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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The presentdisclosure relates to a cleaner, and
more particularly, to a cleaner capable of easily sweeping
a foreign material on a floor.

2. Description of the Related Art

[0002] A cleaner is 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
cleaner capable of mopping a floor has been developed.
In addition, a robot cleaner is a device that cleans while
driving or traveling on its own.

[0003] In Korean Patent Publication No. 10-1602790
(hereinafter, referred to as Prior Art 1), a robot cleaner
capable of traveling while performing wet-type cleaning
using a wet-type cleaner is disclosed.

[0004] InPriorArt1, the robot cleanerincludes a pair of
cleaners arranged in a left-right direction, and a driving
unit that rotates each cleaner by providing driving force.
In Prior Art 1, both of wet-type cleaning and traveling are
performed through the pair of cleaners, but inhaling of a
foreign material on a floor is impossible.

[0005] In Korean Patent Laid-Open Publication No.
10-2005-0034112 (hereinafter, referred to as Prior Art
2), arobot cleaner equipped with a dust container and a
mop. In Prior Art 2, since awheel and a motor for traveling
or driving of the robot cleaner and a suction fan and a
motor for inhaling a dust should be separately provided,
an operation structure may be complex.

[0006] Particularly, in Prior Art 2, since a dustis inhaled
through a pressure difference by a suction fan, power
consumption may be large and a large noise may be
generated.

[0007] Further, in the conventional art, since a robot
cleaner proceeds only by friction force of spin mops and 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.

[0008] Particularly, it may be very difficult for the con-
ventional wet-type robot to adjust a traveling direction by
friction force with rotating mops. Accordingly, cleaning is
performed only by a random driving, and cleaning by a
pattern driving being able to meticulously clean is im-
possible.

[0009] Further, inthe conventional art, since the clean-
ing is possible only by the random driving, meticulous
cleaning ata corner of afloor or an area adjacent to awall
may be difficult. A cleaner according to the preamble of
claim 1 is already known e.g. from US-A-2010269290.
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SUMMARY OF THE INVENTION

[0010] Inacleanertraveling or moving by friction force
of a spin mop, if there is a suction fan for sucking a dust,
power consumption may be large and a volume of the
cleaner may be large. If the suction fan is omitted or
removed from the cleaner using the spin mop, an ability
to inhale a dust may be reduced and thus a large dust or
foreign material on a floor may remain after cleaning.
Accordingly, the present disclosure is for providing a
cleaner being able to solve the problem and to collect
a foreign material only by rotational force of an agitator
through including a dustpan that guides the foreign ma-
terial when the agitator rotates.

[0011] The present disclosure is also for providing a
cleaner being able to easily sweep up a foreign material
on a floor through rotation of an agitator disposed at a
front side of a mop module.

[0012] The presentdisclosure is for providing a cleaner
equipped with a dustpan being able to effectively sweep
up a foreign material on a floor and avoiding contact with
an obstacle on a floor.

[0013] The presentdisclosureis for providing a cleaner
being able to effectively sweep up a foreign material on a
floor in a structure where an agitator and a dust housing
are integrated with each other.

[0014] The presentdisclosureis for providing a cleaner
being able to clean a foreign material on a floor at a front
side of a pair of mop modules before the foreign material
is in contact with the mop module in a cleaner that travels
and mop the floor by rotation of the pair of mop modules.
[0015] The presentdisclosure is for providing a cleaner
having a structure where an agitator and a dust housing
are integrated with each other.

[0016] Whenabody ofacleanerhasacircularshape or
ashape close to a circular shape, rotationin place is easy.
When the rotation in place is easy, a cleaner can easily
escape froman obstacle area oracorner. However, when
the body of the cleaner has the circular shape, a width of
an agitator is limited to be smaller than a diameter of the
body so that the agitator is not disturbed by an obstacle
during the body rotates. Accordingly, the present disclo-
sure is for providing a cleaner being able to maximize a
width of an agitator in a state that the agitator does not
protrude from the body by disposing a storage space that
stores a foreign material collected from the agitator at a
front side than the agitator. Therefore, a size ofan area to
be cleaned at once is not reduced. In this instance, the
cleaner according to the present disclosure makes rota-
tion of the body easy by limiting the width of the agitator to
be smaller than a diameter of the body.

[0017] The presentdisclosure is for providing a cleaner
being able to make rotation of a body easy by a circular
shape of the body. In this instance, the cleaner according
to the present disclosure can reduce friction between an
obstacle and spin mops, make rotation of the body easy,
and maximize a size of an area to be cleaned at once
when the body rotates by disposing rotation axes of a pair
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of spin mops to be eccentrical or deviated from a center of
the body and disposing a part of each spin mop to be
overlapped with the body vertically.

[0018] The present disclosure is also for providing a
robot cleaner or a mobile robot being able to increase
friction force between a mop and a floor regardless of a
water-level change in a water tank for effective mopping
and traveling and to perform a pattern driving that allows
meticulous cleaning through accurate driving.

[0019] A robot cleaner or a mobile robot according to
the present disclosure includes an agitator rotating and
collecting a foreign material on a floor and a dustpan for
guiding the foreign material moved by the agitator into an
inside of a dust housing. The dustpan covers a part of an
outer circumferential surface of the agitator and indepen-
dently rotates with the agitator. Accordingly, insufficient
cleaning power of the agitator can be compensated and
the dustpan can be prevented from being damaged.
[0020] When the dustpan of the present disclosure
interferes with an obstacle on the floor, the dustpan is
rotated and accommodated into a collection space posi-
tioned at the inside of a dust housing.

[0021] More particularly, a cleaner according to the
present disclosure includes a dust housing, an agitator,
and adustpan. The dust housing has a collection opening
surface toward a floor. The agitator is disposed at an
inside of the dusthousing, is rotatably assembled with the
dust housing, and is exposed to an outside through the
collection opening surface. The agitator is in contact with
the floor to sweep up a foreign material on the floor into
the inside of the dust housing. The dustpan is installed on
any one of the dust housing and the agitator and guides
the foreign material moved by the agitator into the inside
of the dust housing. The dustpan surrounds a part of an
outer circumferential surface of the agitator and is in-
stalled to independently rotate with the agitator.

[0022] The dustpan is rotatable with respect to a rota-
tion axis. Accordingly, when the dustpan interferes with
an obstacle on the floor, the dustpan can be rotated and
accommodated into a collection space positioned at the
inside of the dust housing.

[0023] The agitator may rotate from a front side to a
rear side and the dustpan may be disposed at a rear side
ofthe agitator. The foreign material moved to the rear side
is guided to the collection space by the dustpan.

[0024] The dustpan may be installed on the dust hous-
ing. The dustpan may cover a part of the outer circumfer-
ential surface and parts of both side surfaces of the
agitator, thereby minimizing a breakaway of the foreign
material to an outside the dustpan.

[0025] A rotation axis of the dustpan may be positioned
at a rotation axis of the agitator.

[0026] The dust housing may include a housing as-
sembly, the collection opening surface, a partition, and a
storage opening surface. The housing assembly may
have a collection space and a storage space at an inside
of the housing assembly. The collection opening surface
may be disposed at a bottom surface of the housing

10

15

20

25

30

35

40

45

50

55

assembly, communicate with a lower side of the collec-
tion space, and be exposed toward the floor. The partition
may be disposed at the inside of the housing assembly
and partition the collection space and the storage space.
The storage opening surface may be disposed at one of
the housing assembly or the partition and guide the
foreign material in the collection space to the storage
space. The agitator and the dustpan may be disposed at
the collection space.

[0027] The rotation axis of the agitator may extend in a
left-right direction. The dustpan may be disposed at an
opposite side of the partition with respect to the rotation
axis of the agitator.

[0028] The cleaner may further include a pan elastic
member having one end fixed to the dustpan and the
other end fixed to the housing assembly. The dustpan
may be further provided with a first pan fixing portion
where the one end of the pan elastic member is fixed. The
housing assembly may be further provided with a second
pan fixing portion where the other end of the pan elastic
member is fixed.

[0029] The first pan fixing portion may be disposed
higher than the second pan fixing portion.

[0030] The rotation axis of the agitator may extend in a
left-right direction. The first pan fixing portion and the
second pan fixing portion may be disposed at an opposite
side of the partition with respect to the rotation axis of the
agitator.

[0031] The cleaneraccording tothe present disclosure
may further include a dustpan stopper disposed at the
housing assembly. The dustpan stopper may form a
mutual interference structure with the dustpan to limit
rotation of the dustpan. The dustpan stopper may be
disposed within a rotation radius of the dustpan.

[0032] The dustpan stopper may be disposed at a
lower side of the dustpan.

[0033] The dustpan may further include a guide pan
housing formed to surround a part of the outer circumfer-
ential surface of the agitator, and a side pan housing
disposed at one side of the guide pan housing and
surrounding a side portion of the agitator.

[0034] The guide pan housing may include a curved
portion surrounding the outer circumferential surface of
the agitator, and a dust guard coupled to a lower end of
the curved portion and in contact with the floor. The dust
guard may protrude to a lower side of the collection
opening surface and may be formed of an elastic materi-
al.

[0035] A curvature center of the curved portion may be
disposed at an inside of the agitator.

[0036] The cleaneraccording to the presentdisclosure
may further include a through hole penetrating the side
pan housing and a pan guide inserted into the through
hole at the side surface of the housing assembly. A side
portion of the agitator may be rotatably supported by the
housing assembly through penetrating the through hole.
The side pan housing may be rotated through being
supported by the pan guide.
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[0037] In addition, a cleaner according to the present
disclosure includes a body, and a sweep module installed
on alower portion of the body to collect a foreign material.
The sweep module includes an agitator rotating and
collecting the foreign material on a floor, a storage space
where the foreign material collected by the agitator is
stored, and a dustpan for guiding the foreign material
moved by the agitator into an inside of a dust housing.
The dustpan covers a part of an outer circumferential
surface of the agitator and independently rotates with the
agitator. A rotation axis of the dustpan may be positioned
at a rotation axis of the agitator.

[0038] Thedustpan may bedisposedatanareaof40%
to 70% of an arbitrary circle surrounding an outer circum-
ference of the agitator.

[0039] The dustpan may move within an arc having a
center angle of 180 degrees to 220 degrees at an orbit of
the arbitrary circle surrounding the outer circumference
of the agitator. The dustpan may have a smaller length
than the arc.

