment position of the mop when at-
taching the mop without flipping the body.

[0012] The second object of the present disclosure,
while using a guide hole in the mop to guide the attach-
ment position of the mop, when a pinch of aforeign matter
or the protrusion of the floor occurs due to the guide hole,
it is to prevent the case where the mop is out of position,
the mop is detached, or the mop does not get mop out
of the original position.

[0013] The third object of the present disclosure is to
prevent the floor from being damaged by friction between
the rotating plate and the floor when the spin mop is op-
erated without the mop attached.

[0014] The fourth object of the present disclosure is to
prevent the mop from being out of position during the
rotation of the spin mop.

[0015] The fifth object of the present disclosure is to
increase the friction between the mop and the bottom
surface for effective mopping and running of the mobile
robot.

[0016] The prior art is the robot cleaner that is moved
by a pair of rotating mop surfaces on the left and right
sides. As the frictional forces generated by the pair of
rotating mop surfaces are frequently changed, there is a
problem that straight travelling is difficult. When straight
travelling is difficult, there is a problem in that the area
to be passed without mopping becomes large on the floor
surface that requires straight travelling, such as near a
wall surface. The sixth object of the present disclosure
is to solve this problem.

[0017] The seventh object of the present disclosure is
to provide a device capable of performing dry cleaning
and wet cleaning in a complex manner, to perform clean
and efficient cleaning.

[0018] The eighth object of the present disclosure is to
install a rotating ball at the center of a rotating plate to
which the mop is attached, and to measure the number
of rotations and a rotational direction of the rotating ball,
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so that the current position identified by the image sensor
can be corrected.

[0019] Another object of the present disclosure is to
increase the frictional force between the mop and the
bottom surface regardless of the water level change in
the water tank for effective mopping and running of the
robot cleaner, and to enable pattern driving capable of
thorough cleaning through accurate driving.

[0020] In order to solve the above problems, the
present disclosure is characterized in that a rotating ball
is installed on a rotating plate to which a mop is attached.
[0021] Specifically, the present disclosure provides a
mobile robot comprising: a body; a rotating plate installed
rotatably on the body and having a mop portion attached
to a lower surface thereof; and a rotating ball disposed
vertically overlapping with a rotating shaft of the rotating
plate and rotatably installed on the rotating plate inde-
pendently of the rotating plate, wherein a part of the ro-
tating ball is positioned below a lower surface of the ro-
tating plate.

[0022] The rotating plate further comprises, a ball re-
ceiving portion accommodating a part of the rotating ball.
[0023] The ball receiving portion is a space having an
opening below.

[0024] The rotating plate further comprises, a guide
ring arranged to surround the rotating shaft and guiding
an attachment position of the mop portion on the lower
surface of the rotating plate.

[0025] An inner diameter of the guide ring is smaller
than a diameter of the rotating ball.

[0026] The inner diameter of the guide ring is larger
than a radius of the rotating ball.

[0027] A center of the guide ring is disposed to overlap
arotation axis, and the guide ring has aninclination closer
to the rotation axis toward the bottom.

[0028] The rotating plate further includes a guide ring
that is disposed on the lower surface of the rotating plate
to surround the rotating shaft for guiding the attachment
position of the mop portion, and the guide ring protrudes
downward from the opening of the ball receiving portion.
[0029] The mobile robot further comprises the mop
portion installed on the lower surface of the rotating plate
and having a guide hole in which a part of the rotating
ball is interpolated.

[0030] The mobile robot further comprises a ball space
defining an inner space in which the rotating ball moves
in a vertical direction and an opening formed at a lower
end; a ball support portion accommodated in the ball
space and supporting an upper portion of the rotating
ball; and an elastic member disposed between the upper
end of the ball support portion and the upper end of the
ball space.

[0031] The mobile robot further comprises a guide ring
defining a part of the inner space of the ball space is
located below the lower surface of the rotating plate.
[0032] The lowerend of the guide ring is located below
the lower surface of the rotating plate.

[0033] Meanwhile, the present disclosure provides a
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mobile robot comprising: a body; a rotating plate installed
rotatably on the body and having a mop portion attached
to alower surface thereof; a ball space disposed vertically
overlapping with a rotation axis of the rotating plate and
defining a space having an opening at the bottom; a ro-
tating ball thatis rotatable and accommodated to be mov-
able up and down inside the ball space; and an elastic
member that provides elastic restoring force downward
to the rotating ball.

[0034] The mobile robot further comprises a ball sup-
port portion accommodated in the ball space, connected
to the lower end of the elastic member, and supporting
a upper portion of the rotating ball.

[0035] The mobile robot further comprises the mop
portion installed on the lower surface of the rotating plate
and having a guide hole in which a part of the rotating
ball is interpolated in the center.

[0036] A bottom of the rotating ball is located higher
than the lower surface of the mop portion.

[0037] The mobilerobotfurther comprises amop motor
providing rotational force to the rotating plate.

[0038] The rotating plate includes a left rotating plate
and a right rotating plate spaced apart from the left ro-
tating plate, and a lower surface of the left rotating plate
forms a downward slope in the left front direction, and
the lower surface of the right rotating plate forms a down-
ward slope in the right front direction.

[0039] Further, the present disclosure is disposed at a
position spaced forward from the mop module, and pro-
vides a collecting portion that forms a collection space
for storing foreign matter, a sweeping portion that rotates
to introduce foreign matter into the collection space, and
a collection module including a sweeping motor providing
a driving force to the sweeping portion.

[0040] The present disclosure has the advantage that
the rotating ball is disposed on the rotating shaft of the
rotating plate, so that the user can visually recognize the
position to attach the mop, and prevent the mop from
deviating from the fixed position during the operation of
the spin mop by the rotating ball.

[0041] Further, according to the present disclosure,
even if the rotating plate is rotated in a state in which the
mop is not mounted on the rotating plate by the rotating
ball disposed below the rotating plate, the rotating ball
moves in a rolling motion, so that the bottom surface and
the bottom of the rotating plate do not contact, and there
is an advantage of preventing the floor from being dam-
aged by the lower surface the rotating plate.

[0042] Further, the present disclosure, when the pro-
trusion of the floor is inserted into the guide hole of the
mop, the rotating ball moves upward, preventing lifting
between the mop and the bottom surface, so that mop-
ping can be continued and there is an advantage that
allows the protrusion to move smoothly to the bottom
surface of the mop by rolling motion of the rotating ball.
[0043] Further, the present disclosure has the effect of
increasing the efficiency of mopping by supporting the
mobile robot with the mop module.
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[0044] Further, the present disclosure, while securing
the stability in the left and right directions of the mobile
robot by a pair of spin mops arranged in the left-right
direction, the collection module spaced in the front-rear
direction from the mop module is provided to contact the
floor by the auxiliary wheel, so that there is also the effect
of increasing the stability in the front-rear direction of the
mobile robot.

[0045] Inaddition, the presentdisclosure has the effect
that the mobile robot moves straight by the frictional force
of the mop surface, so that the straight forward running
is possible by providing the frictional force of the collect-
ing module against the shaking of the mop module.
[0046] In addition, in the present disclosure, a pair of
collection portion containing foreign matters are symmet-
rically provided to the left and right based on the virtual
center vertical plane, which is a reference plane in which
the pair of spin mops are symmetrical to the left and right,
so that driving control by the pair of left and right spin
mops can be accurately implemented, and the unexpect-
ed eccentric movement can be prevented.

[0047] Further, the present disclosure is to install the
rotating ball in the center of the rotating plate to which
the mop is attached, and to measure the rotational speed
and rotational direction of the rotating ball, so that it is
possible to correct the current position identified by the
downward image sensor, and there is an advantage that
does not require a separate space in the body to install
the rotating ball since the rotating ball is inserted into the
sharp of the rotating plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048]

FIG. 1 is a perspective view of a mobile robot ac-
cording to a first embodiment of the present disclo-
sure.

FIG. 2 is a left side view of the mobile robot shown
in FIG. 1.

FIG. 3 is a bottom perspective view of the mobile
robot shown in FIG. 1.

FIG. 4 is a front cross-sectional view of the mobile
robot shown in FIG. 1.

FIG. 5 is a perspective view of a sweep module
shown in FIG. 3.

FIG. 6 is a bottom perspective view of the sweep
module shown FIG. 5.

FIG. 7 is a right cross-sectional view of the sweep
module shown in FIG. 5.

FIG. 8 is an exploded perspective view of the sweep
module shown in FIG. 3.

FIG. 9 is an exploded perspective view of the sweep
module viewed from a right side of FIG. 8.

FIG. 10 is a partially exploded perspective view of
the sweep module shown in FIG. 5.

FIG. 11 is an enlarged perspective view of a first
lever shown in FIG. 8.
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FIG. 12 is an enlarged perspective view of a second
lever shown in FIG. 9.

FIG. 13 is an enlarged perspective view of the sec-
ond lever viewed from a left side of FIG. 12.

FIG. 14 is a partially exploded perspective view of
the sweep module showing a coupled structure of
an agitator shown in FIG. 5.

FIG. 15is an exploded perspective view showing an
assembled structure of a driven coupling shown in
FIG. 14.

FIG. 16 is a perspective view viewed from a left side
of FIG. 15.

FIG. 17 is a right cross-sectional view showing the
agitator of FIG. 14.

FIG. 18 is an exploded perspective view of a driving
unit viewed from a left side of FIG. 14.

FIG. 19 is a plan view of the mobile robot of FIG. 1
in a state that a case is removed.

FIG. 20 is a bottom view of the mobile robot shown
in FIG. 19.

FIG. 21 is a right cross-sectional view of the mobile
robot shown in FIG. 19.

FIG.22is alower elevational view showing the mod-
ule seating portion 36 of the body 30 of FIG. 18.
FIG. 23 is a top elevational view of the mop module
40 of FIG. 4.

FIG. 24 is an exploded perspective view showing a
connection relationship between the main body joint
65 of the body 30 of FIG. 4 and the driven joint 415
of the mop module 40 of FIG. 23.

FIG. 25 is a partial cross-sectional view of the mobile
robot 1 of FIG. 23 taken vertically along the line S5-
S5'.

FIG. 26 is an exploded perspective view of the mop
module 40 of FIG. 23.

FIG. 27 is an exploded perspective view of the mop
module 40 of FIG. 26 when viewed from another an-
gle.

FIG. 28 is a perspective view showing the spin mop
of FIG. 27.

FIG. 29 is an elevational view of the spin mop of FIG.
27 as viewed from above.

FIG. 30 is a cross-sectional view of the spin mop of
FIG. 28 taken vertically along lines S7-S7°.

FIG. 31 is an exploded view of the spin mop of FIG.
28.

FIG. 32 is a perspective view illustrating a state in
which the mop is detached from the spin mop of FIG.
28.

FIG.33 is a vertical cross-sectional view of a spin
mop according to another embodiment of the present
disclosure.

FIGS. 34 and 35 are views showing the operation of
the spin mop of FIG. 33.

FIG. 36 is a bottom view showing the mobile robot
of FIG. 1 for explaining a weight center and lowest
ends of spin mops according to the present disclo-
sure.
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FIG. 37 is a plan view of the mobile robot of FIG. 1
viewed from an upper side in a state that a case is
removed from the body for explaining the weight
center according to the present disclosure.

FIG. 38 is a bottom view of a mobile robot according
to another embodiment of the present disclosure for
explaining a relationship between a weight center
and other components.

FIG. 39 is a bottom view of a mobile robot according
to stillanother embodiment of the present disclosure
for explaining a relationship between a weight center
and other components.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0049] Expressions referring to directions such as a
front direction (a frontward direction or a forward direc-
tion) (F), a rear direction (a rearward direction) (R), a left
direction (a leftward direction) (Le), a right direction (a
rightward direction) (Ri), an upper direction (an up direc-
tion or an upward direction) (U), and a down direction (an
downward direction) (D), or so on may be defined as
indicated in the drawings. This is just for explaining the
present disclosure to be clearly understood. Therefore,
directions may be defined differently depending on where
a reference is placed.

[0050] Forexample,adirection parallel to animaginary
line connecting a central axis of a left spin mop and a
central axis of a right spin mop may be defined as a left-
right direction. A direction perpendicular to the left-right
direction and parallel to the central axes of the spin mops
or has an error angle within 5 degrees with the central
axes of the spin mops may be defined as an up-down
direction or a vertical direction. A direction perpendicular
to each of the left-right direction and the up-down direc-
tion may be defined as a front-back direction or a longi-
tudinal direction.

[0051] A term of ‘first’, 'second’, 'third’, or so on in front
of a component mentioned below is only to avoid confu-
sion between the component being referred to and other
component, and does not relate to an order, an impor-
tance, or a master-servant relationship between compo-
nents. For example, an embodiment only having a sec-
ond component without a first component may be possi-
ble.

[0052] A term of 'a mop’ mentioned hereinafter may
have any of materials such as fabric or paper, and may
be a multi-use product being able to be used repeatedly
through washing or a disposable product.

[0053] The presentdisclosure may be applied to a mo-
bile robot manually moved by a user or a robot cleaner
traveling or driving on its own. Hereinafter, an embodi-
ment will be described based on a robot cleaner.
[0054] A cleaner 1 according to an embodiment of the
present disclosure may include a body 30 having a con-
troller. The cleaner 1 may include a mop module 40 to
mop a floor (a surface to be cleaned) while being in con-
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tact with the floor. The cleaner 1 may include a sweep
module 2000 provided to collect a foreign material on the
floor.

[0055] The mop module 40 may be disposed at alower
side of the body 30 and may support the body 30. The
sweep module 2000 may be disposed at the lower side
of the body 30 and may support the body 30. In the
present embodiment, the body 30 may be supported by
the mop module 40 and the sweep module 2000. The
body 30 may form an appearance or an exterior. The
body 30 may be arranged to connect the mop module 40
and the sweep module 2000.

[0056] The mop module 40 may form an appearance
or an exterior. The mop module 40 is disposed at the
lower side of the body 30. The mop module 40 is disposed
atarear side of the sweep module 2000. The mop module
40 provides driving force for a movement of the cleaner
1. In order to move the cleaner 1, the mop module 40
may be preferably disposed at the rear side of the cleaner
1.

[0057] The mop module 40 may be provided with at
least one mop portion 411 to mop the floor while rotating.
The mop module 40 may include at least one spin mop
41, and the spin mop 41 may rotate in a clockwise direc-
tion or a counterclockwise direction when viewed from
an upper side. The spin mop 41 may be in contact with
the floor.

[0058] Inthe presentembodiment, the mop module 40
may include a pair of spin mops 41a and 41b. The pair
of spin mops 41a and 41b may rotate in a clockwise di-
rection or a counterclockwise direction when viewed from
an upper side, and may mop the floor through rotation.
When the pair of spin mops 41a and 41b are viewed from
a front side of a traveling direction of the cleaner, a spin
mop disposed at a left side may be referred to as a left
spin mop 41a, and a spin mop disposed at a right side
may be defined as a right spin mop 41b.

[0059] Each of the left spin mop 41a and the right spin
mop 41b may be rotated with respect to its rotation axis.
The rotation axis may be arranged in an up-down direc-
tion. The left spin mop 41a and the right spin mop 41b
may be rotated independently of each other.

[0060] Each of the left spin mop 41a and the right spin
mop 41b may include the mop portion 411. Each of the
left spin mop 41a and the right spin mop 41b may include
a water container (a water receiving portion) 413.
[0061] The sweep module 2000 may form an appear-
ance or an exterior. The sweep module 2000 may be
disposed at a front side of the mop module 40. In order
to prevent a foreign material on the floor from first con-
tacting the mop module 40, the sweep module 2000 may
preferably disposed at the front side of the cleaner 1 in
a traveling direction.

[0062] The sweep module 2000 may be spaced apart
from the mop module 40. The sweep module 2000 may
disposed at the front side of the mop module 40 and be
in contact with the floor. The sweep module 2000 collects
the foreign material on the floor.
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[0063] The sweep module 2000 may be in contact with
the floor and may collect the foreign material at the front
side of the sweep module 2000 to an inside when the
cleaner 1 moves. The sweep module 2000 may be dis-
posed at a lower side of the body 30. A width of the sweep
module 2000 in a left-right direction may be smaller than
a width of the mop module 40 in the left-right direction.
[0064] The body 30 may include a case 31 forming an
appearance or an exterior and a base 32 disposed at a
lower side of the case 31.

[0065] The case 31 may form a side surface and an
upper surface of the body 30. The base 32 may form a
bottom surface of the body 30.

[0066] In the present embodiment, the case 31 may
have a cylindrical shape with an open bottom surface.
When viewed in a top view, an overall shape of the case
31 may be a circular shape. Since the case 31 has a
plane shape of a circular shape, a rotation radius when
rotating can be minimized.

[0067] Thecase 31 mayinclude anupperwall311hav-
ing an overall shape in a circular shape, and a side wall
312 formed integrally with the upper wall 311 and extend-
ing downward from an edge of the upper wall 311.
[0068] A part of the sidewall 312 may be open. An
opened portion of the side wall 312 may be defined as a
water-tank insertion opening (a water-tank insertion hole
or a water-tank insertion portion) 313, and a water tank
81 may be detachably installed through the water-tank
insertion opening 313. The water-tank insertion opening
313 may be disposed atarear side based on the traveling
direction of the cleaner. Since the water tank 81 is insert-
ed through the water-tank insertion opening 313, the wa-
ter-tank insertion opening 313 may be preferably dis-
posed close to the mop module 40.

[0069] The mop module 40 may be coupled to the base
32. The sweep module 2000 may be coupled to the base
32. A controller Co and a battery Bt may be disposed in
an inner space formed by the case 31 and the base 32.
In addition, a mop driving unit (a mop driver) 60 may be
disposed on the body 30. A water supply module may be
disposed at the body 30.

[0070] The base 32 may include a base body 321, a
base guard 322, and an insertion hole 323. The base
body 321 may cover the opened bottom surface of the
case 31. The base guard 322 may be formed along an
outer edge of the base body 321 and protrude downward
from the edge of the base body 321. The insertion hole
323 may penetrate through the base body 321 in an up-
down direction, and the sweep module 2000 may be de-
tachably inserted into the insertion hole 323.

[0071] The sweep module 2000 may be detachably
mounted or installed on the body 30 through the insertion
hole 323. The sweep module 2000 may be positioned at
a front side than the mop module 40 and collect a foreign
material at the front side of the mop module 40. The
sweep module 2000 may be detachably assembled with
the base 32. The sweep module 2000 in an assembled
state with the base 32 may be separated from the base
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32 through a lever 2500.

[0072] An installation space 325 in which the sweep
module 2000 is mounted is formed at the base 32. In the
present embodiment, a storage housing 326 forming the
installation space 325 may be further provided. The stor-
age housing 326 may be assembled with the base 32
and may be disposed at an upper side of the insertion
hole 323.

[0073] The storage housing 326 may protrude to an
upper side from the base body 321.

[0074] A lower side of the storage housing 326 may be
opened to communicate with the insertion hole 323. An
interior space of the storage housing 326 provides the
installation space 325. The installation space 325 of the
storage housing 326 corresponds to a shape of the
sweep module 2000.

[0075] The sweep module 2000 may include a dust
housing 2100, an agitator 2200, a driving unit 2300, a
driving coupling 2320, a driven coupling 2220, and a lever
2500. The dust housing 2100 may be detachably assem-
bled with the body 30, and a foreign material may be
stored in the dust housing 2100. The agitator 2200 may
be rotatably assembled with the dust housing 2100. The
driving unit 2300 may be installed on the body 30 and
provide rotational force to the agitator 2200. The driving
coupling 2320 may be disposed at the driving unit 2300
and transmit the rotational force of the driving unit 2300
to the agitator 2200. The driven coupling 2220 may trans-
mit the rotational force of the driving coupling 2320 to the
agitator 2200. The lever 2500 may be disposed at the
dust housing 2100. The lever 2500 may couple or sep-
arate the driving coupling 2320 and the driven coupling
2220 by receiving operation force.

[0076] The dust housing 2100 accommodates the ag-
itator 2200. A foreign material collected through the ro-
tation of the agitator 2200 may be stored in the dust hous-
ing 2100. That is, the dust housing 2100 provides an
installation and operation structure of the agitator 2200,
and also provides a storage space for a foreign material.
[0077] The dust housing 2100 may include a collection
space 2102 for a rotation of the agitator 2200 and a stor-
age space 2104 for storing a foreign material. The dust
housing 2100 may longitudinally extend in a left-right di-
rection. A width of the dust housing 2100 may be nar-
rower than a width of the mop module 40.

[0078] The dust housing may be formed by separately
fabricating a structure for the collection space 2102 and
a structure for the storage space 2104 and assembling
them each other. In the present embodiment, the collec-
tion space 2102 and the storage space 2104 are dis-
posed in the dust housing 2100, and a partition 2145 for
partitioning the collection space 2102 and the storage
space 2104 may be disposed.

[0079] In the present embodiment, the dust housing
2100 may include an upper housing 2110, a lower hous-
ing 2140, a dust cover 2150. The upper housing 2110
may provide an upper outer shape. The lower housing
2140 may be disposed at a lower side of the upper hous-
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ing 2110 and be coupled to the upper housing 2110. The
dust cover 2150 may detachably assembled with at least
one of the upper housing 2110 and the lower housing
2140.

[0080] The collection space 2102 and the storage
space 2104 are formed by assembling the upper housing
2110 and the lower housing 2140. That is, the upper
housing 2110 may provide an upper partial space of the
collection space 2102 and an upper partial space of the
storage space 2104, and the lower housing 2140 may
provide the remaining lower space of the collection space
2102 and the remaining lower space of the storage space
2014.

[0081] Inthepresentembodiment,the collection space
2102 may be positioned at a rear side of the storage
space 2104.

[0082] Thatis, the storage space 2104 is positioned at
a front side of the collection space 2102, and the dust
cover 2150 is positioned at a front side than the upper
housing 2110.

[0083] The upperhousing 2110 and the lower housing
2140 may be integrally assembled. The upper housing
2110 and the lower housing 2140 that are integrally as-
sembled may be defined as a housing assembly 2001.
[0084] The dust cover 2150 is detachably assembled
with the housing assembly. When the dust cover 2150
is separated from the housing assembly, the storage
space 2104 is exposed to an outside. The foreign material
stored in the storage space 2104 may be discarded when
the dust cover 2150 is separated.

[0085] The upper housing 2110 provides an upper sur-
face, a left upper surface, a right upper surface, and a
rear surface of the dusthousing 2100. The upper housing
2110 forms an upper side of the collection space 2102
and the storage space 2104. The upper housing 2110
provides upper partial portions of the collection space
2102 and the storage space 2104.

[0086] The upper housing 2110 may include a first up-
per housing portion 2112, a second upper housing por-
tion 2114, athird upper housing portion 2116, and a fourth
housing portion 2118. The first upper housing portion
2112 may form an upper wall of the storage space 2104.
The second upper housing portion 2114 may be integrally
connected with the first upper housing portion 2112 and
forms an upperwall and a rear wall of the collection space
2102. The third upper housing portion 2116 may provide
a part of a left wall of the collection space 2102 and the
storage space 2104, and the fourth upper housing portion
2118 may provide a part of a right wall of the collection
space 2102 and the storage space 2104.

[0087] A shape of the first upper housing 2112 is not
limited. However, since the second upper housing portion
2114 accommodates the agitator 2200, the second upper
housing portion 2114 may have a shape corresponding
to a shape of the agitator 2200.

[0088] Atleasta partof the second upper housing por-
tion 2114 may have a center of curvature at a rotation
axis of the agitator 2200. At least a part of the second
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upper housing portion 2114 may have an arc shape.
[0089] In the present embodiment, the second upper
housing portion 2114 may have a radius of curvature R1
greater than a diameter of the agitator 2200. An outer
edge of the agitator 2200 may be preferably in contact
with an inner surface of the second upper housing portion
2114,

[0090] A foreign material collected through a contact
ofthe agitator 2200 and the second upper housing portion
2114 may be moved to the storage space 2104 along
the inner surface of the second upper housing portion
2114. When the agitator 2200 and the second upper
housing 2114 are spaced apart from each other, the for-
eign material collected by the agitator 2200 may fall back
to the floor.

[0091] A collection opening surface 2101 may be
formed atthe lower housing 2140. The collection opening
surface 2101 may be exposed to the floor. The agitator
2200 may penetrate the collection opening surface 2101
and protrude to a down side than the collection opening
surface 2101.

[0092] The collection opening surface 2101 may be
disposed at a rear side than the storage space 2102.
[0093] The lower housing 2140 may be disposed at a
lower side of the upper housing 2110 and may be spaced
apart from the upper housing 2110 to form a storage
opening surface 2103. In the present embodiment, the
lower housing 2140 and the upper housing 2110 may be
spaced apart from each other in the up-down direction.
[0094] The lower housing 2140 may include a first low-
er housing portion 2142, a third lower housing portion
2146, a fourth lower housing portion 2148, and a partition
2145. The first lower housing portion 2142 may form a
lower wall of the storage space 2104 and has the collec-
tion opening surface 2101 where the foreign material is
collected. The third lower housing portion 2146 may pro-
vide a rest of the left wall of the collection space 2102
and the storage space 2104, and the fourth lower housing
portion 2148 may provide a rest of the right wall of the
collection space 2102 and the storage space 2104, The
partition 2145 may be integral with the first lower housing
portion 2142, and may partition the collection space 2102
and the storage space 2104.

[0095] Inthe presentembodiment, the firstlower hous-
ing portion 2142, the third lower housing portion 2146,
the fourth lower housing portion 2148, and the partition
2145 may be formed to have an integral structure. Unlike
the present embodiment, any one of the first lower hous-
ing portion 2142, the third lower housing portion 2146,
the fourth lower housing portion 2148, or the partition
2145 may be separately manufactured and then be as-
sembled.

[0096] A left wall 2011 of the housing assembly 2001
may be provided through assembling the third lower
housing portion 2146 and the third upper housing portion
2116. A right wall 2012 of the housing assembly 2001
may be provided through assembling the fourth lower
housing portion 2148 and the fourth upper housing por-



13 EP 4 005 750 A1 14

tion 2118.

[0097] A leftrotation axis of the agitator 2200 may pen-
etrate the left wall 2011 of the housing assembly, and a
right rotation axis of the agitator 2200 may penetrate the
right wall 2012 of the housing assembly.

[0098] The partition 2145 may protrude to an upper
side from the first lower housing portion 2142. A length
of the partition 2145 in the left-right direction may corre-
spond to or relate to a length of the agitator 2200 in the
left-right direction. The length of the partition 2145 in the
left-right direction may be greater than the length of the
agitator 2200 in the left-right direction.

[0099] The partition 2145 may include a first partition
portion 2145a and a second partition portion 2145b. The
first partition portion 2145a may protrude to an upper side
from the first lower housing portion 2142, form the col-
lection opening surface 2101, and partition the collection
space 2102 and the storage space 2104. The first parti-
tion portion 2145a may be not in contact with the agitator
2200. The second partition portion 2145b may extend to
an upper side from the first partition portion 2145a, par-
tition the collection space 2102 and the storage space
2104, and be in contact with the agitator 2200.

[0100] The first partition portion 2145a may protrude
to the upper side from the first lower housing portion
2142. The collection opening surface 2101 may be
formed between the first partition portion 2145a and a
rear end 2140b of the first lower housing portion 2142.
[0101] A length L1 of the collection opening surface
2101 in a front-rear direction may be smaller than a di-
ameter of the agitator 2200. Since the length L1 of the
collection opening surface 2101 in the front-rear direction
is smaller than the diameter of the agitator 2200, the ag-
itator 2200 cannot be drawn out to an outside through
the collection opening surface 2101.

[0102] The agitator 2200 may be mounted on an upper
side of the lower housing portion 2140, and a lower end
of the agitator 2200 may protrude to an outside of the
collection opening surface 2101 and thus may be in con-
tact with the floor.

[0103] The first partition portion 2145a may be not in
contact with the agitator 2200.

[0104] However, the second partition portion 2145b
may be in contact with the agitator 2200.

[0105] The second partition portion 2145b may have
an arc shape. A curvature center of the second partition
2145b may be positioned at a rotation axis Ax of the ag-
itator 2200. A radius of curvature R2 of the second par-
tition 2145b may be equal to or smaller than a diameter
of the agitator 2200.

[0106] The second partition portion 2145b may have
a curved surface facing the agitator 2200. An upper end
2147a of the second partition portion 2145b may be po-
sitioned higher than the rotation axis Ax of the agitator
2200.

[0107] The upper end 2147a of the second partition
portion 2145b may protrude to a rear side of the first
partition portion 2145a.
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[0108] The upper end 2147a of the second partition
portion 2145b may be sharply formed. An inclined sur-
face 2147b may be formed at the upper end 2147a of
the second partition portion 2145b. The inclined surface
2147b may separate a foreign material attached to a sur-
face of the agitator 2200 and guide the foreign material
to the storage space 2104.

[0109] When assembling the upper housing 2110 and
the lower housing 2140, a discharge surface 2105 that
is opened to a front side may be formed. The discharge
surface 2105 may be formed at a front surface of the
housing assembly 2001, and adust cover 2150 may open
and close the discharge surface 2105.

[0110] The dustcover2150 may be disposed at a front
side of the housing assembly 2001 and may cover the
discharge surface 2105. The foreign material in the stor-
age space 2104 may be discharged to an outside of the
sweep module 2000 through the discharge surface 2105.
[0111] The dustcover2150 maybe detachably assem-
bled with the housing assembly 2001. In the present em-
bodiment, the dust cover 2150 and the housing assembly
2001 may be assembled through a mutually-engaged
structure (a mutually-fastened structure, a mutually-
locked structure, or a mutually-hooked structure). The
mutually-engaged structure may be released by opera-
tion force of a user.

[0112] For the mutually-engaged structure of the dust
cover 2150 and the housing assembly 2001, a protrusion
2151 may be formed at one of the dust cover 2150 and
the housing assembly 2001, and an engaged groove
2152 may be formed at the other of the dust cover 2150
and the housing assembly 2001.

[0113] In the present embodiment, the engaged
groove 2152 is formed at the dust cover 2150, and the
protrusion 2151 is formed at the housing assembly 2001.
[0114] A number of engaged grooves 2152 corre-
sponds to a number of protrusions 2151. A plurality of
protrusions 2151 may be disposed. The protrusions 2151
may be disposed atthe upper housing 2110 and the lower
housing 2140, respectively.

[0115] In the present embodiment, two protrusions
2151 are disposed at the upper housing 2110, and two
protrusions 2151 are also disposed at the lower housing
2140.

[0116] Ifitis necessary to distinguish, protrusions dis-
posed at the upper housing 2110 are referred to as upper
protrusions 2151a and 2151b, and protrusions disposed
at the lower housing 2140 are referred to as lower pro-
trusions 2151c and 2151d.

[0117] The upper protrusions 2151a and 2151b pro-
trude to an upper side at an upper surface of the upper
housing 2110. The lower protrusion 2151c and 2151d
protrude to a lower side at a bottom surface of the lower
housing 2140.

[0118] Atthedustcover2150, upper engaged grooves
2152aand 2152b corresponding to the upper protrusions
2151aand 2151b are formed, and lower engaged groove
2152c and 2152d corresponding to the lower protrusions
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2151c and 2151d are formed.

[0119] The dust cover 2150 may include a front cover
portion 2153, atop cover portion 2154, aleft cover portion
2155, and a right cover portion 2156, and a bottom cover
portion 2157. The front cover portion 2153 may be dis-
posed to face the discharge surface 2105. The top cover
portion 2154 may protrude from an upper edge of the
front cover portion 2153 toward the housing assembly.
The left cover portion 2155 may protrude from a left edge
of the front cover portion 2153 toward the housing as-
sembly, and the right cover portion 2156 may protrude
from a right edge of the front cover portion 2153 toward
the housing assembly. The bottom cover portion 2157
may protrude from a lower edge of the front cover portion
2153 toward the housing assembly side.

[0120] The dust cover 2150 may have a concave in-
sertion space from a rear side to a front side.

[0121] The upper engaged groove 2152a and 2152b
are formed at the top cover portion 2154. The lower en-
gaged groove 2152¢ and 2152d are formed at the bottom
cover portion 2157. The upper engaged groove 2152a
and 2152b and the lower engaged groove 2152c and
2152d may be preferably disposed to be opposite to each
other.

[0122] The upper engaged groove 2152a and 2152b
or the lower engaged groove 2152c and 2152d may have
a shape of a groove or a hole.

[0123] The housing assembly 2001 may have an in-
sertion portion 2160 being inserted into the insertion
space and being in close contact with an inner surface
of the dust cover 2150. The insertion portion 2160 may
be located at a front side of the upper housing 2110 and
the lower housing 2140.

[0124] The insertion portion 2160 may include a top
insertion portion 2164, a left insertion portion 2165, a
right insertion portion 2166, and a bottom insertion por-
tion 2167. The top insertion portion 2164 may form an
upper side of the discharge surface 2105 and protrude
to a front side. The left insertion portion 2165 may form
a left side of the discharge surface 2105 and protrude to
a front side. The right insertion portion 2166 may form a
right side of the discharge surface 2105 and protrude to
a front side. The bottom insertion portion 2167 may form
a lower side of the discharge surface 2105 and protrude
to a front side.

[0125] In the present embodiment, the top insertion
portion 2164, the left insertion portion 2165, the right in-
sertion portion 2166, and the bottom insertion portion
2167 are connected. Unlike the presentembodiment, the
top insertion portion 2164, the left insertion portion 2165,
the right insertion portion 2166, and the bottom insertion
portion 2167 may be separated. An area of the insertion
portion 2160 may become narrower as it goes from a
rear side to a front side.

[0126] The top insertion portion 2164 may be in close
contact with the top cover portion 2154, the left insertion
portion 2165 may be in close contact with the left cover
portion 2155, the right insertion portion 2166 may be in
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close contact with the right cover portion 2156, and the
bottom insertion portion 2167 may be in close contact
with the bottom cover portion 2157.

[0127] In the present embodiment, the upper protru-
sions 2151a and 2111b are formed at the top insertion
portion 2164, and the lower protrusions 2151cand 2151d
are formed at the bottom insertion portion 2167.

[0128] The upper protrusions 2151a and 2151b may
be inserted into the upper engaged groove 2152a and
2152b from a lower side to an upper side of the upper
engaged groove 2152a and 2152b to form a mutually-
engaged structure. The lower protrusions 2151c and
2151d may be inserted into the lower engaged groove
2152c and 2152d from an upper side to a lower side of
the lower engaged groove 2152¢ and 2152d to form a
mutually-engaged structure.

[0129] Byoperationforce of auserto pull the dustcover
2150, the dust cover 2150 or the insertion portion 2160
is elastically deformed and thus the mutually-engaged
structure is released.

[0130] The agitator 2200 may be disposed to be rotat-
ed in the housing assembly 2001.

[0131] The agitator 2200 may be disposed between
the upper housing 2110 and the lower housing 2140. The
agitator 2200 may be disposed at the upper housing
2110. In the present embodiment, the agitator 2200 is
disposed at the lower housing 2140 and rotates while
being supported by the lower housing 2140.

[0132] A rotation axis of the agitator 2200 is disposed
in the left-right direction and the agitator 2200 may rotate
forward or backward.

[0133] The housing assembly 2001 may further in-
clude afirst journal 2010 and a second journal 2020 sup-
porting the agitator 2200. The first journal 2010 is dis-
posed at a left side of the housing assembly 2001, and
the second journal 2020 is disposed at a right side of the
housing assembly 2001.

[0134] The first journal 2010 and the second journal
2020 penetrate the housing assembly 2001 in the left-
right direction and communicate with the collection space
2102.

[0135] In the present embodiment, the first journal
2010 and the second journal 2020 may have a cylindrical
shape. Unlike the present embodiment, at least one of
the first journal and the second journal may have a semi-
cylindrical shape. When the first journal and the second
journal have a semi-cylindrical shape, the first journal
and the second journal are arranged to support the rota-
tion axis of the agitator 2200 at a lower side.

[0136] The dust housing 2100 may be mounted on the
installation space 325 of the base 32, and a lever 2500
may be disposed to couple or separate the base 32 and
the dust housing 2100.

[0137] The lever 2500 may be disposed between the
base 32 and the dust housing 2100 and may form a mu-
tually-engaged structure with respect to the base 32 and
the dust housing 2100. The lever 2500 may form a mu-
tually-engaged structure with the dust housing 2100 in a
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direction of gravity and suppress the dust housing 2100
from being separated from a lower side of the base 32.
[0138] A plurality of levers 2500 may be disposed, and
form a mutually-engaged structure at a plurality of places
of the dust housing 2100. In the present embodiment,
the lever 2500 includes a first lever 2510 and a second
lever 2520, and the first lever 2510 and the second lever
2520 are arranged in the left-right direction.

[0139] The firstlever 2510 is disposed at a left side of
the dust housing 2100, and the second lever 2520 is dis-
posed at a right side of the dust housing 2100.

[0140] Operation mechanisms of the first lever 2510
and the second lever 2520 are the same, and only oper-
ation directions of the first lever 2510 and the second
lever 2520 are opposite to each other.

[0141] The first lever 2510 disposed at the left side is
moved to the right side to release the mutually-engaged
structure with the base 32, and the second lever 2520
disposed at the right side is moved to a left side to release
the mutually-engaged structure with the base 32.
[0142] The sweep module 2000 may include a first le-
ver 2510, a second lever 2520, a first-lever elastic mem-
ber 2541, and a second-lever elastic member 2542. The
firstlever 2510 may be disposed at one side of the hous-
ing assembly to be relatively movable in the left-right di-
rection. The second lever 2520 may be disposed at the
other side of the housing assembly to be relatively mov-
able in the left-right direction. The first-lever elastic mem-
ber 2541 may be disposed between the first lever 2510
and the dust housing 2100 and provide elastic force to
the first lever 2510. The second-lever elastic member
2252 may be disposed between the second lever 2520
and the dust housing 2100 and provide elastic force to
the second lever 2520.

[0143] Since the first lever 2510 and the second lever
2520 may have the same or similar structures, a structure
of the first lever will be described as an example.
[0144] In the present embodiment, the dust housing
2100 may be provided with a first side cover 2170 cov-
ering or shielding the first lever 2510 and a second side
cover 2180 covering or shielding the second lever 2520.
[0145] Unlike the present embodiment, the first lever
2510 and the second lever 2520 may be exposed to an
outside of the dust housing 2100 without the first side
cover 2170 and the second side cover 2180. Also, unlike
the present embodiment, the first side cover 2170 may
be disposed at a right side and the second side cover
2180 may be disposed at a left side.

[0146] The first side cover 2170 may be coupled to a
left side of the housing assembly 2001. The first side
cover 2170 may have a shape corresponding to a left
shape of the housing assembly 2001. The first side cover
2170 may shield a shaft member 2201 of the agitator
2200 from being exposed to an outside. The first side
cover 2170 may cover or shield most of the first lever
2510 and exposes only a portion for the mutually-en-
gaged structure with the base 32.

[0147] Thefirstside cover 2170 may include afirst side

10

15

20

25

30

35

40

45

50

55

10

cover body 2173, a through hole 2171 or 2172, a hook
portion 2174, a journal-coupled portion 2175, and a fas-
tening portion 2176. The first side cover body 2173 may
be in close contact with one side of the housing assembly
2001. The through hole 2171 or 2172 may be disposed
to penetrate the first side cover body 2173. The hook
portion 2174 may protrude from the first side cover body
2173 toward the housing assembly 2001 and may be
hooked-coupled with the housing assembly 2001. The
journal-coupled portion 2175 may protrude from the first
side cover body 2173 toward the housing assembly 2001
and be mutually coupled to the journal 2010 (the first
journal 2010 in the present embodiment). The fastening
portion 2176 may couple the first side cover body 2173
and the housing assembly 2001 by a fastening member
(not shown).