[0040] Further, a cleaner according to the present dis-
closure includes a body having a circular shape when
view from an upper side, and a sweep module installed on
a lower portion of the body to collect a foreign material
and completely overlapped with the body vertically. The
sweep module includes an agitator rotating and collect-
ing the foreign material on a floor and a storage space
where the foreign material collected by the agitator is
stored. The storage space may be disposed at a front
side than the agitator.

[0041] Also, the cleaner according to the present dis-
closure may further include a spin mop that is rotated. A
mop portion may be attached to a lower surface of the
spin mop.

[0042] Firstly, according to the present disclosure, in-
terference or impact with or from an obstacle can be
minimized since a dustpan is rotated and is accommo-
dated into a collection space positioned atinside of a dust
housing when the dustpan is interfered with the obstacle
on a floor.

[0043] Secondly, accordingtothe presentdisclosure, a
collected foreign material can be transferred to a collec-
tion space, even if a dustpan collides with an obstacle on
a floor, since the dustpan is rotatable with respect to a
rotation axis of the agitator.

[0044] Thirdly, according to the present disclosure, a
collected foreign material can be transferred to a collec-
tion space in a state confined between a dustpan and an
agitator since the dustpan is in contact with an outer
circumferential surface of the agitator.

[0045] Fourthly, according to the present disclosure, a
dustpan can be returned to its original position by using
an elastic force of a pan elastic member since the pan
elastic member connects the dustpan and a housing
assembly,

[0046] Fifthly, according to the present disclosure, an
impact due to a contact with an obstacle can be mini-
mized since a dust guard, which is disposed at a lower
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end of the dustpan and is in contact with a floor, is formed
of an elastic material.

[0047] Sixthly, according to the present disclosure,
excessive rotation of a dustpan can be prevented by a
dustpan stopper disposed at a housing assembly and
disposed within a rotational radius of the dustpan.
[0048] Seventhly, according to the present disclosure,
resistance against a driving or traveling direction of a
cleaner can be minimized and a dustpan disposed at a
rear side of an agitator can effectively collect a foreign
material moved through sweeping of the agitator since
the agitator rotates from a front side to a rear side.
[0049] Eighthly, according to the presentdisclosure, by
disposing an agitator close to a center of a body in a
structure in which the agitator and a dust housing are
integrated with each other, the agitator is not disturbed by
an external obstacle and a width of the agitator in a left-
right direction can be maximized. Thereby, a cleaning
area can be maximized, a body can escape quickly when
trapped in the obstacle, and the body can rotate easily.
[0050] Ninthly, according to the present disclosure,
rotation of a cleaner can be easy by a circular shape of
a body. A size of an area to be cleaned by a spin mop at
once can be maximized and rotation of a body is not
disturbed by a shape of the spin mop when the body
rotates, since rotation axes of a pair of spin mops are
eccentrical or deviated from a center of the body and a
part of each spin mop is overlapped with the body verti-
cally. That is, a part of each spin mop is exposed to an
outside of the body. Even if the spin mop is exposed to the
outside of the body, the spin mop has a circular shape,
and thus, friction between an obstacle and the spin mopis
reduced when the body rotates. Accordingly, the rotation
of the body can be easy.

[0051] Tenthly, according to the present disclosure, a
body has acircular shape and a dry-type module does not
protrude to an outside of the body. Accordingly, the
cleaner can be freely rotated at any position in a cleaning
area. Also, an agitator can have a sufficiently large width,
and thus, a cleaning range can be wide. Further, a mop-
ping operation while collecting a foreign material havinga
relatively large size can be performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052]

FIG. 1is a perspective view of a cleaner according to
a first embodiment of the present disclosure.

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

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

FIG. 4 is a front cross-sectional view of the cleaner
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
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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. 9is an exploded perspective view of the sweep
module viewed from a right side of FIG. 8.

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

FIG. 11isaplanview ofthe cleaner of FIG. 1in a state
that a case is removed.

FIG. 12is a bottom view of the cleaner shown in FIG.
11.

FIG. 13 is aright cross-sectional view of the cleaner
shown in FIG. 11.

FIG. 14 is a horizonal cross-sectional view showing
an inside of an installation space of the cleaner
shown in FIG. 1.

FIG. 15isan enlarged perspective view of afirstlever
shown in FIG. 8.

FIG. 16 is an enlarged perspective view of a second
lever shown in FIG. 9.

FIG. 17 is an enlarged perspective view of the sec-
ond lever viewed from a left side of FIG. 16.

FIG. 18is a partially exploded perspective view of the
sweep module showing a coupled structure of an
agitator shown in FIG. 5.

FIG. 19 is an exploded perspective view showing an
assembled structure of a driven coupling shown in
FIG. 18.

FIG. 20 is a perspective view viewed from a left side
of FIG. 19.

FIG. 21 is a right cross-sectional view showing the
agitator of FIG. 18.

FIG. 22 is an exploded perspective view of a driving
unit viewed from a left side of FIG. 18.

FIG. 23 is an exploded perspective view of a dust
housing shown in FIG. 5.

FIG. 24 is an enlarged view of a dustpan shown in
FIG. 23.

FIG. 25 is an exploded perspective view of the dust
housing shown in FIG. 5 when viewed from an upper
left side.

FIG. 26 is an exploded perspective view of the dust
housing shown in FIG. 5 when viewed from a lower
left side.

FIG. 27 is an exploded perspective view of the dust
housing shown in FIG. 5 when viewed from a rear
side.

FIG. 28 is an exploded perspective view of the dust
housing shown in FIG. 5 when viewed from a lower
front side.

FIG. 29 is a cross-sectional view showing a dustpan
stopper shown in FIG. 7.

FIG. 30 is an exemplary operation view of the dust-
pan according to the first embodiment of the present
disclosure.

FIG. 31 is a bottom view showing the cleaner of FIG.
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1 for explaining a weight center and lowest ends of
spin mops according to the present disclosure.
FIG. 32is a plan view of the cleaner of FIG. 1 viewed
from an upper side in a state that a case is removed
from the body for explaining the weight center ac-
cording to the present disclosure.

FIG. 33 is a bottom view of a cleaner according to
another embodiment of the present disclosure for
explaining a relationship between a weight center
and other components.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0053] 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 base on
adriving direction of a cleaner (a vacuum cleaner). Thisis
just for explaining the present disclosure with reference
to the accompanying drawings to be clearly understood.
Therefore, directions may be defined differently depend-
ing on where a reference is placed.

[0054] Forexample, adirection paralleltoanimaginary
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 long-
itudinal direction. A front direction may mean a main
traveling direction of a mobile robot or a main traveling
direction of a pattern traveling of a mobile robot. In this
instance, the main traveling direction may mean a vector
sum value of directions traveling in a predetermined time.
[0055] 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 pos-
sible.

[0056] 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.

[0057] The present disclosure may be applied to a
cleaner (for example, a vacuum cleaner) manually
moved by a user or a robot cleaner traveling or driving
on its own. Hereinafter, an embodiment will be described
based on a robot cleaner.
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[0058] FIG. 1isaperspective view of a cleaner accord-
ing to a first embodiment of the present disclosure. FIG. 2
is aleft side view of the cleanershowninFIG.1.FIG. 3isa
bottom perspective view of the cleaner shown in FIG. 1.
FIG. 4 is afront cross-sectional view of the cleaner shown
in FIG. 1.

[0059] ReferringtoFIG. 1toFIG. 4, acleaner 1 accord-
ing to an embodiment of the present disclosure may
include a body 30 having a controller. The cleaner 1
may include a mop module 40 to mop a floor (a surface
to be cleaned) while being in contact with the floor. The
cleaner 1 may include a sweep module 2000 provided to
collect a foreign material on the floor.

[0060] The mop module 40 may be disposed atalower
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.

[0061] 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 at a
rear 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.
[0062] 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
direction or a counterclockwise direction when viewed
from an upper side. The spin mop 41 may be in contact
with the floor.

[0063] Inthe present embodiment, 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 direc-
tion 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
traveling direction of the cleaner, a spin mop disposed at
a left side may be referred to as a left spinmop 41a,and a
spin mop disposed at a right side may be defined as a
right spin mop 41b.

[0064] 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.

[0065] Each of 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. Each of the left spin mop 41a
and the right spin mop 41b may include a water container
(a water receiving portion) 413.

[0066] The leftspin mop41aand therightspinmop41b
may be rotatably installed on a lower portion of the body
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30, be in contact with a floor, and move the body 30.
[0067] Rotation axes osa and osb (see FIG. 31) of the
pair of spin mops may cross a lower surface of the body
and be vertically overlapped with the body. The rotation
axes osa and osb of the pair of spin mops may be
eccentrical or deviated from a center of the body, and a
part of the left spin mop 41a and a part of the right spin
mop 41b may be vertically overlapped with the body 30.
[0068] Therefore, according to the present disclosure,
rotation of the body is not hindered or disturbed by a
shape of the spin mop when the body rotates. That is,
when a part of each spin mop is exposed to an outside of
the body, the spin mop has a circular shape, and thus,
friction between an obstacle and the spin mop is reduced
when the body rotates. Accordingly, the rotation of the
body can be easy.

[0069] Thatis, if entire portions of the left spinmop 41a
and right spin mop 41b overlap vertically with the body 30,
rotational motion of the body 30 is easy, but an area to be
cleaned at once is too small. Thus, according to the
present disclosure, the left spin mop 41a and the right
spin mop 41b may be exposed at the outside of the body
30 to a degree that it does not disturb the rotation of the
body 30, and an area to be cleaned by the left spin mop
41a and the right spin mop 41b can be maximized.
[0070] 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.
Considering a relationship with a sweep module, a posi-
tion where each spin mop is exposed may be preferably
positioned between a lateral side and a rear side of the
body 30. A distance between a center of the body 30 and
the rotation axis osa of the left spin mop 41a may be the
same as a distance between the center of the body 30
and the rotation axis osb of the right spin mop 41b.
[0071] 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
preventaforeign material on the floor from first contacting
the mop module 40, the sweep module 2000 may pre-
ferably disposed at the front side of the cleaner 1 in a
traveling direction.

[0072] 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 may be
installed on a lower portion of the body 30.

[0073] The sweep module 2000 may be completely
overlapped with the body 30 vertically. In this instance,
the phrase of "the sweep module 2000 is completely
overlapped with body 30 vertically" may mean that an
entire portion of the sweep module 2000 is vertically
overlapped with the body 30 and the sweep module
2000 is not exposed to an outside of the body 30 when
viewed from an upper side.