[0148] The fastening portion 2176 and the hook portion
2174 are disposed at opposite sides based on the journal-
coupled portion 2175. A plurality of hook portions 2174
may be arranged in an up-down direction.

[0149] The journal-coupled portion 2175 may be in-
serted into an inner diameter of the first journal 2010.
[0150] The firstlever 2510 may include an upper lever
body 2512, alowerleverbody 2514, and alever engaging
portion 2516. The upper lever body 2512 may be dis-
posed between the housing assembly 2001 and the first
side cover 2170 and be elastically supported by the first-
lever elastic member 2541. The lower lever body 2514
may be disposed between the housing assembly 2001
and the first side cover 2170, be integral with the upper
lever body 2512, be exposed to an outside of the housing
assembly 2001, and receive operation force of a user.
The lever engaging portion 2516 may protrude from the
upper lever body 2512 and be disposed to penetrate the
through holes 2171 and 2172 of the first side cover 2170.
[0151] The upper lever body 2512 may be disposed in
an up-down direction, and the lower lever body 2514 may
be disposed in a horizontal direction.

[0152] The lower lever body 2514 may be disposed to
be exposed to an outside of the dust housing 2100. The
lower lever body 2514 may be positioned at a lower side
of the upper lever body 2512. The lower lever body 2514
may be exposed to an outside of a lower surface of the
lower housing 2140.

[0153] In the present embodiment, an operation por-
tion 2519 protruding to a lower side from the lower lever
body 2514 may further provided. Since the operation por-
tion 2519 longitudinally extends in the front-rear direction,
the operation portion 2519 may easily receive operation
force of a user in the left-right direction.

[0154] A user may move the firstlever 2510 by pushing
the operation unit 2519 in the left-right direction.

[0155] The lever engaging portion 2516 may protrude
from the upper lever body 2512 to an outside (a side
opposite to the agitator). Since a number of the lever
engaging portions 2516 corresponds to a number of
through holes, a first lever engaging portion 2516a and
a second lever engaging portion 2516b are disposed in
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the present embodiment.

[0156] Theleverengagingportion 2516 has a structure
that forms a mutually-engaged structure in a direction of
gravity and minimizes forming a mutually-engaged struc-
ture in an opposite direction of gravity. Therefore, an up-
per surface of the lever engaging portion 2516 may have
around shape or an inclined surface to a lower side, and
a lower surface of the lever engaging portion 2516 may
have a flat surface.

[0157] If the levers 2510 and 2520 are not returned to
initial positions when the levers 2510 and 2520 move,
the sweep module 2000 may be separated from a fixed
position because the mutually engaged structure is not
formed. To prevent this, the sweep module 2000 may
further include a structure for guiding a horizontal move-
ment of the first lever 2510.

[0158] The sweep module 2000 may include a first
guide 2545, afirst guide hole 2518, a second guide 2547,
and a second guide hole 2528. The first guide 2545 may
protrude to the first lever 2510 at one side (a left side in
the present embodiment) of the dust housing 2100 and
mutually interfere with the first lever 2510 to guide a
movement direction of the first lever 2510. The first guide
hole 2518 may be formed at the first lever 2510, and the
first guide 2545 may be inserted into the first guide hole
2518 so that the movement of the first guide 2545 is guid-
ed. The second guide 2547 may protrude to the second
lever 2520 at the other side (a right side in the present
embodiment) of the dust housing 2100 and mutually in-
terfere with the second lever 2520 to guide a movement
direction of the second lever 2520. The second guide
hole 2528 may be formed at the second lever 2520, and
the second guide 2547 may be inserted to the second
guide hole 2528 so that the movement of the second
guide 2547 is guided.

[0159] Thefirstguide 2545 may be formed in the move-
ment direction of the first lever 2510, and the second
guide 2547 may be formed in the moving direction of the
second lever 2520. Thus, the first guide 2545 and the
second guide 2547 may be formed in a horizontal direc-
tion. The first guide hole 2518 and the second guide hole
2528 may be formed in the horizontal direction to corre-
spond to the first guide 2545 and the second guide 2547.
[0160] The guide holes 2518 and 2528 may be dis-
posed at either the upper lever body 2512 or the lower
lever body 2514. In the present embodiment, the guide
holes 2518 and 2528 are formed to penetrate the upper
lever body 2512 in the horizontal direction.

[0161] One end of the first-lever elastic member 2541
is supported by the dust housing 2100, and the other end
of the first-lever elastic member 2541 is supported by the
firstlever 2510. The first-lever elastic member 2541 elas-
tically supports the first lever 2510 toward an outside of
the dust housing 2100.

[0162] The sweep module 2000 may further include a
structure for preventing displacement of the lever elastic
members 2541 and 2542.

[0163] Inorder to maintain an operation position of the
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first-lever elastic member 2541, the sweep module 2000
may include a first position fixing portion 2517 and a sec-
ond position fixing portion 2544. The first position fixing
portion 2517 may be disposed at the first lever 2510 and
may be inserted into the other end of the first-lever elastic
member 2541. The second position fixing portion 2544
may be disposed at the dust housing 2100 and one end
of the first-lever elastic member 2541 may be inserted
into the second position fixing portion 2544.

[0164] In the present embodiment, the first-lever elas-
tic member 2541 and the second-lever elastic member
2542 may be formed of a coil spring. In the present em-
bodiment, the first position fixing portion 2517 may have
aboss shape, and the second position fixing portion 2544
may have a groove shape.

[0165] The first position fixing portion 2517 may be in-
serted into the first-lever elastic member 2541, and the
first position fixing portion 2517 may allow the first-lever
elastic member 2541 to move in the left-right direction.
Thus, a movement of the first-lever elastic member 2541
in the front-rear direction or in the up-down direction may
be suppressed.

[0166] The second position fixing portion 2544 may
have a groove shape, and the first-lever elastic member
2541 may be inserted into the second position fixing por-
tion 2544. The second position fixing portion 2544 may
allow the first-lever elastic member 2541 to move in the
left-right direction. Thus, a movement of the first-lever
elastic member 2541 in the front-rear direction or in the
up-down direction may be suppressed.

[0167] Inthe presentembodiment, the second position
fixing portion 2544 may be disposed between the first
journal 2010 and the first guide 2545. The second posi-
tion fixing portion 2544 may include a first position fixing
part 2544a and a second position fixing part 2544b. The
first position fixing part 2544a may have a concave shape
at a portion of a lower side of the first journal 2010, and
the second position fixing part 2544b may have a con-
cave shape at a portion of an upper side of the first guide
2545.

[0168] When viewed from a later side, each of the first
position fixing part 2544a and the second position fixing
part 2544b may have a curved surface, and a curvature
center of each of the first position fixing part 2544a and
the second position fixing part 2544b may be positioned
at an inside of the first-lever elastic member 2541.
[0169] A radius of curvature of each of the first position
fixing part 2544a and the second position fixing part
2544b may be larger than a diameter of the first-lever
elastic member 2541.

[0170] When the first lever 2510 is moved toward the
housing assembly 2001 by operation force of a user, the
lever engaging portion 2516 releases the mutually-en-
gaged structure with the base 32. In this instance, since
the first-lever elastic member 2541 elastically supports
the first lever 2510, when the operation force of the user
is removed, the first lever 2510 is moved back to the first
side cover 2170 and the lever engaging portions 2516
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are exposed to an outside of the through holes 2171 and
2172.

[0171] The sweep module 2000 may be maintained in
a state mounted on the base 32 through the mutually-
engaged structure of the lever engaging portion 2516
protruding to an outside of the through holes 2171 and
2172 and the base 32.

[0172] When the mutually-engaged structure between
the lever engaging portion 2516 and the base 32 is re-
leased, the sweep module 2000 can be separated from
the base 32.

[0173] Inthe present embodiment, since the first lever
2510 and the second lever 2520 are disposed at the left
and right sides of the sweep module 2000, respectively,
the sweep module 2000 can be separated from the body
30 only when all the mutual engagement of the first lever
2510 and the second lever 2520 is released.

[0174] The first lever 2510 provides the mutually-en-
gaged structure with the base 32 and releases the mu-
tually-engaged structure with the base 32. The second
lever 2520 provides not only an act of the first lever 2510
but also a connection structure with the driving unit 2300.
[0175] The second lever 2520 may include an upper
lever body 2522, a lower lever body 2524, a lever engag-
ing portion 2526, and an operation portion 2529. The
upper lever body 2522 may be disposed between the
housing assembly 2001 and the second side cover 2180
and be elastically supported by the second-lever elastic
member 2542. The lower lever body 2524 may be dis-
posed between the housing assembly 2001 and the sec-
ond side cover 2180, be integral with the upper lever
body 2522, be exposed to an outside of the housing as-
sembly 2001, and receive operation force of a user. The
lever engaging portion 2526 may protrude from the upper
lever body 2522 and be disposed to penetrate through
holes 2181 and 2182 of the second side cover 2180. The
operation portion 2529 may protrude to a lower side from
the lower lever body 2524.

[0176] The lever engaging portion 2526 may protrude
from the lower lever body 2522 to an outside (a side op-
posite to the agitator). The lever engaging portion 2526
may include a first lever engaging portion 2526a and a
second lever engaging portion 2526b.

[0177] The lever engaging portion 2526 may form a
mutually-engaged structure with an engaged groove
3266 formed at the storage housing 326 of the base 32.
[0178] Since the lever engaging portion 2526 includes
the first lever engaging portion 2526a and the second
lever engaging portion 2526b, the engaged groove 3266
may include a first engaged groove 3266a and a second
engaged groove 3266b to correspond to them. With re-
spect to the lever engaging portion 2516 of the first lever
2510, an engaged groove (not shown) having the same
structure may be formed. The first engaged groove
3266a and the second engaged groove 3266b may be
formed at a sidewall 3262 of the storage housing 326.
[0179] Thefirstengaged groove 3266aand the second
engaged groove 3266b may be at a lower side than a
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driven coupling 2220 and a driving coupling 2320.
[0180] The second side cover 2180 may include a sec-
ond side cover body 2183, a through hole 2181 or 2182,
a hook portion 2184, a fastening portion 2186, and an
opening surface 2185. The second side cover body 2183
may be in close contact with the other side (a right side
in the present embodiment) of the housing assembly
2001. The through hole 2181 or 2182 may be disposed
to penetrate the second side cover body 2183. The hook
portion 2184 may protrude from the second side cover
body 2183 toward the housing assembly 2001 and may
be hooked-coupled with the housing assembly 2001. The
fastening portion 2186 may couple the second side cover
body 2183 and the housing assembly 2001 by a fastening
member (not shown). In order to transmit driving force of
the driving unit 2300 to the agitator 2200, the driving unit
2300 may penetrate the opening surface 2185.

[0181] The opening surface 2185 may be disposed in
the left-right direction. A first coupler 2310 of the driving
unit 2300, which will be described later, may be inserted
through the opening surface 2185.

[0182] The sweep module 2000 may include a second
guide 2547, a second guide hole 2528, a third position
fixing portion 2527, and a fourth position fixing portion
2546. The second guide 2547 may protrude to the second
lever 2520 at the other side (a right side in the present
embodiment) of the dust housing 2100 and mutually in-
terfere with the second lever 2520 to guide a movement
direction of the second lever 2520. The second guide
hole 2528 may be formed at the second lever 2520, and
the second guide 2547 may be inserted to the second
guide hole 2528 so that the movement of the second
guide 2547 is guided. The second position fixing portion
2527 may be disposed at the second lever 2520 and may
be inserted into the other end of the second-lever elastic
member 2542. The fourth position fixing portion 2544
may be disposed at the dust housing 2100 and one end
ofthe second-lever elastic member 2542 may be inserted
into the fourth position fixing portion 2546.

[0183] The agitator 2200 may include an agitator as-
sembly 2210, a driven coupling 2220, a coupling elastic
member 2230, a coupling stopper 2270. The agitator as-
sembly 2210 may sweep a foreign material on a floor into
the collection space 2102 through rotation. The driven
coupling 2220 may receive rotational force from the driv-
ing unit 2300 and may be relatively movably disposed
between the driving unit 2300 and the agitator assembly
2210. The coupling elastic member 2230 may be dis-
posed between the agitator assembly 2210 and the driv-
en coupling 2220, provide elastic force to the driven cou-
pling 2220, and press the driven coupling 2220 toward
the driving unit 2300. The coupling stopper 2270 may
penetrate the driven coupling 2220 and be coupled to
the agitator assembly 2210, and form a mutually-en-
gaged structure with the driven coupling 2220 in a left-
right direction to prevent the driven coupling 2220 from
being separated.

[0184] The agitator assembly 2210 may include an ag-
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itator body 2240, a shaft member 2201, a collection mem-
ber 2250, and a baring 2600. The agitator body 2240
may be disposed at the collection space 2102, and be
rotated by receiving the rotational force of the driving unit
2300. The shaft members 2201 may be disposed at one
side and the other side of the agitator body 2240, respec-
tively, provide a rotation center of the agitator body 2240,
and be rotatably supported by the dust housing 2100.
The collection member 2250 may be installed on an outer
circumferential surface of the agitator body 2240 and
sweep a foreign material into the collection space 2102.
The baring 2600 may provide rolling friction to the shaft
member 2201.

[0185] Inthe present embodiment, the driven coupling
2220 may be assembled detachably with a lever (the
second lever 2520 in the present embodiment) and the
shaft member 2201 and may move together with the le-
ver. Inthe present embodiment, the coupling of the driven
coupling 2220 with the driving unit 2300 may be released
by operation force of a user applied to the second lever
2520.

[0186] The driven coupling 2220 may move toward the
shaft member 2201, and the coupling with the driving unit
2300 may be released. The driven coupling 2220 may
relatively move in a horizontal direction between the ag-
itator assembly 2210 and the driving unit 2300.

[0187] The agitator body 2240 may be disposed in the
left-right direction. The agitator body 2240 may be dis-
posed at an inside of the collection space 2102.

[0188] The collection member 2250 may be formed
along an outer circumferential surface of the agitator
body 2240. The collection member 2250 may protrude
radially outward from the outer circumferential surface of
the agitator body 2240. The collection member 2250 may
rotate together with the agitator body 2240 when the ag-
itator body 2240 rotates. The collection member 2250
may penetrate the collection opening surface 2101 and
be in contact with the floor. The collection member 2250
may be composed of a plurality of brushes.

[0189] When the agitator assembly 2210 rotates, the
collection member 2250 may be contact with the foreign
material on the floor and move the foreign material into
the collection space 2102.

[0190] The shaft members 2201 may be disposed at
one side and the other side of the agitator body 2240,
respectively. The shaft member 2201 may form a center
of rotation of the agitator assembly 2210.

[0191] The shaft member 2201 may be disposed in the
left-right direction. The shaft member 2201 may pene-
trate left and right sides of the collection space 2102.
[0192] In the present embodiment, the shaft member
2201 may penetrates the left wall 2011 and the right wall
2012 of the dust housing 2100. The shaft member 2201
may be integral with the agitator body 2240.

[0193] In the present embodiment, the shaft member
2201 may be separably or detachably assembled with
the agitator body 2240. The shaft member 2201 and the
agitator body 2240 may form a mutually-engaged struc-
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ture in a rotation direction of the agitator 2200, but may
be separated in a rotation-axis direction (a left-right di-
rection in the present embodiment) of the agitator 2200.
[0194] The agitatorassembly 2210 and the shaftmem-
ber 2201 may be detachably assembled, Therefore, only
the agitator assembly 2210 can be replaced. That is, the
agitator assembly 2210 may be separated from the dust
housing 2100 in a state that each shaft member 2201 is
assembled to the dust housing 2100.

[0195] Since the agitator 2200 is a consumable ele-
ment, the agitator 2200 may be periodically replaced.
Through a coupling structure of the shaft member 2201
and the agitator body 2240, only the agitator body 2240
may be separated from the dust housing 2100 without
an entire separation of the agitator 2200. The shaft mem-
ber 2201 and the agitator body 2240 maintain a state of
a mutually-engaged structure.

[0196] The shaft member 2201 may include a rotating
shaft body 2202, a shaft portion 2203, and a coupling
guide 2204. The rotating shaft body 2202 may be mutu-
ally coupled to the agitator body 2240. The shaft portion
2203 may protrudes from the rotating shaft body 2202
toward the driving unit 2300, provide a rotation center of
the agitator 2200, and be coupled with the bearing 2260.
The coupling guide 2204 may protrude from the shaft
portion 2203 toward the driving portion 2300 more and
penetrate the driven coupling 2220. The coupling stopper
2270 may be coupled to the coupling guide 2204.
[0197] The rotating shaft body 2202 may have a disk
shape. The shaft portion 2203 may protrude from the
rotating shaft body 2202 toward the driving portion 2300.
[0198] A diameter or a size of the shaft portion 2203
may be smaller than a diameter of the rotating shaft body
2202.

[0199] The shaft portion 2203 may have a cylindrical
shape. An outer surface of the shaft portion 2203 may
be inserted into the bearing 2260. The shaft portion 2203
may be inserted into and supported by the bearing 2260.
[0200] The coupling guide 2204 may further protrude
from the shaft portion 2203 toward the driving portion
2300 more. Curvature centers of the coupling guide 2204
and the shaft portion 2203 may be located on the same
rotation center.

[0201] A diameter of the coupling guide 2204 may be
smaller than a diameter of the shaft portion 2203, and a
first step 2205 may be formed between the coupling guide
2204 and the shaft portion 2203 due to a diameter differ-
ence.

[0202] One end of the coupling elastic member 2230
may be supported by the first step 2205.

[0203] The coupling guide 2204 may further include a
through portion 2206 penetrating the driven coupling
2220. A coupling stopper 2270 may be fixed to the
through portion 2206.

[0204] The driven coupling 2220 may move in the left-
right direction along the coupling guide 2204. Since the
driven coupling 2220 is elastically supported by the cou-
pling elastic member 2230, the driven coupling 2220 may
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be kept in close contact with the driving unit 2300 when
external force is not applied.

[0205] In the present embodiment, the coupling guide
2204 may have a circular columnar shape, and the
through portion 2206 may have a polygonal column
shape (a hexagonal column shape in the present em-
bodiment).

[0206] The through portion 2206 may be inserted into
the driven coupling 2220 and form a mutually-engaged
structure in a rotation direction of the agitator 2200.
[0207] On the other hand, the shaft member 2201 is
provided with a key groove 2207 for a mutually-engaged
structure with the agitator body 2240. The key groove
2207 may be disposed on an opposite side of the shaft
portion 2203 based on or with respect to the rotating shaft
body 2202. The key groove 2207 may be disposed at a
side facing the agitator body 2240. The key groove 2207
may have a shape of an atypical polygon. The key groove
2207 may be open in aradial direction of the rotation axis.
[0208] Akey2247,whichisinsertedintothe keygroove
2207, may be formed at the agitator body 2240. The key
2247 may protrude toward the shaft member 2201 or the
driven coupling 2220.

[0209] The driven coupling 2220 may include a cou-
pling body 2222, a first guide groove 2224, a second
guide groove 2226, a second step 2225, and a power
transmission groove 2228. The coupling body 2222 may
be coupled with a lever (the second lever 2520 in the
present embodiment). The first guide groove 2224 may
be formed at one side (a left side in the present embod-
iment) of the coupling body 2222 to have a concave
shape, The coupling guide 2204 may be inserted and the
coupling elastic member 2230 may be inserted into the
first guide groove 2224. The second guide groove 2226
may communicate with the first guide groove 2224, and
penetrate the coupling body 2222. The through portion
2206 may be inserted to the second guide groove 2226.
The second step 2225 may be disposed between the first
guide groove 2224 and the second guide groove 2226,
and the first step 2205 may be supported by the second
step 2225. The power transmission groove 2228 may be
formed at the other side (the right side in the present
embodiment) of the coupling body 2222 to have a con-
cave shape. The driving coupling 2320 coupled to the
driving unit 2300 may be detachably inserted into the
power transmission groove 2228.

[0210] A diameter of the first guide groove 2224 may
be larger than a diameter of the coupling elastic member
2230. A diameter of the coupling elastic member 2230
may be larger than a diameter of the coupling guide 2204
and smaller than a diameter of the first guide groove
2224,

[0211] The first guide groove 2224 may have a circular
hollow shape.
[0212] The second guide groove 2226 may have a

shape corresponding to a shape of the through portion
2206. In the present embodiment, the second guide
groove 2226 has a hollow shape which side surface has
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a hexagonal shape.

[0213] The coupling body 2222 may be provided with
a groove 2223, which has a concave shape to an inside
in a radial direction at an outer side surface. A diameter
of the groove 2223 may be smaller than an outer surface
diameter of the coupling body 2222.

[0214] A coupling groove 2523 may be formed at the
upper lever body 2522 of the second lever 2520. The
coupling groove 2523 may be inserted into the groove
2223 and thus may be engaged with the driven coupling
2220.

[0215] The groove 2223 may be perpendicular to a ro-
tation center of the agitator 2200.

[0216] The second lever 2520 may be coupled to or
separated from the driven coupling 2220 in the up-down
direction and form a mutually-engaged structure with the
driven coupling 2220 in the left-right direction.

[0217] The second lever 2520 may further include a
first extension portion 2522a and a second extension por-
tion 2522b extending from an upper side of the upper
lever body 2522. The coupling groove 2523 may be
formed between the first extension portion 2522a and
the second extension portions 2522b.

[0218] The first extension portion 2522a and the sec-
ond extension portion 2522b are structures for more ro-
bust assembly with the driven coupling 2220. The first
extension portion 2522a and the second extension por-
tion 2522b may be contact with one side surface 2223a
and the other side surface 2223b of the groove 2223.
[0219] The coupling stopper 2270 may penetrate the
driven coupling 2220 and may be fastened to the through
portion 2206. The driven coupling 2220 may move in the
left-right direction between the coupling stopper 2270
and the shaft member 2201.

[0220] A head 2272 of the coupling stopper 2270 may
interfere with the power transmission groove 2228 of the
driven coupling 2220 and prevent the driven coupling
2220 from being separated to a right side. A coupling
portion 2274 of the coupling stopper 2270 may be insert-
ed into and fastened to a fastening groove 2207 of the
through portion 2206.

[0221] The driving coupling 2320 may be inserted into
the power transmission groove 2228 and may be coupled
to the power transmission groove 2228 to transmit rota-
tional force. The power transmission groove 2228 may
have any of various shapes or forms. In the present em-
bodiment, the power transmission groove 2228 may have
a hexagonal groove when viewed from a lateral side.
[0222] A diameter of the power transmission groove
2228 may be larger than a diameter of the second guide
groove 2226. The power transmission groove 2228 and
the second guide groove 2226 may communicate with
each other. The first guide groove 2224 may be disposed
at one side of the second guide groove 2226 to be com-
municated with the second guide groove 2226 and the
power transmission groove 2228 may be disposed at the
other side of the second guide groove 2226 to be com-
municated with the second guide groove 2226.
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[0223] The power transmission groove 2228 may be
open toward the other side, and the first guide groove
2224 may be open toward one side.

[0224] When the driven coupling 2220 is coupled to
the upper lever body 2522, the power transmission
groove 2228 may be positioned at the other side of the
upper lever body 2522 and the first guide groove 2224
may be positioned at one side of the upper lever body
2522.

[0225] The second lever 2520 may form a mutually-
engaged structure with the driven coupling 2220 with re-
spect to a direction perpendicular to the shaft member
2201. In addition, the lever engaging portion 2526 of the
second lever 2520 may form a mutually-engaged struc-
ture with the base 32.

[0226] When the second lever 2520 is pressed toward
the agitator 2200, the second lever 2520 moves toward
the agitator 2200. Thus, the mutually-engaged structure
of the lever engaging portion 2526 and the base 32 is
released and the dust housing 2100 is in a state being
able to be separated from the base 32.

[0227] In addition, when the second lever 2520 is
pressed toward the agitator 2200, the coupling elastic
member 2230 may be compressed and the driven cou-
pling 2220 may move toward the agitator 2200.

[0228] When the driven coupling 2220 moves toward
the agitator 2200 by the second lever 2520, the driven
coupling 2220 and the driving unit 2300 are physically
separated and the dust housing 2100 is in a state being
able to be separated from the base 32.

[0229] Since the sweep module 2000 according to the
presentembodiment has a structure in which the agitator
2200 is installed on the inside of the sweep module 2000,
the dust housing 2100 should be physically separated
from the driving unit 2300 when the dust housing 2100
is separated from the base 32.

[0230] The movement of the second lever 2520 not
only releases the coupling of the dust housing 2100 and
the base 32 but also releases the coupling of the driven
coupling 2220 and the driving unit 2300 at the same time.
[0231] Inthis instance, since the second lever 2520 is
hidden or shield inside the dust housing 2100 and only
the operation unit 2529 is exposed to the outside, a cou-
pling structure of the driven coupling 2220 is not exposed
to the outside. In particular, since the second side cover
2180 shields or blocks most of the second lever 2520,
damage to the second lever 2520 due to external impact
can be minimized.

[0232] Even if the second lever 2520 is repeatedly
used, the second lever 2520 moves only at an inside of
the dust housing 2100 and thus separation or damage
of the second lever 2520 can be minimized.

[0233] Inaddition, since the side covers2170and 2180
shield or cover the levers 2510 and 2520 inside the dust
housing 2100, an intrusion of an external foreign material
or the like to portions where the levers 2510 and 2520
can be minimized. Accordingly, reliability according to
the operation can be ensured.
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[0234] Then, when the operation force applied to the
second lever 2520 is removed, the driven coupling 2220
moves toward the other side by elastic force of the cou-
pling elastic member 2230.

[0235] In this instance, since the shaft member 2201
penetrates through the driven coupling 2220 and the cou-
pling stopper 2270 is coupled to the shaft member 2201,
the driven coupling 2220 can be prevented from being
separated from the shaft member 2201. That is, the driv-
en coupling 2220 may move along an axis direction of
the shaft member 2201, but may be prevented from being
separated from the shaft member 2201 by the coupling
stopper 2270.

[0236] The driving unit 2300 may include a drive hous-
ing 2310, a sweep motor 2330, a power transmission
assembly 2340, a driving coupling 2320. The drive hous-
ing 2310 may be assembled with the body 30. The sweep
motor 2330 may be assembled with adrive housing 2310.
The power transmission assembly 2340 may be dis-
posed at an inside of the drive housing 2310 and be as-
sembled with the sweep motor 2330 to receive rotational
force. The driving coupling 2320 may be coupled to the
power transmission assembly 2340 and be selectively
engaged with the driven coupling 2220.

[0237] Since the agitator 2200 is disposed inside the
sweep module 2000 and the sweep motor 2330 is dis-
posed inside the body 30, the driving coupling 2320 and
the driven coupling 2220 transmitting the rotational force
to the agitator 2200 may have selectively-detachable
structure. If the driving coupling 2320 and the driven cou-
pling 2220 are not detachable, the dust housing 2100
cannot be separated from the body 30.

[0238] Thedrive housing 2310 may be fixed to the body
30. The drive housing 2310 is fixed to the base 32 in the
present embodiment. The drive housing 2310 is a struc-
ture for installing the power transmission assembly 2340
and the sweep motor 2330.

[0239] The drive housing 2310 may have any of vari-
ous shapes of forms. In the present embodiment, the
drive housing 2310 shields or covers the power trans-
mission assembly 2340 therein, and exposes only the
sweep motor 2330 and the driving coupling 2320 to the
outside.

[0240] The drive housing 2310 may include a firstdrive
housing 2312 and a second drive housing 2314, a cou-
pling-installed portion 2315, and a hole 2316. The first
drive housing 2312 and the second drive housing 2314
may form an outer shape. The coupling-installed portion
2315 may be disposed at one of the first drive housing
2312 and the second drive housing 2314, and the driving
coupling 2320 may be disposed at the coupling-installed
portion 2315. The hole 2316 may be disposed at one of
the first drive housing 2312 and the second drive housing
2314, and a motor shaft of the sweep motor 2330 may
penetrate the hole 2316.

[0241] The power transmission assembly 2340 may
be disposed between the first drive housing 2312 and
the second drive housing 2314.
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[0242] Inthe presentembodiment, the first drive hous-
ing 2312 is disposed at one side (toward the agitator
2200), and the second drive housing 2314 is disposed
at the other side (at an outside).

[0243] In the present embodiment, the coupling-in-
stalled portion 2315 is disposed at the first drive housing
2312. The driving coupling 2320 is disposed at the cou-
pling-installed portion 2315 and is connected to the pow-
er transmission assembly 2340. The driving coupling
2320 may rotate in a state that the driving coupling is
installed on the coupling installation unit 2315.

[0244] The driving coupling 2320 has a shape corre-
sponding to a shape of the power transmission groove
2228 of the driven coupling 2220. In the present embod-
iment, the driving coupling 2320 has a hexagonal shape
when viewed from a lateral side. The driving coupling
2320 may be selectively engaged with the driven cou-
pling 2220 through the opening surface 2185 of the sec-
ond side cover 2180.

[0245] The driving coupling 2320 may protrude toward
the second side cover 2180 than one side (a left side) of
the first drive housing 2312 in a state that the driving
coupling 2320 is assembled to the drive housing 2310.
[0246] A rotation center of the driving coupling 2320 is
disposed at the left-right direction and may match the
rotation center of the agitator 2200.

[0247] Inthe presentembodiment, the first drive hous-
ing 2312 may have a space formed therein, and the pow-
ertransmission assembly 2340 may be rotatably installed
in the space. The second drive housing 2314 may have
a shape or a form of a cover covering the first drive hous-
ing 2312.

[0248] The drive housing 2310 may further include a
first fastening portion 2317 and a second fastening por-
tion 2318. The first fastening portion 2317 and the second
fastening portion 2318 may be disposed at the first drive
housing 2312. The first fastening portion 2317 and the
second fastening portion 2318 may be formed so that a
fastening member is installed on the first fastening por-
tion 2317 or the second fastening portion 2318 in an up-
down direction.

[0249] A motor axis of the sweep motor 2330 may be
disposed in the left-right direction. The sweep motor 2330
may be disposed at one side or the other side of the drive
housing 2310.

[0250] The sweep motor2330 may be disposed toward
an inside of the body 30 based on or with respect to the
drive housing 2310. A volume of the body 30 may be
minimized by arranging the sweep motor 2330 at a side
of the agitator 2200.

[0251] In the present embodiment, a motor axis direc-
tion Mx of the sweep motor 2330 and a rotation axis Ax
of the agitator 2200 may be parallel. In the present em-
bodiment, a rotation center of the agitator 2200, a rotation
center of the shaft member 2201, a center of the driven
coupling 2220, and a center of the driving coupling 2320
are located on a line of the rotation axis Ax of the agitator
2200.
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[0252] In the present embodiment, the sweep motor
2330 is positioned at an upper side than the dust housing
2100. The sweep motor 2330 is positioned at a rear side
than the dust housing 2100. The sweep motor 2330 is
positioned at an upper side than the installation space
325 and the storage housing 326 of the base 32.
[0253] The power transmission assembly 2340 may
include a plurality of gears. A number and a shape of
gears included in the power transmission assembly 2340
may be various depending on a number of revolutions
and transmitted torque.

[0254] Meanwhile, the sweep module 2000 may fur-
ther include a housing elastic member 327 that provides
elastic force to the dust housing 2100. The housing elas-
tic member 327 may be disposed at the installation space
325.

[0255] The housing elastic member 327 may be dis-
posed at the base 32, and more particularly, may be in-
stalled on the storage housing 326. In the present em-
bodiment, the housing elastic member 327 may be a plate
spring. In order to install the housing elastic member 327
of the plate spring, an installation structure for fitted-fixing
is disposed at the storage housing 326.

[0256] The storage housing 326 is provided with an
elastic-member storage portion 328 that protrudes to an
upper side to have a convex shape at the installation
space 325. An elastic-member storage space 328b in
which the housing elastic member 327 is accommodated
is formed at a lower side of the elastic-member storage
portion 328.

[0257] The elastic member storage portion 328 may
further include an elastic-member opening surface 328a
opened in an up-down direction. The elastic-member
opening surface 328a may communicate with the elastic-
member storage space 328b and the installation space
325.

[0258] In addition, an elastic-member support portion
329, which is disposed at a lower side of the elastic-mem-
ber storage space 328b and is connected to the storage
housing 326, may be further disposed.

[0259] The elastic-member support portion 329 may
be positioned at a lower side than the elastic-member
storage portion 328.

[0260] The housing elastic member 327 may be insert-
ed between the elastic-member storage portion 328 and
the elastic-member support portion 329. The housing
elastic member 327 may be exposed to an upper side of
the storage housing 326 through the elastic-member
opening surface 328a.

[0261] The housing elastic members 327 may be po-
sitioned at both sides of the elastic-member support por-
tion 329, respectively.

[0262] The elastic member storage portion 328 may
longitudinally extend in the left-right direction, and the
elastic-member support portion 329 may be disposed in
the left-right direction.

[0263] The housing elastic member 327 may include
afirst elastic portion 327a, a second elastic portion 327b,
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and a third elastic portion 327c. The first elastic portion
327a may be positioned at an upper side of the elastic-
member support portion 329. The second elastic portion
327b may extend to one side (a left side in the present
embodiment) from the first elastic portion 327a and be
disposed in the elastic-member storage space 328b. The
third elastic portion 327c may extend to the other side (a
right side in the present embodiment) from the first elastic
portion 327a and be disposed in the elastic-member stor-
age space 328b.

[0264] Each of the second elastic portion 327b and the
third elastic portion 327c may be bent from the first elastic
portion 327a.

[0265] The second elastic portion 327b and the third
elastic portion 327¢ may be positioned at a lower side of
the elastic-member storage portion 328. The second
elastic portion 327b may be disposed to be inclined to-
ward a left down side, and the third elastic portion 327c
may be disposed to be inclined toward a right down side.
[0266] When the dusthousing 2100 is inserted into the
installation space 325, the second elastic portion 327b
and the third elastic portion 327c may elastically support
an upper surface of the dust housing 2100.

[0267] When the mutually-engaged structure of the
dust housing 2100 and the base 32 is released by the
first lever 2510 and the second lever 2520, the second
elastic portion 327b and the third elastic portion 327¢
push the dust housing 2100 to a lower side and moves
the dust housing 2100 to an outside of the storage hous-
ing 326.

[0268] By the elastic force of the housing elastic mem-
ber 327, a user can easily separate the dust housing
2100 from the installation space 325.

[0269] Since the elastic-member support portion 329
supports the housing elastic member 327, the housing
elastic member 327 can be prevented from being sepa-
rated to the installation space 325. Even if the dust hous-
ing 2100 is repeatedly mounted and separated, the hous-
ing elastic member 327 is firmly supported by the elastic-
member support portion 329.

[0270] The mobile robot 1 may have a structure in
which the body 30 moves by rotational motion of at least
one of the mop module 40 and the sweep module 2000
without additional driving wheels. The body 30 may move
only by the rotational motion of the mop module 40. The
mobile robot 1 may have a structure in which the body
30 moves by rotational motion of a pair of spin mops 41a
and 41b without additional driving wheels.

[0271] The mobile robot 1 may include a mop driving
unit (not shown) that provides driving force to the mop
module 40. The rotational force provided by the mop driv-
ing unit is transmitted to the spin mop 41 of the mop
module 40.

[0272] The mobile robot 1 may include a water supply
module that supplies water required for mopping the
floor. The water supply module may supply water re-
quired for the mop module 40 or the sweep module 2000.
In the presentembodiment, the water supply module sup-
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plies water to the mop module 40. The water supply mod-
ule supplies water to a pair of spin mops 41a and 41b.
[0273] The water supply module may include a water
tank 81 for storing water supplied to the mop module 40
or the sweep module 2000 and a supply member for sup-
plying water from the water tank 81 to the mop module 40.
[0274] Referring to FIG. 22, the water supply module
may include a water-supply connection portion 87 for
guiding water in the water tank 81 to the mop module 40.
Water moves from the body 30 to the mop module 40
through the water-supply connection portion 87. The wa-
ter-supply connection portion 87 may be disposed at a
lower side of the body 30. The water-supply connection
portion 87 may be disposed at a module seating portion
36. The water-supply connection portion 87 may be dis-
posed on the lower surface of the module seating portion
36. The water-supply connection portion 87 may be dis-
posed at a lower surface portion 361 of the module seat-
ing portion 36.

[0275] A pair of water-supply connection portion 87
corresponding to the pair of spin mops 41a and 41b may
be provided. The pair of water-supply connection por-
tions 87 may be symmetrical to each other in a left-right
direction.

[0276] The water-supply connection portion 87 may
protrude from the module seating portion 36. The water-
supply connection portion 87 may protrude to a lower
side from the module seating portion 36. The water-sup-
ply connection portion 87 may be engaged with a water-
supply counterpart portion 441 of the mop module 40 to
be described later. The water-supply connection portion
87 may include a hole penetrating the module seating
portion 36 in an up-down direction, and water in the body
30 may move to the mop module 40 through the hole of
the water-supply connection portion 87. The water in the
body 30 may move to the mop module 40 through the
water-supply connection portion 87 and the water-supply
counterpart portion 441.

[0277] Referringto FIG. 22 and FIG. 23, the mop mod-
ule 40 may include atleast one mop portion 411 provided
to mop the floor while rotating. The mop module 40 may
include atleast one spin mop 41 provided to be in contact
with the floor while rotating in a clockwise direction or a
counterclockwise direction when viewed from above.
The mop module 40 may include a pair of spin mops 41a
and 41b. The pair of spin mops 41a and 41b may mop
the floor by a clockwise or counterclockwise rotation
when viewed from above. The pair of spin mops 41a and
41b may include a left spin mop 41a and a right spin mop
41b. In the present embodiment, the spin mop 41 may
rotate around rotational axes Osa and Osb extending
substantially in an up-down direction.

[0278] The mop module 40 may be disposed at a lower
side of the body 30. The mop module 40 may be disposed
at a rear side of the sweep module 2000.

[0279] The left spin mop 41a and the right spin mop
41b may include a mop portion 411, a rotating plate 412,
and a spin shaft 414, respectively. The left spin mop 41a
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and the right spin mop 41b each includes a water con-
tainer 413. The left spin mop 41a and the right spin mop
41b each includes a driven joint 415. The descriptions of
the mop portion 411, the rotating plate 412, the spin shaft
414, the water container 413, and the driven joint 415,
which will be described later, may be understood as com-
ponents or elements included in each of the left spin mop
41a and the right spin mop 41b.

[0280] The body 30 and the mop module 40 may be
detachably coupled to each other. A state in which the
body 30 and the mop module 40 are coupled to each
other may be referred to as a ’coupled state’. In addition,
a state in which the body 30 and the mop module 40 are
separated from each other may be referred to as a 'sep-
aration state’. The mobile robot 1 may include a detach-
able module 90 that detachably hooks the mop module
to the body. The detachable module 90 may release the
coupling of the mop module 40 and the body 30 in the
coupled state. The detachable module 90 operates such
that the mop module 40 and the body 30 are detachably
coupled to each other so that the mop module 40 is cou-
pled to the body 30 and the mop module 40 is separated
from the body 30 as necessary. The detachable module
90 may cause the mop module 40 to hang on or hooked
to the body 30 in the separation state. The detachable
module 90 may be disposed across the gap between the
water tank 81 and the battery Bt.