[0074] 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
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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 smallerthana
width of the mop module 40 in the left-right direction.
[0075] 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. An outer surface of the body 30
may form at least a part of a circle having a radius having
an error with a reference radius within a reference error
range. Specifically, when viewed from a vertical direction,
50% or more of the body 30 may form a part of a circular
shape, and the remaining portion of the body 30 may
have a shape close to a circular shape in consideration of
coupling with other components or elements. In this
instance, the circular shape may not mean a complete
circle of mathematical meaning, but may mean a circle of
engineering meaning with error.

[0076] 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.

[0077] 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 beacircularshape. Since the case 31 has aplane
shape of a circular shape, a rotation radius when rotating
can be minimized. An outer surface of the case 31 may
form at least a part of a circle having a radius having an
error with a reference radius within a reference error
range.

[0078] The case 31 may include an upper wall 311
having an overall shape in a circular shape, and a side
wall 312 formed integrally with the upper wall 311 and
extending downward from an edge of the upper wall 311.
[0079] 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 at a rear side based on
the traveling direction of the cleaner. Since the water tank
81 is inserted through the water-tank insertion opening
313, the water-tank insertion opening 313 may be pre-
ferably disposed close to the mop module 40.

[0080] The mop module 40 may be coupled to the base
32. The sweep module 2000 may be coupled to the base
32. Acontroller Co and a battery Bt may be disposedinan
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 80 may
be disposed at the body 30.

[0081] 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-
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down direction, and the sweep module 2000 may be
detachably inserted into the insertion hole 323.

[0082] FIG. 5is a perspective view of the sweep mod-
ule showninFIG. 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
showninFIG. 3. FIG. 9is an exploded perspective view of
the sweep module viewed from aright side of FIG. 8. FIG.
10 is a partially exploded perspective view of the sweep
module shown in FIG. 5.

[0083] With reference to FIG. 5 to FIG. 10, the sweep
module 2000 may be detachably mounted orinstalled 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 32 through a lever 2500.
[0084] 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
storage housing 326 may be assembled with the base
32 and may be disposed at an upper side of the insertion
hole 323.

[0085] The storage housing 326 may protrude to an
upper side from the base body 321.

[0086] 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.

[0087] 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 alever
2500. The dust housing 2100 may be detachably as-
sembled 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 transmit
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 sepa-
rate the driving coupling 2320 and the driven coupling
2220 by receiving operation force.

[0088] The dust housing 2100 accommodates the agi-
tator 2200. A foreign material collected through the rota-
tion of the agitator 2200 may be stored in the dust housing
2100. Thatis, the dust housing 2100 provides an installa-
tion and operation structure of the agitator 2200, and also
provides a storage space for a foreign material.
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[0089] The dusthousing 2100 may include a collection
space 2102 for a rotation of the agitator 2200 and a
storage space 2104 for storing a foreign material. The
dusthousing 2100 may longitudinally extend in a left-right
direction. A width of the dust housing 2100 may be
narrower than a width of the mop module 40.

[0090] 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.

[0091] 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
housing 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.

[0092] 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.

[0093] Inthepresentembodiment, the collection space
2102 may be positioned at a rear side of the storage
space 2104.

[0094] 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.

[0095] In addition, the storage space 2014 may be
disposed at a front side of the agitator 2200. When the
body of the cleaner has a circular shape or a shape close
to a circular shape, rotation in place is easy. When the
rotation in place is easy, the cleaner can easily escape
from an obstacle area or a corner. However, when the
body of the cleaner has a circular shape, a width of an
agitator is limited to be smaller than a diameter of the
body so that the agitator is not disturbed by the obstacle
during the body rotates. Accordingly, in the present dis-
closure, rotation of the body can be easy by limiting the
width of the agitator to be smaller than the diameter of the
body. Also, the width of the agitator can be maximizedina
state that the agitator does not protrude from the body by
disposing the storage space that stores a foreign material
collected from the agitator at a front side than the agitator.
Therefore, a size of an area to be cleaned at once is not
reduced.

[0096] The upper housing 2110 and the lower housing
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2140 may be integrally assembled. The upper housing
2110 and the lower housing 2140 that are integrally
assembled may be defined as a housing assembly 2001.
[0097] 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.

[0098] The upper housing 2110 provides an upper
surface, a left upper surface, a right upper surface, and
a rear surface of the dust housing 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.

[0099] The upper housing 2110 may include a first
upper housing portion 2112, a second upper housing
portion 2114, a third 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 upper wall 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.

[0100] 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.

[0101] At least a part of the second upper housing
portion 2114 may have a curvature center at a rotation
axis of the agitator 2200. At least a part of the second
upper housing portion 2114 may have an arc shape.
[0102] 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 aninner surface of the second upper housing portion
2114.

[0103] Aforeign material collected through a contact of
the 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 foreign
material collected by the agitator 2200 may fall back to
the floor.

[0104] A collection opening surface 2101 may be
formed at the 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
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surface 2101.

[0105] The collection opening surface 2101 may be
disposed at a rear side than the storage space 2102.
[0106] 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.
[0107] The lower housing 2140 may include a first
lower housing portion 2142, a third lower housing portion
2146, afourth 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
provide 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.

[0108] Inthe presentembodiment, the first lower 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 housing
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.

[0109] 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-
tion 2118.

[0110] A left rotation axis of the agitator 2200 may
penetrate the left wall 2011 of the housing assembly,
and a right rotation axis of the agitator 2200 may pene-
trate the right wall 2012 of the housing assembly.
[0111] 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.

[0112] 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 collec-
tion 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
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an upper side from the first partition portion 2145a, parti-
tion the collection space 2102 and the storage space
2104, and be in contact with the agitator 2200.

[0113] Thefirst 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.

[0114] A length L1 of the collection opening surface
2101 in a front-rear direction may be smaller than a
diameter 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 agitator 2200 cannot be drawn out to an outside
through the collection opening surface 2101.

[0115] 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
contact with the floor.

[0116] The first partition portion 2145a may be not in
contact with the agitator 2200.

[0117] However, the second partition portion 2145b
may be in contact with the agitator 2200.

[0118] 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
agitator 2200. A radius of curvature R2 of the second
partition 2145b may be equal to or smaller than a dia-
meter of the agitator 2200.

[0119] 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
positioned higher than the rotation axis Ax of the agitator
2200.

[0120] The upper end 2147a of the second partition
portion 2145b may protrude to a rear side of the first
partition portion 2145a.

[0121] 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
surface of the agitator 2200 and guide the foreign materi-
al to the storage space 2104.

[0122] 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 a dust cover 2150 may open
and close the discharge surface 2105.

[0123] The dustcover 2150 may be disposed at a front
side of the housing assembly 2001 and may cover the
discharge surface 2105. The foreign material in the sto-
rage space 2104 may be discharged to an outside of the
sweep module 2000 through the discharge surface 2105.
[0124] The dust cover 2150 may be detachably as-
sembled with the housing assembly 2001. In the present
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embodiment, the dust cover 2150 and the housing as-
sembly 2001 may be assembled through a mutually-
engaged structure (a mutually-fastened structure, a mu-
tually-locked structure, or a mutually-hooked structure).
The mutually-engaged structure may be released by
operation force of a user.

[0125] 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.

[0126] 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.
[0127] 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 at the upper housing 2110 and the lower
housing 2140, respectively.

[0128] 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.

[0129] 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.

[0130] The upper protrusions 2151a and 2151b pro-
trude to an upper side at an upper surface of the upper
housing 2110. The lower protrusion 2151¢c and 2151d
protrude to a lower side at a bottom surface of the lower
housing 2140.

[0131] Atthe dustcover2150, 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
2151c and 2151d are formed.

[0132] The dust cover 2150 may include a front cover
portion 2153, a top cover portion 2154, a left 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.

[0133] The dust cover 2150 may have a concave in-
sertion space from a rear side to a front side. The left
cover portion 2155 and the right cover portion 2156 may
be arranged to be inclined toward the front side.

[0134] The upper engaged groove 2152a and 2152b
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are formed at the top cover portion 2154. The lower
engaged groove 2152c and 2152d are formed at the
bottom cover portion 2157. The upper engaged groove
2152a and 2152b and the lower engaged groove 2152¢
and 2152d may be preferably disposed to be opposite to
each other.

[0135] Theupperengaged groove 2152aand 2152b or
the lower engaged groove 2152c and 2152d may have a
shape of a groove or a hole.

[0136] 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
ofthe dust cover 2150. The insertion portion 2160 may be
located at a front side of the upper housing 2110 and the
lower housing 2140.

[0137] The insertion portion 2160 may include a top
insertion portion 2164, a leftinsertion portion 2165, aright
insertion portion 2166, and a bottom insertion portion
2167. The top insertion portion 2164 may form an upper
side of the discharge surface 2105 and protrude to a front
side. The leftinsertion 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
ofthe discharge surface 2105 and protrude to a front side.
[0138] In the present embodiment, the top insertion
portion 2164, the left insertion portion 2165, the right
insertion portion 2166, and the bottom insertion portion
2167 are connected. Unlike the present embodiment, 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.

[0139] 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
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.

[0140] 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.

[0141] 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 2152c and 2152d to form a mu-
tually-engaged structure.

[0142] By operationforce of auserto pull the dust cover
2150, the dust cover 2150 or the insertion portion 2160 is
elastically deformed and thus the mutually-engaged
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structure is released.

[0143] The agitator 2200 may be disposed to be ro-
tated in the housing assembly 2001.

[0144] 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.

[0145] Arotation axis of the agitator 2200 is disposed in
the left-right direction and the agitator 2200 may rotate
forward or backward.

[0146] The housing assembly 2001 may further in-
clude a first journal 2010 and a second journal 2020
supporting the agitator 2200. The first journal 2010 is
disposed 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.

[0147] The first journal 2010 and the second journal
2020 penetrate the housing assembly 2001 in the left-
rightdirection and communicate with the collection space
2102.

[0148] In the present embodiment, the first journal
2010 and the second journal 2020 may have a cylindrical
shape. Unlike the presentembodiment, atleast 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 firstjournal and
the second journal are arranged to support the rotation
axis of the agitator 2200 at a lower side.

[0149] 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.