[0281] The mobile robot 1 may include a base 32 form-
ing a lower surface of the body 30. The base 32 may form
a lower surface, a front surface, a rear surface, a left
surface, and a right surface of the body 30. The mop
module 40 may be coupled to the base 32. The sweep
module 2000 may be coupled to the base 32. A controller
Coandabattery Btare disposed ataninner space formed
by the case 31 and the base 32.

[0282] In addition, the mop driving unit 60 may be dis-
posed at the body 30. A water supply module (not shown)
may be disposed at the body 30. The detachable module
90 may be disposed at the body 30. The water supply
module delivers the water in the water tank 81 to the mop
module 40.

[0283] The mobile robot 1 may include a module hous-
ing 42 that forms an external appearance of the mop
module 40. The module housing 42 may be disposed at
a lower side of the body 30. The mobile robot 1 may
include a module cabinet 52 that forms an external ap-
pearance of the sweep module 2000. The module cabinet
52 may be disposed at a lower side of the body 30. The
module housing 42 and the module cabinet 52 may be
spaced apart in a front-rear direction.

[0284] The mop module 40 may be detachably coupled
to the body 30. The mop module 40 may be coupled to
alower side of the body 30. The body 30 may be coupled
to an upper side of the mop module 40. The body 30 may
include a module seating portion 36, and the mop module
40 may include a body seating portion 43. The body seat-
ing portion 43 may be detachably coupled to the module
seating portion 36.
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[0285] Referringto FIG. 22, the module seating portion
36 may be provided at a lower side of the body 30. The
body seating portion 43 may be provided at an upper
side of the mop module 40. The module seating portion
36 may be disposed at a lower surface of the base 32.
The body seating portion 43 may be disposed atan upper
surface of the module housing 42.

[0286] One of the module seating portion 36 and the
body seating portion 43 may protrude in an up-down di-
rection and the other of the module seating portion 36
and the body seating portion 43 may be recessed in the
up-down direction to be engaged with the one of the mod-
ule seating portion 36 and the body seating portion 43.

[0287] In the present embodiment, the body seating
portion 43 may protrude to an upper side from the mop
module 40. The module seating portion 36 in the body
30 may be recessed to an upper side to be engagement
with the body seating portion 43.

[0288] When viewed from above, a shape of the body
seating portion 43 may be asymmetrical in the front-rear
direction. Through this, when the mop module 40 is cou-
pled to the body 30 in an inverted direction in the front-
rear direction, the body seating portion 43 is not engaged
with the module seating portion 36. Accordingly. the mop
module 40 and the body 30 may be coupled to each other
in a predetermined direction.

[0289] Referring to FIG. 23, the mop module 40 may
include a pair of body seating portions 43a and 43b
spaced apart from each other. The pair of body seating
portions 43a and 43b correspond to the pair of spin mops
41a and 41b. The pair of body seating portions 43a and
43b correspond to a pair of module seating portions 36a
and 36b.

[0290] The body 30 may include a pair of module seat-
ing portions 36a and 36b that are spaced apart from each
other. The pair of module seating portions 36a and 36b
correspond to the pair of body seating portions 43a and
43b.

[0291] The pair of body seating portions 43a and 43b
may protrude to an upper side of the mop module 40.
The pair of module seating portions 36a and 36b may be
recessed to an upper side to be engaged with the pair of
body seating portions 43a and 43b.

[0292] The module seating portion 36 includes a lower
surface portion 361 forming a lower surface. The lower
surface portion 361 may be in contact with an upper sur-
face portion 431 of the body seating portion 43 in the
coupled state. The lower surface portion 361 faces a low-
er side. The lower surface portion 361 may be formed
horizontally. The lower surface portion 361 may be dis-
posed at an upper side of a peripheral counterpart portion
363.

[0293] The module seating portion 36 includes a pe-
ripheral counterpart portion 363 disposed along a circum-
ference of the lower surface portion 361. The peripheral
counterpart portion 363 may be in contact with a periph-
eral portion 433 of the body seating portion 43 in the
coupled state. The peripheral counterpart portion 363
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may form an inclined surface connecting a lower surface
of the base 32 and the lower surface portion 361. The
peripheral counterpart portion 363 may be inclined such
that a height increases as it goes from the lower surface
of the base 32 toward the lower surface portion 361. The
peripheral counterpart portion 363 may be disposed to
surround the lower surface portion 361.

[0294] The pair of module seating portions 36 may in-
clude a pair of engaging surfaces 363a inserted between
the pair of body seating portions 43. At the peripheral
counterpart portion 363 of one of the module seating por-
tions 36, the engaging surface 363a may be disposed at
an area close to another adjacent module seating portion
36. The engaging surface 363a may be disposed at a
region relatively close to the central longitudinal line Po
among the peripheral counterpart portion 363. The en-
gaging surface 363a may constitute a part of the periph-
eral counterpart portion 363.

[0295] The module seating portion 36 may form a joint
hole 364 to which at least a portion of a driving joint 65
is exposed. The joint hole 364 may be formed at the lower
surface portion 361. The driving joint 65 may be disposed
through the joint hole 364. The driving joint 65 is coupled
to the driven joint 415 to transmit the driving force of the
mom driving unit (not shown) to the spin mop.

[0296] Among the module seating portion 36 and the
body seating portion 43, a surface of one may be provided
with engaging portions 915 and 365, and a surface of the
other counterpart portions may be provided with engag-
ing counterpart portions 435 and 436 that are recessed
to be engaged with the engaging portions 915 and 365
in the coupled state.

[0297] The body seating portion 43 may include an up-
per surface portion 431 forming an upper surface. The
upper surface portion 431 may be in contact with the
lower surface portion 361 of the module seating portion
36 in the coupled state. The upper surface portion 431
faces an upper side. The upper surface portion 431 may
be formed horizontally. The upper surface portion 431
may be disposed at an upper side of the peripheral por-
tion 433.

[0298] The body seating portion 43 may include a pe-
ripheral portion 433 disposed along a circumference of
the upper surface portion 431. The peripheral portion 433
may be in contact with the peripheral counterpart portion
363 of the module seating portion 36 in the coupled state.
The peripheral portion 433 may form an inclined surface
connecting an upper surface of the module housing 42
and the upper surface portion 431. The peripheral portion
433 may be inclined such that a height increases as it
goes from the upper surface of the module housing 42
toward the upper surface portion 431. The peripheral por-
tion 43 may be disposed to surround the upper surface
portion 431.

[0299] The body seating portion 43 may include an en-
gaging counterpart surface 433a being in contact with
the engaging surface 363a in the coupled state. The pair
of body seating portions 43 may include a pair of engag-
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ing counterpart surfaces 433a. The pair of engaging
counterpart surfaces 433a may be disposed to face each
other at an angle in a left-right direction. The pair of en-
gaging counterpart surfaces 433a may be formed be-
tween the pair of body seating portions 43. At the periph-
eral portions 433 of one of the body seating portions 43,
the engaging counterpart surface 433a may be disposed
at an area close to another adjacent body seating portion
43. The engaging counterpart surface 433a may be dis-
posed at a region relatively close to the central longitu-
dinal line Po among the peripheral portion 433. The en-
gaging counterpart surface 433a may constitute a part
of the peripheral portion 433.

[0300] The body seating portion 43 may be provided
with a driving hole 434 through which at least a portion
of the driven joint 415 is exposed. The driving hole 434
may be formed at the upper surface portion 431. In the
coupled state, the driving joint 65 may be inserted into
the driving hole 434 and connected to the driven joint415.
[0301] The engaging counterpart portions 435 and 436
may be holes or grooves formed at a surface of the body
seating portion 43. The engaging counterpart portions
435 and 436 may be disposed at the peripheral portion
433. A plurality of engaging counterpart portions 435 and
436 corresponding to the plurality of engaging portions
915 and 365 may be provided.

[0302] The engaging counterpart portions 435 and 436
may include a first engaging counterpart portion 435
where a first engaging portion 915 is engaged. The first
engaging counterpart portion 435 may be formed at the
engaging counterpart surface 433a.

[0303] The engaging counterpart portions 435 and 436
may include a second engaging counterpart portion 436
where a second engaging portion 365 is engaged. The
second engaging counterpart portion 436 may be formed
at the peripheral portion 433.

[0304] The mop module 40 includes at least one spin
mop 41. The at least one spin mop 41 may include a pair
of spin mops 41. The pair of spin mops 41 are provided
symmetrically left and right based on a virtual central lon-
gitudinal line Po. The left spin mop 41a and the right spin
mop 41b are disposed symmetrically to each other.
[0305] The lower side surface of the left spin mop 41a
and the lower side surface of the right spin mop 41b are
arranged inclined, respectively. The lower side of the left
spin mop 41a generally forms a downward slope in the
left direction. The lower side of the right spin mop 41b
generally forms a downward slope in the right direction.
The lower side of the left spin mop 41a forms the lowest
point on the left side. The lower side of the left spin mop
41a forms the highest point on the right side. The lower
side of the right spin mop 41b forms the lowest point on
the right side. The lower side of the right spin mop 41b
forms the highest point on the left side.

[0306] The movement of the mobile robot 1 is per-
formed by the frictional force with the floor generated by
the mop module 40.

[0307] The mop module 40 may generate 'a forward
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movement frictional force’ for moving the body 30 for-
ward, or ‘a rear movement frictional force’ for moving the
body backward. The mop module 40 may generate a "left
moment frictional force" to rotate the body 30 left, or a
"right moment frictional force" to rotate the body 30 right.
The mop module 40 may generate the frictional force
combining any one of the forward movement frictional
force and the rear movement frictional force, and any one
of the left moment frictional force and the right moment
frictional force.

[0308] In order for the mop module 40 to generate the
forward movement frictional force, the left spin mop 41a
may be rotated at a predetermined rpm R1 in the first
positive direction and the right spin mop 41b may be ro-
tated at the rpm R1 in the second positive direction.
[0309] The mop module 40 may rotate the left spin mop
41a at a predetermined rpm in the first reverse direction
and rotate the right spin mop 41b at the rpm R2 in the
second reverse direction to generate the rear movement
frictional force.

[0310] The spin mop 41 includes adriven joint415 that
rotates in engagement with the driving joint 65. The driv-
ing joint 65 is exposed to the outside of the body 30. At
least a portion of the driven joint 415 is exposed to the
outside of the mop module 40.

[0311] In the separated state, the driving joint 65 and
the driven joint 415 are separated from each other. In the
engaged state, the driving joint 65 and the driven joint
415 are engaged.

[0312] One of the driving joint 65 and the driven joint
415 includes a plurality of driving protrusions 65a dis-
posed in a circumferential direction around one of the
rotation axes, and the other one includes a plurality of
driving grooves 415h disposed in a circumferential direc-
tion disposed in a circumferential direction around the
other rotation axes.

[0313] The plurality of driving protrusions 65a are
spaced apart from each other at regular intervals. The
plurality of driving grooves 415h are spaced apart from
each other at regular intervals. In the engaged state, the
driving protrusion 65a is provided to be inserted into the
driving groove 415h. In the separated state, the driving
protrusion 65ais separated from the driving groove 415h.
[0314] One of the driving joint 65 and the driven joint
415 includes a plurality of driving protrusions 65a dis-
posed in a circumferential direction around one of the
rotation axes, and the other one includes a plurality of
opposing protrusions 415a disposed in a circumferential
direction disposed in a circumferential direction around
the other rotation axes. The plurality of opposing protru-
sions 415a protrude in either direction.

[0315] The plurality of opposing protrusions 415a are
spaced apart from each other at regular intervals. In the
engaged state, one driving protrusion 65a is provided to
be disposed between two adjacent opposing protrusions
415a. In the separated state, the driving protrusions 65a
is separated from between two adjacent opposing pro-
trusions 415a. In the engaged state, at least one oppos-
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ing protrusions 415a is provided to be disposed between
two adjacent driving protrusions 65a. In this embodiment,
in the engaged state, two opposing protrusions 415a are
provided to be disposed between two adjacent driving
protrusions 65a.

[0316] A protruding end of the opposing protrusion
415a may be rounded. The protruding end of the oppos-
ing protrusion 415a may be rounded according to an ar-
rangement direction of the plurality of opposing protru-
sions 415a. The protruding end of the opposing protru-
sion 415a may be a rounded corner portion rounded to
adirection of the adjacent opposing protrusion 415a with
respect to a central axis of the protruding direction.
Through this, when the separation state is changed to
the coupled state, the driving protrusion 65a may move
smoothly and be inserted into the driving groove 415h
along the rounded protruding end of the opposing pro-
trusion 415a.

[0317] In the present embodiment, the driving joint 65
includes a driving protrusion 65a, and the driven joint415
includes a driving groove 415h. In the present embodi-
ment, the driven joint 415 includes opposing protrusions
415a. Hereinafter, the present embodiment will be de-
scribed.

[0318] The driven joint 415 may be fixed to an upper
end of the spin shaft414. The driven joint415 mayinclude
adriven axis portion 415b fixed to the spin shaft414. The
driven joint 415 may including the opposing protrusion
415a protruding from the driven axis portion 415b. The
opposing protrusion 415a may protrude from the driven
axis portion 415b in a direction toward the driving joint
65 among the up-down direction.

[0319] Referring FIGS. 25 to 27, the module housing
42 may connect a pair of spin mops 41a and 41b. By the
module housing 42, the pair of spin mops 41a and 41b
may be separated from the body 30 together and be cou-
pled to the body 30 together. The body seating portion
43 may be disposed at an upper side of the module hous-
ing 42. The spin mops 41 may be rotatably supported by
the module housing 42. The spin mops 41 may be dis-
posed by penetrating through the module housing 42.
[0320] The module housing 42 may include an upper
cover 421 forming an upper portion and a lower cover
423 forming a lower portion. The upper cover 421 and
the lower cover 423 may be coupled to each other. The
upper cover 421 and the lower cover 423 may form an
inner space accommodating a part of the spin mops 41.
[0321] The suspension units 47, 48, and 49 may be
disposedin the module housing 42. The suspension units
47,48, and 49 may be disposed in an inner space formed
by the upper cover 421 and the lower cover 423. The
suspension units 47, 48, 49 may support the spin shaft
414 to be movable up and down within a predetermined
range. The suspension units 47, 48, 49 according to the
present embodiment may include a tilting frame 47, a
tilting shaft 48, and an elastic member 49.

[0322] The module housing 42 may include a limit that
limits a rotation range of the tilting frame 47.
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[0323] Thelimitmay include alower limit427 that limits
a rotation range of the tilting frame 47 in a down direction.
The lower limit 427 may be disposed at the module hous-
ing 42. The lower limit 427 may be provided to be in con-
tact with a lower-limit contacting portion 477 in a state in
which the tilting frame 47 is rotated as far as possible to
a down side. In a state in which the mobile robot 1 is
normally disposed at an external horizontal surface, the
lower-limit contacting portion 477 is spaced apart from
the lower limit 427. In a state in which there is no force
pushing from a lower side to an upper side of the spin
mops 41, the tilting frame 47 rotates to have a maximum
angle, and the lower-limit contacting portion 477 and the
lower limit 427 may become in contact with each other
and an inclination angle become the largest.

[0324] Thelimit may include an upper limit (not shown)
that limits a rotation range of the tilting frame 47 in an
upper direction. In the present embodiment, a rotation
range of the tilting frame 47 to an upper side may be
limited by a close contact between the driving joint 65
and the driven joint 415. In a state in which the mobile
robot 1 is normally disposed at an external horizontal
surface, the driven joint 415 may be in close contact with
the driving joint 65 to the maximum, and an inclination
angle may become the smallest.

[0325] The module housing 42 may include a second
support portion 425 that fixes an end of the elastic mem-
ber49. When the tilting frame 47 rotates, the elastic mem-
ber 49 may be elastically deformed or restored by a first
support portion 475 fixed to the tilting frame 47 and the
second support portion 425 fixed to the module housing
42.

[0326] The module housing 42 may include a tilting-
shaft support portion 426 that supports the tilting shaft
48. Thetilting-shaft support portion 426 may support both
ends of the tilting shaft 48.

[0327] The mop module 40 includes a module water
supply portion 44 for guiding water introduced from the
water tank 200 to the spin mop 41 in the engaged state.
The module water supply portion 44 guides water from
the upper side to the lower side. A pair of module water
supply portions 44 corresponding to the pair of spin mops
41a and 41b may be provided.

[0328] The module water supply portion 44 includes a
water supply correspondence portion 441 that receives
water from the water tank 200. The water supply corre-
spondence portion 441 is provided to be connected to
the water supply connection portion 87. The water supply
correspondence portion 441 forms a groove into which
the water supply connection portion 87 is inserted. The
water supply correspondence portion 441 is disposed on
the body seating portion 43. The water supply corre-
sponding portion 441 is disposed on the upper surface
portion 431 of the body seating portion 43. The water
supply correspondence portion 441 is formed by recess-
ing the surface of the body seating portion 43 downward.
[0329] The module water supply portion 44 includes a
water supply transmission portion 443 that guides the
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water flowing into the water supply correspondence por-
tion 441 to the water supply induction portion 445. The
water supply portion 443 may be disposed in the module
housing 42. The water supply transmission portion 443
may be formed to protrude downward on the inner upper
surface of the upper cover 421. The water supply trans-
mission portion 443 may be disposed under the water
supply correspondence portion 441. The water supply
transmission portion 443 may be provided to drop water
downward. The water supply correspondence portion
441 and the water supply transmission portion 443 may
form holes connected up and down, and water flows
downward along the holes.

[0330] The module water supply portion 44 includes a
water supply induction portion 445 that guides the water
flowing into the water supply correspondence portion 441
to the spin mop 41. The water flowing into the water sup-
ply correspondence portion 441 flows into the water sup-
ply induction portion 445 through the water supply trans-
mission portion 443.

[0331] The water supply induction portion 445 is dis-
posed on the tilting frame 47. The water supply induction
portion 445 is fixed to the frame base 471. Water flows
into the space formed by the water supply induction por-
tion 445 through the water supply correspondence por-
tion 441 and the water supply transmission portion 443.
Water scattering is minimized by the water supply induc-
tion portion 445 to induce all water to flow into the water
supply receiving portion 413.

[0332] The water supply induction portion 445 may in-
clude an inlet portion 445a forming a recessed space
from the upper side to the lower side. The inlet portion
445a may accommodate the lower end part of the water
supply transmission portion 443. The inlet portion 445a
may form a space in which the upper side is opened.
Water that has passed through the water supply trans-
mission portion 443 is introduced through the upper
opening of the space of the inlet portion 445a. The space
of the inlet portion 445a is connected to a flow path on
which the flow path portion 445b is formed.

[0333] The water supply induction portion 445 may in-
clude the flow path portion 445b connecting the inlet por-
tion 445a and the outlet portion 445¢. One end of the flow
path portion 445b is connected to the inlet portion 445a,
and the other end of the flow path portion 445b is con-
nected to the outlet portion 445c. The space formed by
the flow path portion 445b becomes a movement path
for water. The space of the flow path portion 445b is con-
nected to the space of the inlet portion 445a. The flow
path portion 445b may be formed in a channel shape with
an open top side. The flow path portion 445b may have
a slope that decreases from the inlet portion 445a to the
outlet portion 445c.

[0334] The water supply induction portion 445 may in-
clude an outlet portion 445c that discharges water into
the water supply space Sw of the water supply receiving
portion 413. The lower end of the outlet portion 445¢ may
be disposed in the water supply space Sw. The outlet
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portion445cforms a hole connected from the inner space
of the module housing 42 to the upper space of the ro-
tating plate 412. The hole of the outlet portion 445c¢ con-
nects the two spaces up and down. The outlet portion
445c¢ forms a hole penetrating the tilting frame 47 up and
down. The space of the flow path portion 445b is con-
nected to the hole of the outlet portion 445c. The lower
end of the outlet portion 445¢ may be disposed in the
water supply space Sw of the water supply receiving por-
tion 413.

[0335] The tilting frame 47 may be connected to the
module housing 42 through the tilting shaft 48. The tilting
frame 47 may support the spin shaft 414 to be rotatable.
[0336] The tilting frame 47 may be rotatable within a
predetermined range around a tilting rotation axis Ota or
Otb. The tilting rotation axes Ota and Otb may extend in
a direction transverse to the rotation axes Osa and Osb
of the spin shaft414. The tilting shaft 48 may be disposed
at the tilting rotation axes Ota and Otb. The tilting frame
47 at a left side may be provided to be rotatable within a
predetermined range around the tilting rotation axis Ota.
The tilting frame 47 at a right side may be provided to be
rotatable within a predetermined range around the tilting
rotation axis Otb.

[0337] The tilting frame 47 may be disposed to be tilt-
able within a predetermined angular range with respect
to the mop module 40. An inclination angle of the tilting
frame 47 may be changed according to a condition of a
floor. The tilting frame 47 may function as a suspension
(supporting weight and reducing vibration in an up-down
direction at the same time) of the spin mops 41.

[0338] The tilting frame 47 may include a frame base
471 forming a lower surface. The spin shaft 414 may
penetrates a frame base 471 in an up-down direction.
The frame base 471 may have a plate shape having a
thickness in the up-down direction. The tilting shaft 48
may rotatably connect the module housing 42 and the
frame base 471.

[0339] A bearing Ba may be provided between the ro-
tation-axis support 473 and the spin shaft414. The bear-
ing Ba may include a first bearing B1 disposed at a lower
side and a second bearing B2 disposed at an upper side.
[0340] A lower end of the rotation-axis support portion
473 may be inserted into the water supply space Sw of
the water container 413. An inner circumferential surface
of the rotation-axis support portion 473 may support the
spin shaft 414.

[0341] The tilting frame 47 may include a first support
portion 475 for supporting one end of the elastic member
49. The other end of the elastic member 49 may be sup-
ported by a second support portion 425 disposed in the
module housing 42. When the tilting frame 47 is tilted
around the tilting shaft 48, a position of the first support
portion475is changed and alength of the elastic member
49 is changed.

[0342] The first support portion 475 may be fixed to the
tilting frame 47. The first support portion 475 is disposed
at a left side of the left tilting frame 47. The first support
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42

portion 475 may be disposed at a right side of the right
tilting frame 47. The second support portion 425 may be
disposed at a left region of the left spin mop 41a. The
second support portion 425 may be disposed at a right
region of the right spin mop 41b.

[0343] The first support portion 475 may be fixed to the
tilting frame 47. The first support portion 475 may be tilted
together with the tilting frame 47 during a tilting operation
ofthe tilting frame 47. Adistance between the first support
portion 475 and the second support portion 425 may be
closest when an inclination angle is minimized, and a
distance between the first support portion 475 and the
second support portion 425 may be farthest away when
an inclination angle is maximized. The elastic member
49 may elastically deformed to provide a restoring force
in a state where the inclination angle is minimized.
[0344] The tilting frame 47 may include a lower-limit
contacting portion 477 provided to be in contact with the
lower limit 427. A lower side of the lower-limit contacting
portion 477 may be in contact with an upper side of the
lower limit 427.

[0345] The tilting shaft 48 may be disposed at the mod-
ule housing 42. The tilting shaft 48 may be a rotation axis
of the tilting frame 47. The tilting shaft 48 may extend in
a direction perpendicular to an inclined direction of the
spin mops 41. The tilting shaft 48 may extend in a hori-
zontal direction. In the present embodiment, the tilting
shaft 48 may extend in an inclined direction to having an
acute angle with the front-rear direction.

[0346] The elastic member 49 may apply elastic force
to the tilting frame 47. The elastic force is applied to the
tilting frame 47 so that an inclination angle of a lower
surface of the spin mops 41 with respect to a horizontal
surface increases.

[0347] The elastic member 49 may be elongated when
the tilting frame 47 rotates to a lower side and be short-
ened when the tilting frame 47 rotates to an upper side.
The elastic member 49 allows the tilting frame 47 to op-
erate to absorb shock (elastically). The elastic member
49 may apply moment force to the tilting frame 47 in a
direction in which an inclination angle is increased.
[0348] The spin mop 41 includes the rotating plate 412
provided to rotate under the body 30. The rotating plate
412 may be formed of a circular plate-shaped member
around the spin shaft 414. The mop portion 411 is fixed
to the lower surface of the rotating plate 412. The rotating
plate 412 rotates the mop portion 411. The spin shaft414
is fixed to the center of the rotating plate 412.

[0349] The rotating plate 412 includes a left rotating
plate 412 and aright rotating plate 412 spaced apart from
the left rotating plate 412. The lower surface of the left
rotating plate 412 may form a downward slope in the left
front direction, and the lower surface of the right rotating
plate 412 may form a downward slope in the right front
direction.

[0350] The rotating plate 412 includes a mop fixing por-
tion 412c¢ for fixing the mop portion 411. The mop fixing
portion 412¢c may fix the mop portion 411 detachably.
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The mop fixing portion 412c may be a Velcro or the like
disposed on the lower surface of the rotating plate 412.
The mop fixing portion 412c may be a hook or the like
disposed on the edge of the rotating plate 412.

[0351] A water supply hole 412a penetrating the rotat-
ing plate 412 up and down is formed. The water supply
hole 412a connects the water supply space Sw and the
lower side of the rotating plate 412. Water in the water
supply space Swis moved to the lower side of the rotating
plate 412 through the water supply hole 412a. Water in
the water supply space Sw is moved to the mop portion
411 through the water supply hole 412a. The water sup-
ply hole 412a is disposed at the center of the rotating
plate 412. The water supply hole 412a is disposed at a
position where the spin shaft 414 is avoided. Specifically,
the water supply hole 412a is disposed at a position not
overlapping the spin shaft 414 in the vertical direction.
[0352] The rotating plate 412 may include a plurality
of water supply holes 412a. The connection portion 412b
is disposed between the plurality of water supply holes
412a. The connection portion 412b connects the centrif-
ugal direction XO portion of the rotating plate 412 and
the opposite centrifugal direction Xl portion based on the
water supply hole 412a. Here, the centrifugal direction
XO means a direction away from the spin shaft 414, and
the opposite centrifugal direction XI means a direction
closer to the spin shaft 414.

[0353] A plurality of water supply holes 412a may be
spaced apart from each other along the centrifugal direc-
tion of the spin shaft 414. The plurality of water supply
holes 412a may be arranged to be spaced apart from
each other at regular intervals. A plurality of connection
portions 412b may be spaced apart from each other along
the centrifugal direction of the spin shaft 414. The water
supply hole 412a is disposed between the plurality of
connection portions 412b.

[0354] The rotating plate 412 includes an inclined por-
tion 412d disposed at a lower end of the spin shaft 414.
It is provided so that water in the water supply space Sw
flows down along the inclined portion 412d by gravity.
The inclined portion 412d is formed along the circumfer-
ence of the lower end of the spin shaft 414. The inclined
portion412d forms a downward inclination in the opposite
centrifugal direction XI. The inclined portion 412d may
form a lower surface of the water supply hole 412a.
[0355] The spin mop 41 includes the mop portion 411
that is coupled to the lower side of the rotating plate 412
and is provided to contact the floor. The mop portion 411
may be replaceably disposed on the rotating plate 412.
The mop portion 411 may be fixed to the rotating plate
412 to be detachable by a Velcro or hook. The mop por-
tion 411 may be composed of only the mop portion 411
or may include a mop portion 411 and a spacer (not
shown). The mop portion 411 is a means for mopping
while directly in contact with the floor

[0356] The spin mop 41 includes the spin shaft 414
that rotates the rotating plate 412. The spin shaft 414 is
fixed to the rotating plate 412 and transmits the rotational
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force of the mop driving unit 60 to the rotating plate 412.
The spin shaft 414 is connected to the upper side of the
rotating plate 412. The spin shaft 414 is disposed at the
upper center of the rotating plate 412. The spin shaft 414
is fixed to the rotation centers Osa, Osb (rotational axis)
of the rotating plate 412. The spin shaft 414 includes a
joint fixing portion 414a for fixing the driven joint415. The
joint fixing portion 414a is disposed on the top of the spin
shaft 414.

[0357] The mop module 40 is disposed on the upper
side of the rotating plate 412 includes the water supply
receiving portion 413 that can receive water. The water
supply receiving portion 413 forms a water supply space
Swin which water is received. The water supply receiving
portion 413 surrounds the circumference of the spin shaft
414 and is spaced apart from the spin shaft 414 to form
the water supply space Sw. The water supply receiving
portion 413 allows water supplied to the upper side of
the rotating plate 412 to be collected in the water supply
space Sw until it passes through the water supply hole
412a. The water supply space Sw is disposed in the up-
per center portion of the rotating plate 412. The water
supply space Sw has a cylindrical volume as a whole.
The upper side of the water supply space Sw is opened.
Water is introduced into the water supply space Sw
through the upper side of the water supply space Sw.
[0358] The water supply receiving portion 413 pro-
trudes upward from the rotating plate 412. The water sup-
ply receiving portion 413 extends along the circumferen-
tial direction of the spin shaft 414. The water receiving
portion 413 may be formed in a ring-shaped rib shape.
The water supply hole 412ais disposed on an inner lower
surface of the water supply receiving portion 413. The
water supply receiving portion 413 is spaced apart from
the spin shaft 414.

[0359] Thelowerend of the waterreceiving portion413
is fixed to the rotating plate 412. The upper end of the
water receiving portion 413 has a free end 463.

[0360] Referringto FIGS. 28 to 32, A receiving groove
412F on which the attachment guider 460 for guiding the
attachment position of the mop portion 411 is seated may
be formed on the rotating plate 412. The attachment guid-
er460 may be attached to the lower surface of the rotating
plate 412, or may be integrally formed with the rotating
plate 412.

[0361] The receiving groove 412F is formed by recess-
ing the lower surface of the rotating plate 412 upward.
Specifically, the receiving groove 412F is formed in aring
shape surrounding the spin shaft 414 on the lower sur-
face of the rotating plate 412. The receiving groove 412F
accommodates the attachment guider 460 to expose the
lower portion of the attachment guider 460.

[0362] The spin mop 41 includes the mop portion 411
that is coupled to the lower side of the rotating plate 412
and is provided to contact the floor. The mop portion 411
may be replaceably disposed on the rotating plate 412.
The mop portion 411 may be fixed to the rotating plate
412 to be detachable by a Velcro or hook. The mop por-
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tion 411 may be composed of only the mop portion 411
or may include the mop portion 411 and a spacer (not
shown). The mop portion 411 is a means for mopping
while directly in contact with the floor.

[0363] The spacer may be disposed between the ro-
tating plate 412 and the mop portion 411 to adjust the
position of the mop portion 411. The spacer may be de-
tachably fixed to the rotating plate 412, and the mop por-
tion 411 may be detachably fixed to the spacer. The mop
portion 411 can be directly and detachably attached to
the rotating plate 412 without the spacer.

[0364] A guide hole 411ain which a part of the attach-
ment guider 460 is interpolated is formed in the mop por-
tion 411. At least a portion of the free end 463 of the
elastic piece 462 of the attachment guider 460 may be
interpolated into the guide hole 411a. The guide hole
411a provides a reference for alignment of the attach-
ment guider 460 and the mop portion 411.

[0365] The spin mop 41 includes the spin shaft 414
that rotates the rotating plate 412. The spin shaft 414 is
fixed to the rotating plate 412 and transmits the rotational
force of the mop driving unit to the rotating plate 412. The
spin shaft 414 is connected to the upper side of the ro-
tating plate 412. The spin shaft 414 is disposed at the
upper center of the rotating plate 412. The spin shaft 414
is fixed to the rotation centers Osa, Osb (rotation axis)
of the rotating plate 412. The spin shaft 414 includes the
joint fixing portion 4 14a for fixing the driven joint415. The
joint fixing portion 414a is disposed on the top of the spin
shaft 414.

[0366] The spin shaft414 extends perpendicular to the
rotating plate 412. The left spin shaft 414 is disposed
perpendicular to the lower side of the left spin mop 41a,
and the right spin shaft 414 is placed perpendicular to
the lower side of the right spin mop 41b. In an embodi-
ment in which the lower side of the spin mop 41 has an
inclination with respect to the horizontal plane, the spin
shaft 414 is inclined with respect to the vertical axis. The
spin shaft 414 is disposed such that its upper end is in-
clined to one side with respect to the lower end.

[0367] The tilted angle with respect to the vertical axis
of the spin shaft 414 may be changed according to the
rotation about the tilting shaft 48 of the tilting frame 47.
The spin shaft 414 is rotatably coupled to the tilting frame
47 and is provided to be able to tilt integrally with the
tilting frame 47. When the tilting frame 47 is tilted, the
spin shaft 414, the rotating plate 412, the water supply
receiving portion 413, the driven joint 415, and the mop
portion411 are inclined integrally with the tilting frame 47.
[0368] The mop module 40 is disposed on the upper
side of the rotating plate 412 includes the water supply
receiving portion 413 that can receive water. The water
supply receiving portion 413 forms a water supply space
Swin which waterisreceived. The water supply receiving
portion 413 surrounds the circumference of the spin shaft
414 and is spaced apart from the spin shaft 414 to form
a water supply space Sw. The water supply receiving
portion 413 allows water supplied to the upper side of
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the rotating plate 412 to be collected in the water supply
space Sw until it passes through the water supply hole
412a. The water supply space Sw is disposed in the up-
per center portion of the rotating plate 412. The water
supply space Sw has a cylindrical volume as a whole.
The upper side of the water supply space Sw is opened.
Water is introduced into the water supply space Sw
through the upper side of the water supply space Sw.
[0369] The water supply receiving portion 413 pro-
trudes upward from the rotating plate 412. The water sup-
ply receiving portion 413 extends along the circumferen-
tial direction of the spin shaft 414. The water supply re-
ceiving portion 413 may be formed in a ring-shaped rib
shape. A water supply hole 412a is disposed on an inner
lower surface of the water supply receiving portion 413.
The water supply receiving portion 413 is spaced apart
from the spin shaft 414.

[0370] Thelowerend of the water supply receiving por-
tion 413 is fixed to the rotating plate 412. The upper end
of the water supply r receiving portion 413 has a free end
463.

[0371] Referringto FIGS. 30 to 32, the rotating ball 460
is rotatably installed on the rotating plate 412 independ-
ently of the rotating plate 412 to guide the attachment
position of the mop portion 411. The rotating ball 460
visually guides the user to the mounting position of the
mop portion 411 and prevents damage to the floor by
friction between the floor and the bottom surface of the
non-attached rotating plate 412 of the mop portion 411.
[0372] The rotating ball 460 is disposed to vertically
overlap with the rotating shafts Osa, Osb of the rotating
plate 412, is rotatably installed, and is capable of rotating
during friction with the floor. Preferably, the rotating ball
460 has a spherical shape, and the center of the rotating
ball 460 is vertically overlapped with the rotating shafts
Osa, Osb.

[0373] A part of the rotating ball 460 is located below
the lower surface of the rotating plate 412. Specifically,
the part of the rotating ball 460 is installed on the rotating
plate 412 to protrude below the rotating plate 412. The
rotating ball 460 protrudes downward from the lower sur-
face of the rotating plate 412 to prevent contact between
the rotating plate 412 and the floor when the mop portion
411 is not attached.

[0374] The lower end of the rotating ball 460 is posi-
tioned higher than the lower surface of the mop portion
411. The height from the lower surface of the rotating
plate 412 to the lower end of the rotating ball 460 is small-
er than the thickness (height) of the mop portion 411.
The lower surface of the mop portion 411 attached to the
rotating plate 412 is positioned lower than the lower end
of the rotating ball 460 to prevent the rotating ball 460
from contacting the floor while the mop portion 411 is
attached.

[0375] For example, the rotating ball 460 may be ac-
commodated in the ball receiving portion 414c of the ro-
tating plate 412. The rotating ball 460 may form one of
separate parts such as a ball caster, and an embodiment
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in which the ball caster is mounted on the rotating plate
412 is also possible.

[0376] The ball receiving portion 414c accommodates
the part of the rotating ball 460, and the rotating ball 460
is rotated within the ball receiving portion 414c so as not
to be separated. The ball receiving portion 414c may be
provided with a bearing or the like that reduces friction
with the rotating ball 460.

[0377] Specifically, the ball receiving portion 414c may
be a closed space having an opening below. That is, the
ball receiving portion 414c is a closed space except for
the lower opening.

[0378] More specifically, the ball receiving portion414c
may be formed with an opening downward in an empty
space having a spherical shape, thereby forming a part
of the sphere larger than a hemisphere. Preferably, the
ball receiving portion 414c may be formed below the in-
clined portion 412d of the rotating plate 412.

[0379] Although the attachment position of the mop
portion 411 may be guided by the rotating ball 460, a
guide ring 414d may be installed on the rotating plate
412 since the guide hole 411a of the mop portion 411
contacts the rotating ball 460 to prevent rotation of the
rotating ball 460, or the mop portion 411 may be caught
in the rotating ball 460 and the ball receiving portion 414c.
[0380] The guide ring 414d is disposed on the lower
surface of the rotating plate 412, and the guide ring 414d
surrounds the rotating shafts Osa and Osb of the rotating
plate 412. Specifically, the guide ring 414d may have a
shape surrounding an arbitrary center point on a twodi-
mensional plane. The guide ring 414d may have a po-
lygonal ring or a circular ring shape. Preferably, the guide
ring 414d has a circular ring shape.

[0381] The guide ring 414d is matched with the guide
hole 411a of the mop portion 411 to guide the attachment
position of the mop portion 411. The guide ring 414d may
cover a part of the ball receiving portion 414c, thereby
preventing the rotating ball 460 from being accommodat-
ed in the ball receiving portion 414c.

[0382] The guide ring 414d protrudes downward from
the opening of the ball receiving portion 414c. The guide
ring 414d surrounds the opening of the ball receiving por-
tion 414c and may be spaced apart from the opening of
the ball receiving portion 414c. Preferably, the inside of
the guide ring 414d communicates with the ball receiving
portion 414c, and the guide ring 414d may be formed to
extend downward from the edge of the opening of the
ball receiving portion 414c.

[0383] The inner diameter of the guide ring 414d may
be smaller than the diameter of the rotating ball 460, and
the inner diameter of the guide ring 414d may be larger
than the radius of the rotating ball 460. Therefore, the
rotating ball 460 is supported on the guide ring 414d, and
the lower end of the rotating ball 460 is exposed down-
ward of the guide ring 414d, and the rotating ball 460 is
disposed through the guide ring 414d.

[0384] In addition, the guide ring 414d may have an
inclination to facilitate coupling of the guide ring 414d
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with the guide hole of the mop portion 411. Specifically,
the guide ring 414d may have the inclination closer to
the rotating shafts Osa and Osb as it goes down.
[0385] The guide ring 414d may be omitted, and when
the guide ring 414d is omitted, the rotating ball 460 is
prevented from being separated by the shape of the ball
receiving portion 414c.

[0386] In addition, the present disclosure further in-
cludes a caster encoder that senses the rotational speed
of the rotating ball and a controller (not shown) that cal-
culates a moving speed and a moving distance of the
mobile robot 1 based on the rotational speed of the ro-
tating ball sensed by the caster encoder.

[0387] The controller can determine the position of the
mobile robot 1 on the map based on the rotational speed
of the rotating ball detected by the caster encoder, and
the controller can correct the current position identified
through the sensing unit (image information on the ceil-
ing) as the sensing value of the encoder.

[0388] The caster encoder may be disposed on the
rotating plate 412 or spin shaft 414 capable of measuring
the rotation of the ball.

[0389] Therefore, the present disclosure is to install
the rotating ball in the center of the rotating plate to which
the mop is attached, and by measuring the rotational
speed and rotational direction of the rotating ball, it is
possible to correct the current position identified by the
downward image sensor, there is an advantage that does
not require a separate space in the body to install the
rotating ball since the rotating ball is inserted into the
sharp of the rotating plate.