[0150] FIG. 11isaplanviewofthecleanerof FIG.1ina
state that a case is removed. FIG. 12 is a bottom view of
the cleaner shown in FIG. 11. FIG. 13 is a right cross-
sectional view of the cleaner showninFIG. 11.FIG. 14isa
horizonal cross-sectional view showing an inside of an
installation space of the cleaner shown in FIG. 1.
[0151] Referring to FIG. 11 to FIG. 14, the sweep
module 2000 may further include a housing elastic mem-
ber 327 that provides elastic force to the dust housing
2100. The housing elastic member 327 may be disposed
at the installation space 325.

[0152] The housing elastic member 327 may be dis-
posed at the base 32, and more particularly, may be
installed on the storage housing 326. In the present
embodiment, 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 may be disposed at the storage housing
326.

[0153] The housing elastic member 327 may elasti-
cally support an upper surface of the dust housing 2100.
[0154] 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
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space 325. An elastic-member storage space 328b in
which the housing elastic member 327 is accommodated
may be formed at a lower side of the elastic-member
storage portion 328.

[0155] 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 elas-
tic-member storage space 328b and the installation
space 325.

[0156] In addition, an elastic-member support portion
329, which is disposed at a lower side of the elastic-
member storage space 328b and is connected to the
storage housing 326, may be further disposed.

[0157] The elastic-member support portion 329 may
be positioned at a lower side than the elastic-member
storage portion 328.

[0158] The housing elastic member 327 may be in-
serted between the elastic-member storage portion 328
and the elastic-member support portion 329. The hous-
ing elastic member 327 may be exposed to an upper side
of the storage housing 326 through the elastic-member
opening surface 328a.

[0159] The housing elastic members 327 may be posi-
tioned at both sides of the elastic-member support por-
tion 329, respectively.

[0160] 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.

[0161] The housing elastic member 327 may include a
first elastic portion 327a, a second elastic portion 327b,
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 327¢c 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
storage space 328b.

[0162] Each of the second elastic portion 327b and the
third elastic portion 327¢c may be bent from the first elastic
portion 327a.

[0163] 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
toward a left down side, and the third elastic portion
327c may be disposed to be inclined toward a right down
side.

[0164] When the dust housing 2100 is inserted into the
installation space 325, the second elastic portion 327b
and the third elastic portion 327¢c may elastically support
an upper surface of the dust housing 2100.

[0165] When the mutually-engaged structure of the
dust housing 2100 and the base 32 is released by the
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first lever 2510 and the second lever 2520, the second
elastic portion 327b and the third elastic portion 327¢c
push the dusthousing 2100 to alower side and moves the
dust housing 2100 to an outside of the storage housing
326.

[0166] By the elastic force of the housing elastic mem-
ber 327, auser can easily separate the dust housing 2100
from the installation space 325.

[0167] 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
housing 2100 is repeatedly mounted and separated,
the housing elastic member 327 is firmly supported by
the elastic-member support portion 329.

[0168] An arrangement of a collection space and a
storage space of a sweep module will be described in
more detail with reference to FIG. 6, FIG. 7, FIG. 13, and
FIG. 14.

[0169] In the present embodiment, the body 30 may
have a circular shape when viewed in a top view. More
particularly, a front side or a front portion of the body 30 (a
portion at a front side of a traveling direction) may have a
circular shape. When a front side F of the body 30 has a
circular shape, a rotational radius can be minimized.
[0170] More particularly, in the present embodiment, a
diameter M of each spin mop 41a and 41b that moves the
cleaner may be larger than a radius of the body 30. When
viewed in the top view, since the diameter M of each spin
mop 41a and 41b is larger than the radius of the body 30,
a center O of the body 30 is positioned between the spin
mops 41a and 41b.

[0171] When the rotation radius of the body 30 is
minimized, a volume of the body 30 can be maximized
within the same rotation radius, and accordingly, an
internal volume of the body 30 can be increased. As
the internal volume of the body 30 increases, a volume
of the water tank 81 or the storage space 2104 can
become larger.

[0172] The sweep module 2000 may be positioned ata
front side than the map module 40. More particularly, the
sweep module 2000 may be positioned at a front side
than the spin mops 41a and 41b, and the collection
opening surface 2101 may be positioned at a front side
than each spin mop 41a and 41b. Since the foreign
material on a floor is swept through the collection opening
surface 2101, each of the spin mops 41a and 41b should
not be overlapped with the collection opening surface
2101. Due to this arrangement, a width W1 of the sweep
module 2000 in a left-right direction may be smallerthana
diameter of the body 30.

[0173] Inthe present embodiment, the sweep module
2000 may have selectively detachable structure to the
installation space 325 formed at the base 32.

[0174] Thus, the storage space 2104 and the collection
space 2102 of the sweep module 2000 may be disposed
at an inside of the installation space 325. The collection
space 2102 may be disposed at a rear side than the
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storage space 2104. When viewed in a top view, the
collection space 2102 may be disposed closer to the
center O of the body 30 than the storage space 2104.
[0175] Inthe presentembodiment,the collection space
2102 and the storage space 2104 may be disposed on
the same plane.

[0176] Inorderto maximize a width of the agitator 2200
thatdetermines a cleaning area, the agitator 2200 should
be disposed close to the center O of the body 30.
[0177] Since the collection space 2102 is disposed
closer to the center O of the body 30 having a shape
close to a circular shape when viewed in a top view, the
storage space 2104 may be disposed at a front side than
the collection space 2102.

[0178] In the present embodiment, in a structure in
which the mop module 40 is disposed at a rear side of
the cleaner in the traveling direction and the sweep
module 2000 is disposed at a front side of the mop
module 40, the storage space 2104 in which the foreign
material is stored is positioned at a front side of the
collection space 2102.

[0179] The agitator 2200 is disposed in a left-right
direction and rotated in a front-rear direction. In order
to minimize interference with the rotated agitator 2200, a
length of the collection space 2102 in the front-right
direction may be equal to or larger than a diameter of
the agitator 2200.

[0180] A maximum width of the sweep module 2000 in
the left-right direction is defined as a maximum width W1,
and a minimum width of the sweep module 2000 in the
left-right direction is defined as a minimum width W2. The
maximum width W1 may be a width of the sweep module
2000 in the left-right direction when the first side cover
2170 and the second side cover 2180 of the dust housing
2100 are included. The minimum width W2 may be a
width of the front cover portion 2153 of the dust cover
2150 in the left-right direction. The minimum width W2
may be positioned at a front side than the maximum width
W1,

[0181] When viewed in a top view, since the body 30
may have a shape close to a circular shape, a front side of
the sweep module 2000 positioned at a front side than the
center O may have an arc shape.

[0182] Since the installation space 325 corresponds to
the sweep module 2000, a maximum width at a rear side
of the installation space 325 may be equal to or larger
than the maximum width W1, and a maximum width at a
front side of the installation space 325 may be equal to or
larger than the minimum width W2.

[0183] Since the collection space 2102 and the storage
space 2104 are disposed at an inside of the sweep
module 2000, widths of the collection space 2102 and
the storage space 2104 may be smaller than the max-
imum width W1.

[0184] A maximum width of the installation space 325
is defined as a maximum width S1, and a minimum width
of the installation space 325 is defined as a minimum
width S3. Since the collection space 2102 and the sto-
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rage space 2104 are partitioned based on the partition
2145 of the dust housing 2100, a width of the partition
2145 in the left-right direction is defined as a width S2.
[0185] The width S2 of the partition 2145 may be
smaller than the maximum width S1 of the installation
space 325 and may be larger than the minimum width S3
of the installation space 325.

[0186] Since the agitator 2200 is disposed at the col-
lection space 2102, a width Aw of the agitator 2000 in the
left-right direction may be smaller than a maximum width
of the collection space 2102.

[0187] The width Aw of the agitator 2000 in the left-right
direction may be greater than an interval of spin shafts
414 and may be smaller than awidth W1 of the installation
space in the left-right direction.

[0188] Since the agitator 2200 is disposed at the col-
lection space 2102, when the width of the collection
space 2102 in the left-right direction is maximized, the
width Aw of the agitator 2000 in the left-right direction may
be larger. When the width Aw of the agitator 2000 in the
left-right direction is maximized, an area to be cleaned at
once can be maximized.

[0189] In the present embodiment, since the partition
2145 partitions the collection space 2102 and the storage
space 2014, a front-side width S2 of the collection space
2102 may be equal to a rear-side width S2 of the storage
space 2104.

[0190] Unlike the present embodiment, the front-side
width of the collection space 2102 and the rear-side width
of the storage space 2104 may be different. In this case, a
foreign material collected at both ends of the agitator
2200 may not be moved to the storage space 2014.
[0191] Inorderto maximumly utilize the width Aw of the
agitator 2000 in the left-right direction, the rear-side width
S2 of the storage space 2104 may be the same as the
front-side width S2 of the collection space 2102, as in the
present embodiment. Due to a thickness of the dust
housing 2100 in a manufacturing process, the rear-side
width S2 of the storage space 2104 may be slightly
smaller.

[0192] The width Aw ofthe agitator 2000 in the left-right
direction may be smaller than an interval between the left
wall 2011 and the right wall 2012 of the dust housing
2100.

[0193] FIG. 15 is an enlarged perspective view of the
first lever shown in FIG. 8. FIG. 16 is an enlarged per-
spective view of the second lever shownin FIG. 9. FIG. 17
is an enlarged perspective view of the second lever
viewed from a left side of FIG. 16.

[0194] ReferringtoFIG, 9, FIG. 10,and FIG. 15to FIG.
17, the lever 2500 may be disposed between the base 32
and the dust housing 2100 and may form a mutually-
engaged structure with respect to the base 32 and the
dust housing 2100. The lever 2500 may form a mutually-
engaged structure with the dust housing 2100 in a direc-
tion of gravity and suppress the dust housing 2100 from
being separated from a lower side of the base 32.
[0195] A plurality of levers 2500 may be disposed, and
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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.

[0196] The first lever 2510 is disposed at a left side of
the dust housing 2100, and the second lever 2520 is
disposed at a right side of the dust housing 2100.
[0197] Operation mechanisms of the first lever 2510
and the second lever 2520 are the same, and only
operation directions of the firstlever 2510 and the second
lever 2520 are opposite to each other.

[0198] 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.
[0199] The sweep module 2000 may include a first
lever 2510, a second lever 2520, a first-lever elastic
member 2541, and a second-lever elastic member
2542. The first lever 2510 may be disposed at one side
of the housing assembly to be relatively movable in the
left-right direction. The second lever 2520 may be dis-
posed at the other side of the housing assembly to be
relatively movable in the left-right direction. The first-lever
elastic member 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.