[0390] The mobile robot 1 includes the sensing unit
(not shown) that performs sensing to obtain current state
information.

[0391] The sensing unit may perform sensing while
travelling. The state information is generated by sensing
the sensing unit. The sensing unit may detect a situation
around the mobile robot 1. The sensing unit may detect
the state of the mobile robot 1.

[0392] The sensing unit may detect information about
the driving area. The sensing unit may detect obstacles
such as walls, furniture, and cliffs on the driving surface.
The sensing unit may detect image information on the
ceiling. Through the information sensed by the sensing
unit, the mobile robot 1 may mop the driving area.
[0393] The state information means information ob-
tained by sensing and obtained by the mobile robot 1.
The state information may be obtained immediately by
sensing of the sensing unit, or may be obtained by being
processed by the controller 140. For example, the dis-
tance information may be directly obtained through the
ultrasonic sensor, or the controller may convert the infor-
mation detected through the ultrasonic sensor to obtain
the distance information.

[0394] The state information may include information
about the situation around the mobile robot 1. The state
information may include information about the state of
the mobile robot 1. The state information may include
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information on a docking device.

[0395] The sensing unit may include at least one of a
distance sensing unit, a cliff sensing unit, an external
signal sensing unit, an impact sensing unit, an image
sensing unit, and a 3D sensor unit.

[0396] When the rotating ball 460 rotates only ata fixed
position, when the protrusion of the floor contacts the
rotating ball 460, the mop portion 411 and the floor sur-
face are separated by the height of the rotating ball 460,
or the contact force between the mop portion 411 and
the floor surface may be weakened.

[0397] Therefore, in order to solve this problem, anoth-
er embodiment of the present disclosure has a structure
in which the rotating ball 460 has an elastic force up and
down and reciprocates.

[0398] Referring to FIG. 33, the spin mop of another
embodiment differs from the embodiment of FIG. 30 in
the configuration in which the rotating ball 460 moves up
and down on the rotating plate 412 and returns to the
initial position by elastic force.

[0399] Hereinafter, the differences from FIG. 30 will be
mainly described, and the configuration without a specific
description is considered to be the same as that of FIG.
30.

[0400] The rotating ball 460 moves up and down on
the rotating plate 412, and the configuration that returns
to the initial position by the elastic force includes a ball
space 414f, a ball support portion 462, and an elastic
member 464.

[0401] The ball space 414f defines an inner space in
which the rotating ball 460 moves in the vertical direction,
and an opening is formed at the bottom. The ball space
414f has a space accommodating at least a part of the
rotating ball 460. Preferably, the height of the ball space
414f may be formed at least larger than the diameter of
the rotating ball 460.

[0402] The ball space 414f provides a space for the
rotating ball 460 to move up and down, and accommo-
dates the elastic member 462 and the ball support portion
462. A bearing or the like that reduces friction with the
rotating ball 460 may be installed on the inner surface of
the ball space 414f.

[0403] Specifically, the ball space 414f may be a closed
space having an opening below. More specifically, the
ball space 414f may have an opening formed below it in
an empty space of a cylinder. Preferably, the ball space
414f may be formed below the inclined portion 412d of
the rotating plate 412.

[0404] The diameter of the opening of the ball space
414fis preferably smaller than the diameter of the rotating
ball 460 and larger than the radius of the rotating ball 460
when the guide ring 414d to be described later is omitted.
When there is the guide ring 414d, the diameter of the
opening of the ball space 414f may be the same as or
larger than the diameter of the rotating ball 460.

[0405] The guide ring 414d defines that a part of the
inner space of the ball space 414f is positioned below
the lower surface of the rotating plate 412.
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[0406] The guide ring 414d is matched with the guide
hole 411a of the mop portion 411 to guide the attachment
position of the mop portion 411. The guide ring 414d may
cover a part of the ball receiving portion 414c to prevent
the rotational ball 460 from being accommodated in the
ball space 414f.

[0407] The guide ring 414d protrudes downward from
the opening of the ball space 414f. The guide ring 414d
surrounds the opening of the ball space 414f and may
be spaced apart from the opening of the ball space 414f.
Preferably, the inside of the guide ring 414d communi-
cates with the ball space 414f, and the guide ring 414d
may be formed to extend downward from the edge of the
opening of the ball space 414f.

[0408] The inner diameter of the guide ring 414d may
be smaller than the diameter of the rotating ball 460, and
the inner diameter of the guide ring 414d may be larger
than the radius of the rotating ball 460. Therefore, the
rotating ball 460 is supported on the guide ring 414d, and
the lower end of the rotating ball 460 is exposed down-
ward of the guide ring 414d, and the rotating ball 460 is
disposed through the guide ring 414d.

[0409] In addition, the guide ring 414d may have an
inclination to facilitate coupling of the guide ring 414d
with the guide hole of the mop portion 411. Specifically,
the guide ring 414d may have the inclination closer to
the rotating shafts Osa and Osb as it goes down. The
lower end of the guide ring 414d may be located below
the lower surface of the rotating plate 412 and may be
located above the lower surface of the mop portion 411.
[0410] The ball support portion 462 is accommodated
in the ball space 414f and moved within the ball space
414f. The ball support portion 462 supports the upper
portion of the rotating ball 460. The ball support portion
462 supports the upper portion of the rotating ball 460,
and allows the rotating ball 460 to rotate while contacting
the ball support portion 462. Preferably, the bearing may
be disposed on the contact surface of the rotating ball
460 of the ball support portion 462. The ball support por-
tion 462 may have a hemispherical shape or a spherical
shape smaller than a hemispherical shape. Preferably,
the ball support portion 462 may be 1/4 to 1/3 spherical.
[0411] The ball support portion 462 is connected to the
elastic member 464. The elastic member 464 is disposed
between the upper end of the ball support portion 462
and the upper end of the ball space 414f to elastically
support the ball support portion 462. One end of the elas-
tic member 464 is connected to the ball support portion
462, and the other end of the elastic member 464 is con-
nected to the inner surface of the ball space 414f.
[0412] The elastic member 464 provides an elastic re-
storing force downward to the ball support portion 462,
so that the ball support portion 462 has the initial position
(the rotating ball 460 is the lower end of the ball space
414f or the lower end of the guide ring 414d). The elastic
member 462 may include a spring.

[0413] The ball support portion 462 is omitted, and one
end of the elastic member 464 can support the rotating
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ball 460 to be rotated.

[0414] The side surface of the rotating ball 460 is in
contact with the ball space 414f, the upper portion of the
rotating ball 460 is in contact with the ball support portion
462. When there is no external pressure, the rotating ball
460 is exposed to the bottom of the ball space 414f, and
when a predetermined external pressure is applied to the
rotating ball 460, the rotating ball 460 moves to the inside
of the ball space 414f, or the height of the bottom of the
rotating ball 460 increases.

[0415] The initial position (if there is no external pres-
sure) of the lower end of the rotating ball 460 is positioned
higher than the lower surface of the mop portion 411, and
may be positioned lower than the upper surface of the
mop portion 411. As another example, the initial position
of the lower end of the rotating ball 460 may be lower
than the lower surface of the mop portion 411.

[0416] Referring to FIGS. 34 and 35, when the spin
mop 41 rotates and the mobile robot 1 travels, external
pressure is applied to the rotating ball 460 by the weight
of the mobile robot 1, and the height of the lower end of
the rotating ball 460 is the same as the height of the lower
surface of the mop portion 411.

[0417] When the protrusion of the floor surface is lo-
cated on the lower surface of the mop portion 411, the
rotating ball 460 moves downward by the elastic force to
contact the floor and rolls. When the protrusion of the
floor surface comes into contact with the rotating ball 460,
the rotating ball 460 moves to the higher position than
the bottom surface of the mop portion411, and the bottom
surface of the mop portion 411 maintains contact with
the floor surface.

[0418] When bottoms of the pair of spin mops 41a and
41b provided to be symmetrical to each other with respect
to the central longitudinal line Po are parallel to a hori-
zontal plane, a robot cleaner may not stably travel and
the driving control may be difficult. Therefore, according
to the present disclosure, each spin mop 41 is inclined
downward outward forward. Hereinafter, the inclination
and the motion of the spin mop 41 will be described.
[0419] Referring to FIG. 36, a point where the spin ro-
tation axis Osa of the left spin mop 41a and a lower sur-
face of the left spin mop 41a cross is shown, and a point
where the spin rotation axis Osb of the right spin mop
41b and a lower surface of the right spin mop 41b inter-
sect is shown. When viewed from a lower side, among
rotational directions of the left spin mop 41a, a clockwise
direction is defined as a first normal direction w1f and a
counterclockwise direction is defined as a first reverse
direction wir. When viewed from a lower side, among
rotational directions of the right spin mop 41b, a clockwise
direction is defined as a second normal direction w2f and
a counterclockwise direction is defined as a second re-
verse direction w2r. In addition, when viewed from a lower
side, 'an acute angle between an inclined direction of a
lower surface of the left spin mop 41a and a left-right
direction axis’ and ‘an acute angle between an inclined
direction of a lower surface of the right spin mop 41a and
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a left-right direction axis’ are defined as inclination-direc-
tion angles Agla and Ag1b, respectively. The inclination-
direction angle Agla of the left spin mop 41a and the
inclination-direction angle Ag1b of the right spin mop 41b
may be the same. Further, 'an angle between a lower
surface | of the left spin mop 41a and an imaginary hor-
izontal surface H' and 'an angle between a lower surface
| of the right spin mop 41b and an imaginary horizontal
surface H’' are defined as inclination angles Ag2a and
Ag2b.

[0420] A right end of the left spin mop 41a and a left
end of the right spin mop 41b may be in contact with each
other or adjacent or close to each other. Therefore, an
area where mopping or wiping is not performed between
the left spin mop 41a and the right spin mop 41b can be
reduced.

[0421] When the left spin mop 41a rotates, a point Pla
that receives the greatest friction force from a floor or a
ground at a lower surface of the left spin mop 41a may
be positioned at a left side of a rotation center Osa of the
left spin mop 41a. Among the lower surface of the left
spin mop 41a, a greater load may be transmitted to the
floor or the ground at the point Pla than the other point.
Thus, the greatest friction force may be generated at the
point Pla. In the present embodiment, the point Pla is
disposed at a left front side of the rotation center Osa. In
another embodiment, the point Pla may be disposed at
an exactleftside or ataleftrear side based on the rotation
center Osa.

[0422] When the right spin mop 41b rotates, a point
Plb that receives the greatest friction force from a floor
or a ground at a lower surface of the right spin mop 41b
may be positioned at a right side of a rotation center Osb
of the right spin mop 41b. Among the lower surface of
the right spin mop 41b, a greater load may be transmitted
to the floor or the ground at the point PIb than the other
point. Thus, the greatest friction force may be generated
at the point PIb. In the present embodiment, the point Plb
is disposed at a right front side of the rotation center Osb.
In another embodiment, the point Pla may be disposed
at an exact right side or at a right rear side based on the
rotation center Osb.

[0423] The lower surface of the left spin mop 41a and
the lower surface of the right spin mop 41b may be in-
clined, respectively. The inclination angle Ag2a of the left
spin mop 41a and the inclination angle Ag2b of the right
spin mop 41b may be an acute angle. The inclination
angles Ag2a and Ag2b may be small so that points having
the greatest friction force are positioned at the points Pla
and PIb and entire portions of lower surfaces of the mop
portions 411 are in contact with or touch the floor accord-
ing to rotational motion of the left spin mop 41a and the
right spin mop 41b.

[0424] The lower surface of the left spin mop 41aforms
adownward slope as awhole in a left direction. The lower
surface of the right spin mop 41b forms a downward slope
as a whole in a right direction. Referring to FIG. 38, the
lowest point Pla at the lower surface of the left spin mop
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41ais positioned at a left side portion. The highest point
Pha at the lower surface of the left spin mop 41a is po-
sitioned at a right side portion. The lowest point Plb at
the lower surface of the right spin mop 41b is positioned
at a right side portion. The highest point Phb at the lower
surface of the right spin mop 41b is positioned at a right
side portion.

[0425] According to the embodiment, an inclination-di-
rection angles Aglaand Ag1b may be 0 degrees. Further,
according to the embodiment, when viewed from a lower
side, a lower surface of the left spin mop 41a may be
inclined to have an inclined-direction angle Agla in a
clockwise direction with respect to a left-right direction
axis, and a lower surface of the right spin mop 41b may
be inclined to have an inclined-direction angle Ag1bin a
counterclockwise direction with respect to the left-right
direction axis. In the present embodiment, when viewed
from a lower side, a lower surface of the left spin mop
41ais inclined to have an inclined-direction angle Ag1a
in a counterclockwise direction with respect to the left-
right direction axis, and a lower surface of the right spin
mop 41b is inclined to have an inclined-direction angle
Ag1b in a clockwise direction with respect to the left-right
direction axis.

[0426] The movement of the cleaner 1 is achieved by
friction force with the floor or the ground generated by
the mop module 40.

[0427] The mop module 40 may generate 'a forward-
moving friction force’ for moving the body 30 in a front
direction, or ’a rearward-moving friction force’ for moving
the body 30 in a rear direction. The mop module 40 may
generate 'a left-moment friction force’ to rotate or turn
the body 30 left, or ’a right-moment friction force’ to rotate
or turn the body 30 right. The mop module 40 may gen-
erate friction force in which any one of the forward-moving
friction force and the rearward-moving friction force is
combined with any one of the left moment friction force
and the right moment friction force.

[0428] In order for the mop module 40 to generate the
forward-moving friction force, the left spin mop 41a may
rotate at a predetermined rpm R1 in the first normal di-
rection w1f and the right spin mop 41b may rotate at the
predetermined rpm R1 in the second normal direction
w2f.

[0429] In order for the mop module 40 to generate the
rearward-moving friction force, the left spin mop 41a may
rotate at a predetermined rpm R2 in the first reverse di-
rection w1r and the right spin mop 41b may rotate at the
predetermined rpm R2 in the second reverse direction
w2r.

[0430] In order for the mop module 40 to generate the
right-moment friction force, the left spin mop 41a may
rotate at a predetermined rpm R3 in the first normal di-
rection wlif, and the right spin mop 41b may rotate in the
second reverse direction w2r, may stop without rotation,
or may rotate at a rpm R4 smaller the rpm R3 in the
second normal direction w2f.

[0431] In order for the mop module 40 to generate the
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left-moment friction force, the right spin mop 41b may
rotate at a predetermined rpm R5 in the second normal
direction w2f, and the left spin mop 40b may rotate in the
first reverse direction wir, may stop without rotation, or
may rotate at a rpm R6 smaller the rpm R5 in the second
normal direction wi1f.

[0432] Hereinafter, an arrangement of components or
elements for improving friction force of the spin mops 41
arranged at a left side and a right side, improving stability
in a left-right direction and a front-rear direction, and
achieving stable driving regardless of a water level in a
water tank 81.

[0433] Referringto FIGS. 36 and 37, so as to increase
the friction force by a spin mop 41 and limit occurrence
of eccentricity in one direction when the mobile robot ro-
tates, a mop motor 61 and a battery Bt that are relatively
heavy may be disposed on an upper portion of a spin
mop 41.

[0434] Specifically, a left-mop motor 61a may be dis-
posed on a left spin mop 41a (at an upper side of the left
spin mop 41a), and a right-mop motor 61b may be dis-
posed on a right spin mop 41b (at an upper side of the
right spin mop 41b). That is, at least a part of the left-mop
motor 61a may be vertically overlapped with the left spin
mop 41a. Preferably, an entire portion of the left-mop
motor 61a may be vertically overlapped with the left spin
mop 41a. At least a part of the right-mop motor 61b may
be vertically overlapped with the right spin mop 41b. Pref-
erably, an entire portion of the right-mop motor 61b may
be vertically overlapped with the right spin mop 41b.
[0435] More specifically, the left-mop motor 61a and
the right-mop motor 61b may be vertically overlapped
with an imaginary central horizontal line HL connecting
a spin rotation axis Osa of the left spin mop 41a and a
spin rotation axis Osb of the right spin mop 41b. Prefer-
ably, a weight center (a center of gravity) MCa of the left-
mop motor 61a and a weight center (a center of gravity)
MCb of the right-mop motor 61b may be vertically over-
lapped with the imaginary central horizontal line HL con-
necting the spin rotation axis Osa of the left spin mop
41a and the spin rotation axis Osb of the right spin mop
41b. Alternatively, a geometric center of the left-mop mo-
tor 61a and a geometric center of the right-mop motor
61b may be vertically overlapped with the imaginary cen-
tral horizontal line HL connecting the spin rotation axis
Osa of the left spin mop 41a and the spin rotation axis
Osb of the right spin mop 41b. The left-mop motor 61a
and the right-mop motor 61b may be symmetrical with
respect to a central longitudinal line Po.

[0436] Sincetheweightcenter MCa of the left-mop mo-
tor 61a and the weight center MCb of the right-mop motor
61b do not deviate from the spin mop 41, and the left-
mop motor 61a and the right-mop motor 61b are sym-
metrical to each other. Accordingly, the friction force of
the spin mop 41 can be enhanced and running perform-
ance and a left-right balance can be maintained.

[0437] Hereinafter, the spin rotation axis Osa of the left
spin mop 41a is referred to as a left spin rotation axis
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Osa, and the spin rotation axis Osb of the right spin mop
41b is referred to as a right spin rotation axis Osb..
[0438] The water tank 81 is disposed at a rear side
than the central horizontal line HL, and an amount of
water in the water tank 81 is variable. In order to maintain
a stable front-rear balance regardless of a water level of
the water tank 81, the left-mop motor 61a may be devi-
ated to a left side from the left spin rotation axis Osa. The
left-mop motor 61a may be deviated to a left front side
from the left spin rotation axis Osa. Preferably, the geo-
metric center of the left-mop motor 61a or the weight
center MCa of the left-mop motor 61a may be deviated
to the left side from the left spin rotation axis Osa, or the
geometric center of the left-mop motor 61a or the weight
center MCa of the left-mop motor 61a may be deviated
to the left front side from the left spin rotation axis Osa.
[0439] The right-mop motor 61b may be deviated to a
right direction from the right spin rotation axis Osb. The
right-mop motor 61b may be deviated to a right front side
from the right spin rotation axis Osb. Preferably, the ge-
ometric center of the right-mop motor 61b or the weight
center MCb of the right-mop motor 61b may be deviated
to the right side from the right spin rotation axis Osb, or
the geometric center of the right-mop motor 61b or the
weight center MCb of the right-mop motor 61b may be
deviated to the right front side from the right spin rotation
axis Osb.

[0440] Since the left-mop motor 61a and the right-mop
motor 61b apply pressure at a position deviated from an
outer front side from a center of each spin mop 41, pres-
sure is concentrated on the outer front side of each spin
mop 41. Therefore, running performance can be im-
proved by the rotational force of the spin mop 41.
[0441] The left spin rotation axis Osa and the right spin
rotation axis Osb are disposed at a rear side than the
center of the body 30. The central horizontal line HL may
be disposed at a rear side of the geometric center Tc of
the body 30 and a weight center (a center of gravity) WC
of the mobile robot. The left spin rotation axis Osa and
the right spin rotation axis Osb are spaced apart at the
same distance from the central longitudinal line Po.
[0442] A left driving joint 65a may be disposed on the
left spin mop 41a (at an upper side of the left spin mop
41a), and a right driving joint 65a may be disposed on
the right spin mop 41b (at an upper side of the right spin
mop 41b).

[0443] Inthe present embodiment, one battery Bt may
be installed. At least a part of the battery Bt may be dis-
posed on the left spin mop 41a and the right spin mop
41b (at upper sides of the left spin mop 41a and the right
spin mop 41b). The battery Bt that is relative heavy is
disposed on the spin mop 41 (at the supper side of the
spin mop 41) to improve friction force by the spin mop
41 and reduce eccentricity caused by the rotation of the
mobile robot.