[0200] 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.
[0201] In the present embodiment, the dust housing
2100 may be provided with a first side cover 2170 cover-
ing or shielding the first lever 2510 and a second side
cover 2180 covering or shielding the second lever 2520.
[0202] 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 presentembodiment, 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.

[0203] 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.

[0204] The firstside cover2170 may include a first side
cover body 2173, a through hole 2171 or 2172, a hook
portion 2174, a journal-coupled portion 2175, and a
fastening portion 2176. The first side cover body 2173
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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).

[0205] The fastening portion 2176 and the hook portion
2174 are disposed at opposite sides based on the jour-
nal-coupled portion 2175. A plurality of hook portions
2174 may be arranged in an up-down direction.

[0206] The journal-coupled portion 2175 may be in-
serted into an inner diameter of the first journal 2010.
[0207] 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.
[0208] 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.

[0209] 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.

[0210] 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
portion 2519 longitudinally extends in the front-rear di-
rection, the operation portion 2519 may easily receive
operation force of a user in the left-right direction.
[0211] Auser may move the firstlever 2510 by pushing
the operation unit 2519 in the left-right direction.

[0212] 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
the present embodiment.

[0213] Theleverengaging portion 2516 has a structure
that forms a mutually-engaged structure in a direction of
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gravity and minimizes forming a mutually-engaged struc-
ture in an opposite direction of gravity. Therefore, an
upper surface of the lever engaging portion 2516 may
have around shape or aninclined surface to a lower side,
and a lower surface of the lever engaging portion 2516
may have a flat surface.

[0214] 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.

[0215] The sweep module 2000 may include a first
guide 2545, a first 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
firstguide hole 2518 may be formed at the firstlever 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 guided. 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 mu-
tually interfere with the second lever 2520 to guide a
movement direction of the second lever 2520. The sec-
ond 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.

[0216] 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.
[0217] 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.

[0218] 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
first lever 2510. The first-lever elastic member 2541
elastically supports the first lever 2510 toward an outside
of the dust housing 2100.

[0219] The sweep module 2000 may further include a
structure for preventing displacement of the lever elastic
members 2541 and 2542.

[0220] In order to maintain an operation position of the
first-lever elastic member 2541, the sweep module 2000
may include a first position fixing portion 2517 and a
second position fixing portion 2544. The first position
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fixing portion 2517 may be disposed at the firstlever 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 in-
serted into the second position fixing portion 2544.
[0221] 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
embodiment, the first position fixing portion 2517 may
have a boss shape, and the second position fixing portion
2544 may have a groove shape.

[0222] The first position fixing portion 2517 may be
inserted 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 direc-
tion. Thus, a movement of the first-lever elastic member
2541 inthe front-rear direction or in the up-down direction
may be suppressed.

[0223] 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
portion 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.

[0224] 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
ataportion of alower side of the firstjournal 2010, and the
second position fixing part 2544b may have a concave
shape at a portion of an upper side of the first guide 2545.
[0225] 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.
[0226] 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.

[0227] 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
thefirstlever 2510, when the operation force of the useris
removed, the first lever 2510 is moved back to the first
side cover 2170 and the lever engaging portions 2516 are
exposed to an outside of the through holes 2171 and
2172.

[0228] The sweep module 2000 may be maintained in
a state mounted on the base 32 through the mutually-
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engaged structure of the lever engaging portion 2516
protruding to an outside of the through holes 2171 and
2172 and the base 32.

[0229] When the mutually-engaged structure between
the lever engaging portion 2516 and the base 32 is
released, the sweep module 2000 can be separated from
the base 32.

[0230] In the 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 both of the mutual engagements of the first
lever 2510 and the second lever 2520 are released.
[0231] 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.
[0232] The second lever 2520 may include an upper
lever body 2522, a lower lever body 2524, a lever enga-
ging 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
second side cover 2180, be integral with the upper lever
body 2522, be exposed to an outside of the housing
assembly 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.

[0233] When it is necessary to distinguish the lever
engaging portion 2516 of the first lever from the lever
engaging portion 2526 of the second lever, the lever
engaging portion 2516 of the first lever is referred to as
one-side lever engaging portion, and the lever engaging
portion 2526 of the second lever is referred to as the
other-side lever engaging portion.

[0234] The lever engaging portion 2526 may protrude
from the lower lever body 2522 to an outside (a side
opposite to the agitator). The lever engaging portion 2526
may include a first lever engaging portion 2526a and a
second lever engaging portion 2526b.

[0235] 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.
[0236] 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
respect 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
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formed at a sidewall 3262 of the storage housing 326.
[0237] Thefirstengaged groove 3266a and the second
engaged groove 3266b may be positioned at a lower side
than a driven coupling 2220 and a driving coupling 2320.
[0238] In the present embodiment, a mutually-en-
gaged structure is formed in a direction of gravity through
the engaging groove and the lever engaging portions at
one side and the other side of the sweep module 2000,
respectively.

[0239] Unlike in the present embodiment, only the first
lever 2510 in which the driven coupler is not disposed
may form the mutually-engaged structure downward with
the base 32. The other side of the sweep module 2000
may be supported by the body 30 through the driving
coupling 2320 and the driven coupling 2220 described
later.

[0240] In the present embodiment, the sweep module
2000 may be detachably coupled to the body 30 by the
engaged groove at one side, the one-side lever engaging
portion, the engaged groove at the other side, and the
other-side lever engaging portion, the driving coupling
2320, and the driven coupling 2220.

[0241] The second side cover 2180 may include a
second 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.

[0242] 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.

[0243] 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 sec-
ond lever 2520 at the other side (aright side in the present
embodiment) of the dust housing 2100 and mutually
interfere 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 2546
may be disposed at the dust housing 2100 and one end of
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the second-lever elastic member 2542 may be inserted
into the fourth position fixing portion 2546.

[0244] 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
assembly 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 driving 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 disposed between the agitator assembly 2210 and the
driven coupling 2220, provide elastic force to the driven
coupling 2220, and press the driven coupling 2220 to-
ward 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.

[0245] The agitator assembly 2210 may include an
agitator body 2240, a shaft member 2201, a collection
member 2250, and a bearing 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,
respectively, 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 bearing 2600 may provide rolling friction to the
shaft member 2201.

[0246] 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
lever. In the 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.

[0247] Thedriven 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
agitator assembly 2210 and the driving unit 2300.
[0248] 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.

[0249] 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
agitator body 2240 rotates. The collection member
2250 may penetrate the collection opening surface
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2101 and be in contact with the floor. The collection
member 2250 may be composed of a plurality of brushes.
[0250] 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.

[0251] FIG. 18is a partially exploded perspective view
of the sweep module showing a coupled structure of the
agitator shown in FIG. 5. FIG. 19 is an exploded per-
spective view showing an assembled structure of the
driven coupling shownin FIG. 18. FIG. 20is a perspective
view viewed from a left side of FIG. 18. FIG. 21 is a right
cross-sectional view showing the agitator of FIG. 18. FIG.
22 is an exploded perspective view of the driving unit
viewed from a left side of FIG. 18.

[0252] Referring to FIG. 16 to FIG. 18, the shaft mem-
bers 2201 may be disposed at one side and the other side
ofthe agitator body 2240, respectively. The shaft member
2201 may form a center of rotation of the agitator assem-
bly 2210.

[0253] 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.
[0254] 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.

[0255] 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-
ture in a rotation direction of the agitator 2200, but may be
separated in a rotation-axis direction (a left-right direction
in the present embodiment) of the agitator 2200.

[0256] 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.

[0257] 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 member
2201 and the agitator body 2240 maintain a state of a
mutually-engaged structure.

[0258] 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 mu-
tually 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
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2270 may be coupled to the coupling guide 2204.
[0259] 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.
[0260] A diameter or a size of the shaft portion 2203
may be smaller than a diameter of the rotating shaft body
2202.

[0261] 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.
[0262] 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.

[0263] 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
difference.

[0264] One end of the coupling elastic member 2230
may be supported by the first step 2205.

[0265] 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.

[0266] 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
be kept in close contact with the driving unit 2300 when
external force is not applied.

[0267] 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 embo-
diment).

[0268] 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.
[0269] 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.
[0270] A key 2247, which is inserted into the key
groove 2207, may be formed at the agitator body
2240. The key 2247 may protrude toward the shaft
member 2201 or the driven coupling 2220.

[0271] 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
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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 embodi-
ment) 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 por-
tion 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
presentembodiment) of the coupling body 2222 to have a
concave shape. The driving coupling 2320 coupled to the
driving unit 2300 may be detachably inserted into the
power transmission groove 2228.

[0272] Adiameterofthefirstguide groove 2224 maybe
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,

[0273] The first guide groove 2224 may have a circular
hollow shape.
[0274] 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 a hexagonal shape.

[0275] The coupling body 2222 may be provided with a
groove 2223, which has a concave shape to aninside in a
radial direction at an outer side surface. A diameter of the
groove 2223 may be smaller than an outer surface dia-
meter of the coupling body 2222.

[0276] 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.

[0277] The groove 2223 may be perpendicular to a
rotation center of the agitator 2200.

[0278] 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.

[0279] The second lever 2520 may further include a
first extension portion 2522a and a second extension
portion 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.

[0280] The first extension portion 2522a and the sec-
ond extension portion 2522b are structures for more
robust assembly with the driven coupling 2220. The first
extension portion 2522a and the second extension por-
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tion 2522b may be contact with one side surface 2223a
and the other side surface 2223b of the groove 2223.
[0281] 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.

[0282] A head 2702 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 in-
serted into and fastened to a fastening groove 2207 of the
through portion 2206.

[0283] 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
embodiment, the power transmission groove 2228 may
have a hexagonal groove when viewed from a lateral
side.

[0284] 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
communicated 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
communicated with the second guide groove 2226.
[0285] The power transmission groove 2228 may be
open toward the other side, and the first guide groove
2224 may be open toward one side.

[0286] 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.
[0287] The second lever 2520 may form a mutually-
engaged structure with the driven coupling 2220 with
respect 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.

[0288] When the driving coupling 2320 and the driven
coupling 2220 are mutually coupled, the driven coupler
2220 may protrude to an outside of the dust housing
2100. Specifically, the driven coupling 2220 may pene-
trate the opening surface 2185 of the second side cover
2180 and may protrude to an outside than the second
side cover 218.

[0289] By the operation of the second lever 2520, the
driven coupling 2220 may be moved to the same position
with the opening surface 2185 or to an inside than the
opening surface 2185. When the driven coupling 2220 is
moved to the same portion with the opening surface 2185
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orto the inside than the opening surface 2185, the driven
coupling 2220 can be prevented from being interfered
with the base 32 and the dust housing 2100 can be easily
separated.

[0290] Therefore, a moving distance of the second
lever 2520 may be greater than a thickness of the driven
coupler 2220 and the driving coupling 2320 in a coupled
state.

[0291] 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.

[0292] 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.

[0293] 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.

[0294] Since the sweep module 2000 according to the
present embodiment 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.

[0295] 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.
[0296] In this 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
coupling 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.

[0297] 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.

[0298] 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
orthe like to portions where the levers 2510 and 2520 can
be minimized. Accordingly, reliability according to the
operation can be ensured.

[0299] 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
coupling elastic member 2230.

[0300] In this instance, since the shaft member 2201
penetrates through the driven coupling 2220 and the
coupling stopper 2270 is coupled to the shaft member
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2201, the driven coupling 2220 can be prevented from
being separated from the shaft member 2201. Thatis, the
driven 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.

[0301] The driving unit 2300 may include a drive hous-
ing 2310, a sweep motor 2330, a power transmission
assembly 2340, and a driving coupling 2320. The drive
housing 2310 may be assembled with the body 30. The
sweep motor 2330 may be assembled with a drive hous-
ing 2310. The power transmission assembly 2340 may
be disposed at aninside of the drive housing 2310 and be
assembled with the sweep motor 2330 to receive rota-
tional force. The driving coupling 2320 may be coupled to
the power transmission assembly 2340 and be selec-
tively engaged with the driven coupling 2220.

[0302] 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
coupling 2220 are not detachable, the dust housing
2100 cannot be separated from the body 30.

[0303] Thedrive housing2310 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.

[0304] The drive housing 2310 may have any of var-
ious shapes of forms. In the present embodiment, the
drive housing 2310 shields or covers the power transmis-
sion assembly 2340 therein, and exposes only the sweep
motor 2330 and the driving coupling 2320 to the outside.
[0305] The drive housing 2310 may include a first drive
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 firstdrive housing 2312 and the second drive housing
2314, and a motor shaft of the sweep motor 2330 may
penetrate the hole 2316.

[0306] The powertransmissionassembly 2340 may be
disposed between the first drive housing 2312 and the
second drive housing 2314.

[0307] 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).

[0308] 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
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power transmission assembly 2340. The driving coupling
2320 may rotate in a state that the driving coupling is
installed on the coupling installation unit 2315.

[0309] 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 embodi-
ment, 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
second side cover 2180.

[0310] 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.
[0311] 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.

[0312] Inthe presentembodiment, the first drive hous-
ing 2312 may have a space formed therein, and the
power transmission 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 housing 2312.

[0313] 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.

[0314] A motor axis of the sweep motor 2330 may be
disposed in the left-rightdirection. The sweep motor 2330
may be disposed at one side or the other side of the drive
housing 2310.

[0315] The sweep motor 2330 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.

[0316] 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 embodi-
ment, 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.

[0317] 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.
[0318] The power transmission assembly 2340 may
include a plurality of gears. A number and a shape of
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gears included in the power transmission assembly 2340
may be various depending on a number of revolutions
and transmitted torque.

[0319] FIG. 23 is an exploded perspective view of the
dusthousing shown in FIG. 5. FIG. 24 is an enlarged view
of a dustpan shown in FIG. 23. FIG. 25 is an exploded
perspective view of the dust housing shown in FIG. 5
when viewed from an upper left side. FIG. 26 is an
exploded perspective view of the dust housing shown
in FIG. 5 when viewed from a lower left side. FIG. 27 is an
exploded perspective view of the dust housing shown in
FIG. 5 when viewed from a rear side. FIG. 28 is an
exploded perspective view of the dust housing shown
in FIG. 5 when viewed from a lower front side. FIG. 29is a
cross-sectional view showing a dustpan stopper shown
in FIG. 7. FIG. 30 is an exemplary operation view of the
dustpan according to the first embodiment of the present
disclosure.

[0320] A dustpan will be described in more detail with
reference to FIG. 7, FIG. 18, and FIG. 23 to FIG. 28.
[0321] The sweep module 2000 may further a dustpan
2800. The dustpan 2800 may be disposed at an inside of
the collection space 2102 and may be disposed between
the dust housing 2100 and the agitator 2200. A lower end
of the dustpan 2800 may protrude to a floor through the
collection opening surface 2101.

[0322] The sweep module 2000 may further include a
pan elastic member 2850 that is assembled to the dust
housing 2100 and the dustpan 2800 and provides elastic
force to the dustpan 2800.

[0323] By the elastic force of the pan elastic member
2850, a lower end of the dustpan 2800 may penetrate
through the collection opening surface 2101 and main-
tain a protruding state at a lower side.

[0324] In the present embodiment, the pan elastic
member 2850 is disposed to press the lower end of the
dustpan to the floor. Unlike the present embodiment, the
lower end of the dustpan may be in contact with the floor
only by a weight or a self-load of the dustpan.

[0325] The dustpan 2800 may be installed to be rota-
table relative to the agitator 2200. The dustpan 2800 may
be rotatably installed with the dust housing 2100. The
dustpan 2800 may surround the agitator 2200.

[0326] The dustpan 2800 may include a guide pan
housing 2830, a first side pan housing 2810, and a
second side pan housing 2820. The guide pan housing
2830 may surround a part of an outer surface of the
agitator 2200. The first side pan housing 2810 may be
disposed at one side (a left side in the present embodi-
ment) of the guide pan housing 2830 and cover one side
of the agitator 2200. The second side pan housing 2820
may be disposed at the other side (a right side in the
present embodiment) of the guide pan housing 2830 and
cover the other side of the agitator 2200.

[0327] The guide pan housing 2830 may be disposed
to surround a part of an outer circumferential surface of
the agitator 2200 having a cylindrical shape. A portion of
the agitator 2200 surrounded by the guide pan housing
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2830 may be associated with a rotational direction of the
agitator 2200.

[0328] Inthe presentembodiment, the agitator 2200 is
rotated from a front side to a rear side based on or with
respect to a driving direction or a traveling direction of the
cleaner. When viewed from a right surface based on the
driving direction or the traveling direction of the cleaner,
the agitator 2200 may rotate in a clockwise direction.
[0329] Since the agitator 2200 rotates from the front
side to the rear side, it assists in driving or moving the
cleaner. Since the agitator 2200 rotates from the front
side to the rear side, a foreign material on a floor may be
moved to a rear side by the agitator 2200.

[0330] The dustpan 2800 sweeps up the foreign ma-
terial moved to the rear side of the agitator 2200.
[0331] Thus, the guide pan housing 2830 may be
formed to surround a back surface of the agitator
2200. The guide pan housing 2830 may be in close
contact with an outer surface of the agitator 2200. Since
the guide pan housing 2830 is in close contact with an
outer circumferential surface of the agitator 2200, a for-
eign material may be confined between the agitator 2200
and the guide pan housing 2830. The foreign material
confined between the agitator 2200 and the guide pan
housing 2830 may be rotated together with the agitator
2200 and moved to the storage space 2104.

[0332] The guide pan housing 2830 may be preferably
formed to surround the agitator 2200 from a bottom to an
upper portion in order to easily transfer the foreign ma-
terial.

[0333] The guide panhousing 2830 may have a curved
surface, and a curvature center of the guide pan housing
2830 may be disposed at an inside of the agitator 2200.
[0334] The curvature center of the guide pan housing
2830 may be disposed at the rotation axis Ax of the
agitator 2200. A radius of curvature of an inner surface
of the guide pan housing 2830 may be the same as a
radius of curvature of an outer surface of the agitator
2200.

[0335] The guide pan housing 2830 may include a
curved portion 2832, a flat portion 2834, and a dust guard
2836. The curved portion 2832 may be formed to sur-
round a rear side of the outer circumferential surface of
the agitator 2200. The flat portion 2832 may extend from
an upper end of the curved portion 2832 and formed of a
flat surface. The dust guard 2836 may be coupled to a
lower end of the curved portion 2832 and be in contact
with a floor.

[0336] The dust guard 2836 may be coupled to the
lower end of the curved portion 2832. The dust guard
2836 may be preferably formed of a material having
elasticity. By the elasticity of the dust guard 2836, a
contact property with a floor can be enhanced, thereby
preventing the foreign material from escaping between
the dust guard 2836 and the floor.

[0337] During operation of the cleaner, the dust guard
2836 may protrude to a lower side than the collection
opening surface 2101. The dust guard 2836 may pro-
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trude to a lower side than a lower surface of the lower
housing 2140.

[0338] A lower end of the dust guard 2836 may be
positioned at a lower side than the collection opening
surface 2101. When the dust guard 2836 and an obstacle
of oron afloor collide or interfere with each other, the dust
guard 2836 may be accommodated into the collection
space 2102.

[0339] The dust guard 2836 may collide with a hard
structure on or of the floor while the cleaner drives or
travels. The dustguard 2836 formed of an elastic material
may cushion or relieve an impact during the collision.
[0340] When the guide pan housing collides with the
structure on or of the floor, the guide pan housing 2830
may cushion or relieve an impact through rotation. This
structure will be described later.

[0341] A length of the guide pan housing 2830 in the
left-right direction may be longer than the agitator 2200.
The first side pan housing 2810 and the second side pan
housing 2820 may cover a left side and a right side of the
agitator 2200, respectively.

[0342] Since the first side pan housing 2810 and the
second side pan housing 2820 have the same structure
and bisymmetrical or laterally symmetrical to each other,
the second side pan housing 2820 will be described as an
example.

[0343] A first through hole (not shown) through which
the agitator 2200 penetrates may be formed at the first
side pan housing 2810. A second through hole 2821
through which the agitator 2200 penetrates may be
formed at the second side pan housing 2820.

[0344] In the present embodiment, the agitator body
2240 and the shaft member 2201 may installed to pene-
trate through the through hole 2821.

[0345] The side pan housings 2810 and 2820 may be
rotated around or with respect to the rotation axis Ax of
the shaft member 2201. The side pan housings 2810 and
2820 may be supported by a component or an element
(e.g., the agitator body, the shaft member, or so on) of the
agitator 2200 to be rotated in the front-rear direction.
[0346] However, since the agitator 2200 is configured
to rotate, when the side pan housings 2810 and 2820 are
supported by the agitator 2200, the side pan housings
2810 and 2820 may also rotate. Therefore, in the present
embodiment, the side pan housings 2810 and 2820 are
assembled with the dust housing 2100 and rotated in the
front-rear direction in a state assembled with the dust
housing 2100.