[0444] Specifically, a part of a left portion of the battery
Bt may be vertically overlapped with the left spin mop
41a, and a part of a right portion of the battery Bt may be
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vertically overlapped with the right spin mop 41b. The
battery Bt may be vertically overlapped with the central
horizontal line HL and may be vertically overlapped with
the central longitudinal line Po.

[0445] More specifically, a weight center (a center of
gravity) BC of the battery Bt or a geometric center of the
battery Bt may be disposed at the central longitudinal line
Po and may be disposed at the central horizontal line HL.
The weight center BC of the battery Bt or the geometric
center of the battery Bt may be disposed at the central
longitudinal line Po, may be disposed at a front side of
the central horizontal line HL, and may be disposed at a
rear side of the geometric center Tc of the body 30.
[0446] The weight center of the battery Bt or the geo-
metric center of the battery Bt may be disposed at a front
side than the water tank 81 or a weight center PC of the
water tank 81. The weight center BC of the battery Bt or
the geometric center Tc of the battery Bt may be disposed
at a rear side than a weight center (a center of gravity)
SC of the sweep module 2000.

[0447] One battery Bt is disposed at a middle portion
between the left spin mop 41a and the right spin mop
41b and is disposed at the central horizontal line HL and
the central longitudinal line Po. The battery Bt that is
heavy holds centers during rotation of the spin mops 41
and provides weight on the spin mop 41, thereby improv-
ing friction force by the spin mop 41.

[0448] A height of the battery Bt (a height of a lower
end of the battery Bt) may be the same as heights of the
left-mop motor 61a and the right-mop motor 61b (heights
of lower ends of the left-mop motor 61a and the right-
mop motor 61b). Alternatively, the battery Bt may be dis-
posed on the same plane as the left-mop motor 61a and
the right-mop motor 61b. The battery Bt may be disposed
between the left-mop motor 61a and the right-mop motor
61b. The battery Bt may be disposed at an empty space
between the left-mop motor 61a and the right-mop motor
61b.

[0449] Atleast a part of the water tank 81 may be dis-
posed on the left spin mop 41a and the right spin mop
41b (at upper sides of the left spin mob 41a and the right
spin mop 41b). The water tank 81 may be disposed at a
rear side than the central horizontal line HL and may be
vertically overlapped with the central longitudinal line Po.
[0450] More specifically, a weight center (a center of
gravity) PC of the water tank 81 or a geometric center of
the water tank 81 may be disposed at the central longi-
tudinal line Po and may be positioned at a front side than
the central horizontal line HL. As another example, the
weight center PC of the water tank 81 or the geometric
center of the water tank 81 may be disposed at the central
longitudinal line Po and may be positioned at a rear side
than the central horizontal line HL. In this instance, the
phrase that the weight center PC of the water tank 81 or
the geometric center of the water tank 81 is disposed at
the rear side than the central horizontal line HL may mean
that weight center PC of the water tank 81 or the geo-
metric center of the water tank 81 is vertically overlapped
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with a region deviated rearward from the central horizon-
tal line HL. The weight center PC of the water tank 81 or
the geometric center of the water tank 81 may be verti-
cally overlapped with the body 30 without going beyond
the body 30.

[0451] The weight center PC of the water tank 81 or
the geometric center of the water tank 81 may be dis-
posed at a rear side than the weight center BC of the
battery Bt. The weight center of the water tank 81 PC or
the geometric center of the water tank 81 may be dis-
posed at a rear side than the weight center SC of the
sweep module 2000.

[0452] A heightofthe water tank 81 (a height of a lower
end of the water tank 81) may be the same as heights of
the left-mop motor 61a and the right-mop motor 61b
(heights of lower ends of the left-mop motor 61a and the
right-mop motor 61b). Alternatively, the water tank 81
may be disposed on the same plane as the left-mop motor
61a and the right-mop motor 61b. The water tank 81 may
be disposed at an empty space between the left-mop
motor 61a and the right-mop motor 61b.

[0453] The sweep module 2000 may be disposed at a
front side than the spin mops 41, the battery Bt, the water
tank 81, the mop driving unit 60, the right-mop motor 61b,
and the left-mop motor 61a at the body.

[0454] The weight center SC of the sweep module
2000 or a geometric center of the sweep module 2000
may be disposed at the central longitudinal line Po and
may be disposed at a front side than the geometric center
Tc of the body 30. When viewed from an upper side, the
body 30 may have a circular shape and the base 32 may
have a circular shape. The geometrical center Tc of the
body 30 may means a center of the body 30 when the
body 30 has the circular shape. Specifically, when viewed
from an upper side, the body 30 may have a circular
shape with a half-diameter error of less than 3%.
[0455] Specifically, the weight center SC of the sweep
module 2000 or the geometric center of the sweep mod-
ule 2000 may be disposed at the central longitudinal line
Po, and may be disposed at a front side than the weight
center BC of the battery Bt, the weight center PC of the
water tank 81, the weight center MCa of the left-mop
motor 61a, the weight center MCb of the right-mop motor
61b, and the weight center WC of the mobile robot.
[0456] Preferably, the weight center SC of the sweep
module 2000 or the geometric center of the sweep mod-
ule 2000 may be disposed at a front side than the central
horizontal line HL and a front end of the spin mops 41.
[0457] The sweep module 2000 may include a dust
housing 2100 having a storage space 2104, an agitator
2200, and a sweep motor 2330 as described above.
[0458] The agitator 2200 may be rotatably installed on
the dust housing 2100 and may be disposed at a rear
side than the storage space 2104. Therefore, the agitator
2200 may have an appropriate length to cover the left
and right spin mops 41a and 41b and not to protrude to
an outside of the body.

[0459] A rotation axis of the agitator 2200 may be par-
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allel to the central horizontal line HL, and a center of the
agitator 2200 may be positioned at the imaginary central
longitudinal line Po. Therefore, a large foreign material
flowing into the spin mops 41 can be effectively removed
by the agitator 2200. The rotation axis of the agitator 2200
may be disposed at a front side of the geometric center
Tc of the body 30. A length of the agitator 2200 may be
preferably longer than a distance between the left spin
rotation axis Osa and the right spin rotation axis Osb.
The rotation axis of the agitator 2200 may be disposed
to be adjacent to a front end of the spin mop 41.

[0460] A left caster 58a and a right caster 58b being in
contact with the floor may be further provided at both
ends of the dust housing 2100. The left caster 58a and
the right caster 58b are rolled while being in contact with
the floor and may move up and down by elastic force.
The left caster 58a and the right caster 58b may support
the sweep module 2000 and a part of the body. The left
caster 58a and the right caster 58b may protrude from a
lower end of the dust housing 2100 to a lower side.
[0461] The left caster 58a and the right caster 58b are
disposed at a line parallel to the central horizontal line
HL, and may be disposed at a front side than the central
horizontal line HL and the agitator 2200. An imaginary
line connecting the left caster 58a and the right caster
58b may be disposed at a front side than the central hor-
izontal line HL, the agitator 2200, and the geometric cent-
er Tc of the body 30. The left caster 58a and the right
caster 58b may be bisymmetrical to each other with re-
spect to the central longitudinal line Po. The left caster
58a and the right caster 58b may be spaced apart at the
same distance from the central longitudinal line Po.
[0462] The geometric center Tc of the body 30, the
weight center WC of the mobile robot, the weight center
SC of the sweep module 2000, and the weight center BC
of the battery Bt may be disposed in an imaginary quad-
rangle formed by sequentially connecting the left caster
58a, the right caster 58b, the right spin rotation axis Osb,
and the left spin rotation axis Osa. The battery Bt, which
is relatively heavy, the left spin rotation axis Osa, and the
right spin rotation axis Osb may be disposed to be adja-
cent to the central horizontal line HL. Then, a main load
of the mobile robot may be applied to the spin mops 41
and a remaining sub-load may be the left caster 58a and
the right caster 58b.

[0463] The sweep motor 2330 may disposed at the
central longitudinal line Po. When the sweep motor 2330
is disposed at one side based on the central longitudinal
line Po, the pump 85 is disposed at the other side based
on the central longitudinal line Po (refer to FIG. 19) so
that a sum weight center of the sweep motor 2330 and
the pump 85 may be disposed on the central longitudinal
line Po.

[0464] Therefore, the weight center of the mobile robot
at a relatively front side is maintained regardless of the
water level of the water tank 81 disposed at a rear side,
thereby increasing friction force by the spin mop 41. Also,
the weight center WC of the mobile robot is disposed to



59 EP 4 005 750 A1 60

be adjacent to the geometric center Tc of the body 30
and thus stable driving can be achieved.

[0465] A weight center (a center of gravity) COC of a
controller Co or a geometric center of the controller Co
may be disposed at a front side than the geometric center
Tc of the body 30 and the central horizontal line HL. At
least a 50% or more portion of the controller Co may be
vertically overlapped with the sweep module 2000.
[0466] The weight center WC of the mobile robot may
be disposed at the central longitudinal line Po, may be
disposed at a front side than the central horizontal line
HL, may be disposed atafront side than the weight center
BC of the battery Bt, and may be disposed at a front side
than the weight center PC of the water tank 81, may be
disposed at a rear side than the weight center SC of the
sweep module 2000, and may be disposed at a rear side
than the left caster 58a and the right caster 58b.

[0467] By disposing components or elements symmet-
rically with respect to the central longitudinal line Po or
considering weights of the components or elements, the
weight center WC of the mobile robot is disposed at the
central longitudinal line Po. Accordingly, stability in a left-
right direction can be improved.

[0468] FIG. 38 is a bottom view of a mobile robot ac-
cording to another embodiment of the present disclosure
for explaining a relationship between a weight center and
other components.

[0469] Referringto FIG. 38, an embodiment will be de-
scribed. A difference compared to the embodiment de-
scribed with reference to FIG. 36 will be mainly described.
A component or an element that is not described with
respect to FIG. 38 may be regarded as the same as that
of the embodiment described with reference to FIG. 36.
[0470] A weight center WC of a mobile robot and a
geometric center Tc of a body 30 may be disposed in an
imaginary second quadrangle SQ2 formed by sequen-
tially connecting a left caster 58a, a right caster 58b, a
right spin rotation axis Osb, and a left spin rotation axis
Osa. A weight center MCa of a left-mop motor, a weight
center MCb of a right-mop motor, and a weight center
PC of a water tank may be disposed at an outside of the
imaginary second quadrangle SQ2.

[0471] Also, a weight center WC of a mobile robot, a
geometric center Tc of a body 30, a weight center BC of
a battery Bt may be disposed in an imaginary second
quadrangle SQ2 formed by sequentially connecting a left
caster 58a, a right caster 58b, a right spin rotation axis
Osb, and a left spin rotation axis Osa.

[0472] In addition, a weight center WC of a mobile ro-
bot, a geometric center Tc of a body 30, and a weight
center SC of a sweep module 2000, may be disposed in
animaginary second quadrangle SQ2 formed by sequen-
tially connecting a left caster 58a, a right caster 58b, a
right spin rotation axis Osb, and a left spin rotation axis
Osa.

[0473] Further, a weight center WC of a mobile robot,
a geometric center Tc of a body 30, a weight center SC
of a sweep module 2000, and a weight center BC of a
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battery Btmay be disposed in an imaginary second quad-
rangle SQ2 formed by sequentially connecting a left cast-
er 58a, a right caster 58b, a right spin rotation axis Osb,
and a left spin rotation axis Osa.

[0474] The weight center WC of the mobile robot, the
geometric center TC of the body, the weight center SC
of the sweep module 2000, and the weight center BC of
the battery Bt may be disposed in the second quadrangle
SQ2, and the weight center MCa of the left-mop motor
and the weight center MCb of the right-mop motor may
be disposed atan outside of the second quadrangle SQ2.
Then, the mobile robot can apply appropriate friction
force to the mop portion while stably travelling.

[0475] The weight center WC of the mobile robot and
the geometric center TC of the body may be disposed in
the second quadrangle SQ2, and the weight center MCa
of the left-mop motor and the weight center MCb of the
right-mop motor may be disposed at an outside of the
second quadrangle SQ2. Then, the mobile robot can ap-
ply appropriate friction force to the mop portion while sta-
bly travelling.

[0476] The weight center WC of the mobile robot and
the geometric center TC of the body may be disposed in
animaginary first quadrangle SQ1 formed by sequential-
ly connecting the left caster 58a, the right caster 58b, the
lowest point at a lower surface of the right spin mop 41b,
and the lowest point at a lower surface of the left spin
mop 41a. The weight center MCa of the left-mop motor
and the weight center MCb of the right-mop motor may
be disposed at an outside of the first quadrangle SQ1.
[0477] FIG. 39 is a bottom view of a mobile robot ac-
cording to still another embodiment of the present dis-
closure for explaining a relationship between a weight
center and other components.

[0478] A difference of an embodiment with reference
to FIG. 39 compared to the embodiment described with
reference to FIG. 36 will be mainly described. A compo-
nent or an element that is not described with respect to
FIG. 39 may be regarded as the same as that of the
embodiment described with reference to FIG. 36.
[0479] Referring to FIG. 39, a weight center MCa of a
left-mop motor 61a and a weight center MCb of a right-
mop motor 61b may be disposed at a front side than an
imaginary central horizontal line HL connecting a spin
rotation axis Osa of a left spin mop 41b and a spin rotation
axis Osb of a right spin mop 41b. In this instance, the
weight center MCa of the left-mop motor 61a and the
weight center MCb of the right-mop motor 61b are dis-
posed at an upper side of the each spin mop 41 without
going beyond the each spin mop 41, and are bisymmet-
rical to each other based on a central longitudinal line
Po. Thereby, running performance and a left-right bal-
ance can be maintained while improving friction force by
the spin mop 41.

[0480] In addition, the left-mop motor 61a may be de-
viated to a left side from the left spin rotation axis Osa.
Moreover specifically, the left-mop motor 61a may be
disposed to be deviated to a left front side from the left
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spin rotation axis Osa.

[0481] The right-mop motor 61b may be deviated to a
right side from the right spin rotation axis Osb. Moreover
specifically, the right-mop motor 61b may be deviated to
a right front side from the right spin rotation axis Osb.
[0482] Since the left-mop motor 61a and the right-mop
motor 61b apply pressure to a position deviated to an
outer front side from a center of each spin mop 41, the
pressure is concentrated on the outer front side of each
spin mop 41. Therefore, running performance can be im-
proved by the rotational force of the spin mop 41.
[0483] A ratio of an area where the left spin mop 41a
or the right spin mop 41b is vertically overlapped with the
body 30 may be preferably 85% to 95% of each spin mop.
Specifically, an angle A11 between aline L11 connecting
a right end of the right spin mop 41b and a vertical line
VL parallel to the central longitudinal line Po at the right
end of the body may be 0 to 5 degrees.

[0484] A length of a portion of each spin mop 41 ex-
posed to an outside of the body may be preferably 1/7
to 1/2 of a radius of each spin mop 41. The length of the
portion of each spin mop 41 exposed to the outside of
the body may mean a distance from one end of each spin
mop 41 exposed to the outside of the body to an end of
the body in a radial axis.

[0485] A distance between a geometric center TC and
one end of the portion of each spin mop 41 exposed to
the outside of the body may be greater than an average
radius of the body.

[0486] Considering a relationship with a sweep mod-
ule, a portion of each spin mop exposed to the outside
may be located between a lateral side of the body 30 and
arear side of the body 30. Thatis, quadrants are sequen-
tially positioned in a clockwise direction when viewed
from a lower side of the body, the portion of each spin
mop exposed to the outside may be a 2/4 quadrant or a
3/4 quadrant of the body 30.

Claims
1. A mobile robot, comprising:

a body;

a rotating plate rotatably installed on the body
and having a mop portion attached to a lower
surface thereof; and

a rotating ball disposed vertically overlapping
with a rotating shaft of the rotating plate and ro-
tatably installed on the rotating plate independ-
ently of the rotating plate,

wherein a part of the rotating ball is positioned
below a lower surface of the rotating plate.

2. The mobile robot of claim 1, wherein the rotating
plate further comprises,
a ball receiving portion accommodating a part of the
rotating ball.
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3. The mobile robot of claim 2, wherein the ball receiv-
ing portion is a space having an opening below.

4. The mobile robot of claim 1, wherein the rotating
plate further comprises,
a guide ring arranged to surround the rotating shaft
and guiding an attachment position of the mop por-
tion on the lower surface of the rotating plate.

5. The mobile robot of claim 4, wherein an inner diam-
eter of the guide ring is smaller than a diameter of
the rotating ball.

6. The mobile robot of claim 5, wherein the inner diam-
eter of the guide ring is larger than a radius of the
rotating ball.

7. The mobile robot of claim 4, wherein a center of the
guide ring is disposed to overlap a rotation axis, and
the guide ring has an inclination closer to the rotation
axis as it goes down.

8. The mobile robot of claim 3, wherein the rotating
plate further includes a guide ring that is disposed
on the lower surface of the rotating plate to surround
the rotating shaft for guiding the attachment position
of the mop portion, and
the guide ring protrudes downward from the opening
of the ball receiving portion.

9. The mobile robot of claim 1, further comprising
the mop portion installed on the lower surface of the
rotating plate and having a guide hole in which a part
of the rotating ball is interpolated.

10. The mobile robot of claim 1, further comprising

a ball space defining an inner space in which
the rotating ball moves in a vertical direction and
an opening formed at a lower end;

a ball support portion accommodated in the ball
space and supporting an upper portion of the
rotating ball; and

an elastic member disposed between the upper
end of the ball support portion and the upperend
of the ball space.

11. The mobile robot of claim 10, further comprising a
guide ring defining a part of the inner space of the
ball space is located below the lower surface of the
rotating plate.

12. The mobile robot of claim 11, wherein the lower end
of the guide ring is located below the lower surface

of the rotating plate.

13. A mobile robot, comprising:



14.

15.

16.

17.

18.

19.

63

a body;

a rotating plate installed rotatably on the body
and having a mop portion attached to a lower
surface thereof;

aball space disposed vertically overlapping with
a rotation axis of the rotating plate and defining
a space having an opening below;

a rotating ball that is rotatable and accommo-
dated to be movable up and down inside the ball
space; and

an elasticmember that provides elastic restoring
force downward to the rotating ball.

The mobile robot of claim 13, further comprising

a ball support portion accommodated in the ball
space, connected to the lower end of the elastic
member, and supporting an upper portion of the ro-
tating ball.

The mobile robot of claim 13, further comprising:
the mop portion installed on the lower surface of the
rotating plate and having a guide hole in which a part
of the rotating ball is interpolated in the center.

The mobile robot of claim 15, wherein a bottom of
the rotating ball is located higher than the lower sur-
face of the mop portion.

The mobile robot of claim 1 or 13, further comprising,
a mop motor providing rotational force to the rotating
plate.

The mobile robot of claim 1 or 13, wherein the rotat-
ing plate includes a left rotating plate and a right ro-
tating plate spaced apart from the left rotating plate,
and

alower surface ofthe left rotating plate forms a down-
ward slope in the left front direction, and the lower
surface of the right rotating plate forms a downward
slope in the right front direction.

A mobile robot, comprising:

a body;

a rotating plate installed rotatably on the body
and having a mop portion attached to a lower
surface thereof;

aball space disposed vertically overlapping with
a rotation axis of the rotating plate and defining
a space having an opening below;

a rotating ball that is rotatable and accommo-
dated to be movable up and down inside the ball
space;

an elastic member providing elastic restoring
force downward to the rotating ball; and

a caster encoder detecting rotational speed of
the rotating ball.
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20. The mobile robot of claim 19, further comprising

21.

a controller for calculating a moving speed and a
moving distance of the mobile robot based on the
rotational speed of the rotating ball detected by the
caster encoder.

The mobile robot of claim 20, further comprising

a sensing unit for sensing image information on the
ceilingis further included, the control unitis a moving
robot that recognizes the position of the moving robot
on a map based on the rotation speed of the rotating
ball detected by the caster encoder and the ceiling
image information of the sensing unit.
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