[0347] The side pan housings 2810 and 2820 are
rotatably assembled with the left wall 2011 and the right
wall 2012 of the dust housing 2100, respectively.
[0348] The left wall 2011 may include an upper left wall
2011a disposed at the upper housing 2110 and a lower
left wall 2011b formed at the lower housing 21040. The
rightwall 2012 may include an upper right side wall 2012a
disposed at the upper housing 2110 and a lower right side
wall 2012b formed at the lower housing 2140.

[0349] Thefirstjournal 2010 may be disposed between
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the upper left wall 2011a and the lower left wall 2011b,
and the second journal 2020 may be disposed between
the upper right wall 2012a and the lower right wall 2012b.
[0350] A first journal groove 2015 by which the first
journal 2010 is supported may be formed between the
upper left wall 2011a and the lower left wall 2011b. The
first through hole may be positioned at an inside with
respect to the first journal 2010. The first through hole
may be disposed at an inside of the first journal groove
2015 and communicate with the firstjournal groove 2015.
[0351] A second journal groove 2016 by which the
second journal 2020 is supported may be formed be-
tween the upper right wall 2012a and the lower right wall
2012b. The second through hole 2821 may be positioned
at an inside with respect to the second journal 2020. The
second through hole may be disposed at an inside of the
second journal groove 2016 and communicate with the
second journal groove 2016.

[0352] A plurality of pan guides 2860 inserted into an
inside of the first through hole and guiding rotation of the
first side pan housing 2810 may be disposed at an inner
side surface of the upper left wall 2011a and the lower left
wall 2011b.

[0353] Similarly, a plurality of pan guides 2860 inserted
into an inside of the second through hole and guiding
rotation of the second side pan housing 2820 may be
disposed at an inner side surface of the upper right wall
2012a and the lower right wall 2012b.

[0354] The pan guides 2860 at the left wall may pro-
trude toward the right wall, and the pan guides 2860 at the
right wall may protrude toward the left wall.

[0355] The plurality of pan guides 2860 may be dis-
posed within the same radius with respect to the rotation
axis Ax and have the same radius of curvature. The pan
guides 2860 may be inserted into the through hole 2821
from outsides of the side pan housings 2810 and 2820.
[0356] The pan guide 2860 disposed at the left side
may support the first side pan housing 2810, and the pan
guide 2860 disposed at the right side may support the
second side pan housing 2820.

[0357] The guide pan housing 2830 may rotate around
orwith respectto arotation axis Axin a state supported by
the pan guide 2860.

[0358] One end of the pan elastic member 2850 may
be fixed to the dustpan 2800 and the other end of the pan
elastic member 2860 may be fixed to the dust housing
2100. The pan elastic member 2850 may return the
dustpan 2800 to an initial position through elastic force.
[0359] The pan elastic member 2850 may be disposed
at any of various positions. In the present embodiment,
the pan elastic member 2850 may be coupled to a side
pan housing and a dust housing 2100 (a lower housing in
the present embodiment).

[0360] The pan elastic members 2850 may be dis-
posed at the left side and the right side of the dustpan
2800, respectively, and provide elastic force in the same
direction at both sides of the dustpan 2800. The pan
elastic member 2850 may include a first pan elastic
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member and a second pan elastic member.

[0361] A first pan fixing portion 2842 to which one end
of the pan elastic member 2850 is fixed may be disposed
at the second side pan housing 2820, and a second pan
fixing portion 2844 to which the other end of the pan
elastic member 2850 is fixed may be disposed at the
lower housing 2140 (specifically, a right wall).

[0362] The first pan fixing portion 2842 may be dis-
posed at an upper side than or higher than the second
pan fixing portion 2844. The first pan fixing portion 2842
may be disposed at a rear side than the second pan fixing
portion 2844.

[0363] The pan elastic member 2850 may provide
elastic force so that a lower end of the dustpan 2800 is
rotated to a lower side.

[0364] In the present embodiment, since the dustpan
2800 is disposed at a rear side of the agitator 2200, the
first pan fixing portion 2842 and the second pan fixing
portion 2844 may be disposed at a rear side than the
rotation axis Ax.

[0365] When the agitator 2200 rotates, force to move
the body 30 to a front direction may be provided through
friction force by the agitator 2200 and the floor.

[0366] The foreign material on the floor is swept and
moved to the rear side by the rotation of the agitator 2200,
and the dustpan 2800 sweeps up the moved foreign
material.

[0367] Referring to FIG. 30, when the dustpan 2800
collides with a structure or an obstacle on or of the floor
while the cleaner drives, the dustpan 2800 may be ro-
tated around or with respect to the rotation axis Ax.
[0368] In the collision, the dust guard 2836 of the
dustpan 2800 is rotated about or with respect to the
rotation axis Ax and may be accommodated into the
collection space 2102.

[0369] That is, when the dust guard 2836 and an ob-
stacle collide with each other, the dust guard 2836 is
rotated to an upper side to reduce an impact and may be
accommodated into the collection space 2102, thereby
avoiding interference with the obstacle.

[0370] Inthe collision, the first pan fixing portion 2842 is
rotated from a rear side to a front side to expand the pan
elastic member 2850. When the interference due to the
obstacle is removed, the dustpan 2800 is rotated to an
original position by the elastic force of the pan elastic
member 2850.

[0371] When the dustpan 2800 collides with an obsta-
cle, the dustpan 2800 may be rotated by mutual inter-
ference with the obstacle. Thus, a front side of the body
30 can be prevented from being lifted away from the floor
and a height of the body 30 can be kept constant.
[0372] The dustpan 2800 rotates independently with
the agitator 2200. In this instance, the phrase that the
dustpan 2800 rotates may mean that the dustpan 2800
moves as a circular movement at a part of a circular orbit
surrounding the agitator 2200.

[0373] The dustpan 2800 may be disposed at an area
of 40% to 70% of an arbitrary circle surrounding the outer
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circumference of the agitator 2200. Specifically, most of
the area of 40% to 70% of the arbitrary circle where the
dustpan 2800 is disposed may be disposed at a rear side
than the rotation axis of the agitator 2200. Therefore, the
foreign material moved by the agitator 2200 may be
guided to the storage space positioned at a front side
than the agitator 2200.

[0374] The dustpan 2800 may move within an arc
having a center angle of 180 degrees to 220 degrees
at an arbitrary circular orbit (an orbit of an arbitrary circle)
CK surrounding the outer circumference of the agitator
2200 and may have a smaller length than the arc. Most of
the arc may be disposed at a rear side than the rotation
axis of the agitator 2200. Specifically, the dustpan 2800
may form an arc having a central angle of 170 degrees to
200 degrees at the arbitrary circular orbit surrounding the
outer circumference of the agitator 2200.

[0375] Meanwhile, referring to FIG. 29, in order to
prevent the dustpan 2800 from being excessively rotated
to the floor, a dustpan stopper 2870 may be formed at at
least one of the dustpan 2800 and the dust housing 2100.
[0376] The dustpan stopper 2870 is disposed within a
rotation radius of the dustpan 2800. In the present em-
bodiment, the dustpan stopper 2870 is disposed within
rotation radii of the side pan housings 2810 and 2820.
[0377] Specifically, the dustpan stopper 2870 may be
disposed at the lower housing 2140, and lower ends 2812
and 2822 of the side pan housing 2820 may be mutually
interfered with the dustpan stopper 2870.

[0378] Thedustpan stopper2870 may be disposedata
lower side than he lower end 2822 of the side pan housing
2820 and may support the lower end 2822.

[0379] Since the lower end 2822 is supported by the
dustpan stopper 2870, excessive rotation of the dustpan
2800 can be prevented even when the elastic force of the
pan elastic member 2850 is provided.

[0380] In the present embodiment, the dustpan stop-
per 2870 is disposed at the collection opening surface
2101.

[0381] Thedustpan stopper2870 may be disposedata
side portion of the guide pan housing 2830.

[0382] On the other hand, when the dustpan 2800 is
rotated due to interference with an obstacle, an upperend
2835 of the flat portion 2834 may be in contact with an
upper end 2147a of the partition 2145.

[0383] When the upper end 2835 of the flat portion
2834 and the upper end 2147a of the partition 2145 are in
contact with each other, the rotation of the dustpan 2800
is restricted.

[0384] Inparticular, in order to prevent a collision when
the flat portion 2834 and the partition 2145 are in contact
with each other, a lower surface of the upper end 2835
may be formed as an inclined surface 2835b and the
inclined surface 2835b may be in contact with and sup-
ported by aninclined surface 2147b of the partition 2145.
[0385] In this instance, the inclined surface 2835b of
the upper end 2835 may be positioned at an upper side
than the inclined surface 2147b of the partition 2145.
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[0386] That is, when the dustpan 2800 is rotated, the
flat portion 2834 is supported by the partition 2145 and
the rotation of the dustpan 2800 is restricted, thereby
preventing damage to the pan elastic member 2850.
[0387] In addition, since the flat portion 2834 is sup-
ported by the partition 2145, the dustpan 2800 can be
prevented from being excessively rotated and the dust-
pan 2800 can be prevented from not returning to an initial
position due to the excessive rotation.

[0388] 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 hor-
izontal plane, a robot cleaner may not stably drive and a
driving control may be difficult. Therefore, according to
the present disclosure, each spin mop 41 is inclined
downward toward an outside front side. Hereinafter, an
inclination and a motion of a spin mop 41 will be de-
scribed.

[0389] The central longitudinal line Po means a line
parallel to a front-rear direction and passing through a
geometric center Tc of a body. The central longitudinal
line Po may be defined as a line passing through the
geometric center Tc of the body while being perpendi-
cular to an imaginary line connecting a central axis of the
left spin mop and a central axis of the right spin mop.
[0390] Referring to FIG. 31, a point where the spin
rotation axis Osa of the left spin mop 41a and a lower
surface 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
intersect 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 w1r. When viewed from a lower side,
among rotational directions of the right spin mop 41b, a
clockwise direction is defined as a second normal direc-
tion w2f and a counterclockwise direction is defined as a
second reverse direction w2r. In addition, when viewed
from a lower side, 'an acute angle between an inclined
direction of a lower surface of the left spinmop41aand a
left-right direction axis’ and ’an acute angle between an
inclined direction of a lower surface of the right spin mop
41a and a left-right direction axis’ are defined as inclina-
tion-direction angles Ag1a and Ag1b, respectively. The
inclination-direction angle Ag1a of the left spin mop 41a
and the inclination-direction angle Ag1b of the right spin
mop 41b may be the same. Further, referringto FIG. 6, ’an
angle between a lower surface | of the left spin mop 41a
and an imaginary horizontal surface H and ’an angle
between alower surface | of the right spinmop41band an
imaginary horizontal surface H’ are defined as inclination
angles Ag2a and Ag2b.

[0391] Arightend oftheleft spinmop41aandaleftend
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
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reduced.

[0392] 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 ata
left front side of the rotation center Osa. In another
embodiment, the point Pla may be disposed at an exact
left side or at a left rear side based on the rotation center
Osa.

[0393] 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 Plb than the other point.
Thus, the greatest friction force may be generated at the
point Plb. In the present embodiment, the point Plb is
disposed at a right front side of the rotation center Osb. In
anotherembodiment, the point Plamay be disposed atan
exactrightside or atarightrear side based on the rotation
center Osb.

[0394] The lower surface of the left spin mop 41a and
the lower surface of the right spin mop 41b may be
inclined, 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.

[0395] The lower surface of the left spin mop 41a forms
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. 6, the
lowest point Pla at the lower surface of the left spin mop
41a is positioned at a left side portion. The highest point
Pha at the lower surface of the left spin mop 41a is
positioned 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.

[0396] According to the embodiment, an inclination-
direction angles Ag1a and Ag1b may be 0 degrees.
Further, according to the embodiment, when viewed from
alower side, a lower surface of the left spin mop 41a may
be inclined to have an inclined-direction angle Ag1ain 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 Ag1b in a
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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 41a
is 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
41bisinclined to have aninclined-direction angle Ag1bin
aclockwise direction with respect to the left-right direction
axis.

[0397] The movement of the cleaner 1 is achieved by
friction force with the floor or the ground generated by the
mop module 40.

[0398] 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 'aleft-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 generate
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.

[0399] 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
direction w1f and the right spin mop 41b may rotate at
the predetermined rpm R1 in the second normal direction
w2f.

[0400] 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
direction w1r and the right spin mop 41b may rotate at
the predetermined rpm R2 in the second reverse direc-
tion w2r.

[0401] 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
direction w1f, and the right spin mop 41b may rotate in
the second reverse direction w2r, may stop without rota-
tion, or may rotate at a rpom R4 smaller the rpom R3 in the
second normal direction w2f.

[0402] In order for the mop module 40 to generate the
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 w1r, may stop without rotation, or
may rotate at a rpom R6 smaller the rpm R5 in the second
normal direction w1f.

[0403] 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.

[0404] Referringto FIGS. 31 and 32, 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-
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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.

[0405] 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). Thatis, atleast 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.
Preferably, an entire portion of the right-mop motor 61b
may be vertically overlapped with the right spin mop 41b.
[0406] 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. Preferably, a
weight center (a center of gravity) MCa of the left-mop
motor 61aand a weight center (a center of gravity) MCb of
the right-mop motor 61b may be vertically overlapped
with the imaginary central 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. Alter-
natively, a geometric center of the left-mop motor 61aand
a geometric center of the right-mop motor 61b may be
vertically overlapped with the imaginary central horizon-
talline 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.

[0407] Since the weight center MCa of the left-mop
motor 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
symmetrical to each other. Accordingly, the friction force
of the spin mop 41 can be enhanced and running per-
formance and a left-right balance can be maintained.
[0408] Hereinafter, the spin rotation axis Osa of the left
spinmop 41ais referred to as a left spin rotation axis Osa,
and the spin rotation axis Osb of the right spin mop 41b is
referred to as a right spin rotation axis Osb..

[0409] Thewatertank81isdisposedatarearside 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 deviated 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
spinrotation axis Osa. Preferably, 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 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
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from the left spin rotation axis Osa.

[0410] 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
geometric center of the right-mop motor 61b or the weight
center MCb of the right-mop motor 61b may be deviated
tothe 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.
[0411] 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,
pressure is concentrated on the outer front side of each
spin mop 41. Therefore, running performance can be
improved by the rotational force of the spin mop 41.
[0412] 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.

[0413] 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 aright driving joint 65a may be disposed on the
right spin mop 41b (at an upper side of the right spin mop
41b).

[0414] Inthe present embodiment, one battery Bt may
be installed. At least a part of the battery Bt may be
disposed 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.

[0415] 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
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.

[0416] 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.

[0417] 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
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water tank 81. The weight center BC of the battery Bt or
the geometric center Tc of the battery Bt may be disposed
at arear side than a weight center (a center of gravity) SC
of the sweep module 2000.

[0418] 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 improving
friction force by the spin mop 41.

[0419] Aheightofthe battery Bt (a height of alower 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 disposed
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.

[0420] At least a part of the water tank 81 may be
disposed 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.

[0421] 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 long-
itudinal 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
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.

[0422] The weight center PC of the water tank 81 or the
geometric center of the water tank 81 may be disposed at
a rear side than the weight center BC of the battery Bt.
The weight center of the water tank 81 PC or the geo-
metric center of the water tank 81 may be disposed at a
rear side than the weight center SC of the sweep module
2000.

[0423] A heightof the 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
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(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.

[0424] 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.

[0425] 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%.
[0426] 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.
[0427] 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.
[0428] 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.
[0429] The agitator 2200 may be rotatably installed on
the dust housing 2100 and may be disposed ata 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.

[0430] A rotation axis of the agitator 2200 may be
parallel 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.

[0431] A left caster 58a and a right caster 58b being in
contact with the floor may be further provided at both
ends ofthe dust housing 2100. The left caster 58a and the



51 EP 4 005 457 B1 52

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.
[0432] The left caster 58a and the right caster 58b are
disposed at aline 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 horizontal
line HL, the agitator 2200, and the geometric center Tc of
the body 30. The left caster 58a and the right caster 58b
may be bisymmetrical to each other with respect to the
central longitudinal line Po. The left caster 58a and the
right caster 58b may be spaced apart at the same dis-
tance from the central longitudinal line Po.

[0433] 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 ad-
jacentto 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.

[0434] 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 (referto 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.

[0435] 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 robotis disposed to be
adjacent to the geometric center Tc of the body 30 and
thus stable driving can be achieved.

[0436] 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.
[0437] 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 at a front 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
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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.

[0438] By disposing components or elements symme-
trically 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.

[0439] FIG. 33 is a bottom view of a mobile robot
according to another embodiment of the present disclo-
sure for explaining a relationship between a weight cen-
ter and other components.

[0440] Referring to FIG. 33, an embodiment will be
described. A difference compared to the embodiment
described with reference to FIG. 31 will be mainly de-
scribed. A component or an element thatis not described
with respect to FIG. 33 may be regarded as the same as
that of the embodiment described with reference to FIG.
31.

[0441] 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.

[0442] 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.

[0443] In addition, a weight center WC of a mobile
robot, a geometric center Tc of a body 30, and a weight
center SC of a sweep module 2000, may be disposed in
an imaginary second quadrangle SQ2 formed by se-
quentially connecting a left caster 58a, a right caster
58b, aright spin rotation axis Osb, and a left spin rotation
axis Osa.

[0444] 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 battery
Bt may be disposed in an imaginary second quadrangle
SQ2 formed by sequentially connecting a left caster 58a,
aright caster 58b, a right spin rotation axis Osb, and a left
spin rotation axis Osa.

[0445] 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 at an outside of the second quadrangle SQ2.
Then, the mobile robot can apply appropriate friction
force to the mop portion while stably travelling.
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[0446] 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
apply appropriate friction force to the mop portion while
stably travelling.

[0447] The weight center WC of the mobile robot and
the geometric center TC of the body may be disposed in
an imaginary first quadrangle SQ1 formed by sequen-
tially 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.

Claims
1. Acleaner (1), comprising:

a dust housing (2100) having a collection open-
ing surface (2101) toward a floor;

an agitator (2200) disposed at an inside of the
dust housing and rotatably assembled with the
dust housing, exposed to an outside through the
collection opening surface, and being in contact
with the floor to sweep up a foreign material on
the floor into the inside of the dust housing; and
adustpan (2800) installed on any one of the dust
housing or the agitator and guiding the foreign
material moved by the agitator into the inside of
the dust housing,

wherein the dustpan surrounds a part of an outer
circumferential surface of the agitator, charac-
terized in that the dustpan is installed to inde-
pendently rotates with the agitator.

2. The cleaner of claim 1, wherein the agitator rotates
from a front side to a rear side, and
wherein the dustpan is disposed at a rear side of the
agitator.

3. The cleaner of claims 1 or 2, wherein the dustpan is
installed on the dust housing, and
wherein the dustpan covers a part of the outer cir-
cumferential surface and parts of both side surfaces
of the agitator.

4. The cleaner of any one of claims 1 to 3, wherein a
rotation axis of the dustpan is positioned at a rotation
axis of the agitator.

5. The cleaner of any one of claims 1 to 4, wherein the
dust housing comprises:
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a housing assembly having a collection space
and a storage space at an inside of the housing
assembly;

the collection opening surface disposed at a
bottom surface of the housing assembly, com-
municating with a lower side of the collection
space, and exposed toward the floor;

a partition disposed at the inside of the housing
assembly and partitioning the collection space
and the storage space; and

a storage opening surface disposed at any one
of the housing assembly or the partition and
guiding the foreign material in the collection
space to the storage space, wherein the agitator
and the dustpan are disposed at the collection
space.

6. The cleaner of claim 5, wherein the rotation axis of
the agitator extends in a left-right direction, and
wherein the dustpan is disposed at an opposite side
of the partition with respect to the rotation axis of the
agitator.

7. The cleaner of claim 5, further comprising:

apan elastic member having one end fixed to the
dustpan and the other end fixed to the housing
assembly,

wherein the dustpan is further provided with a
first pan fixing portion where the one end of the
pan elastic member is fixed, and

wherein the housing assembly is further pro-
vided with a second pan fixing portion where
the other end of the pan elastic member is fixed.

8. The cleaner of claim 7, wherein the first pan fixing

portion is disposed higher than the second pan fixing
portion.

9. The cleaner of claim 7, wherein the rotation axis of

the agitator extends in a left-right direction, and
wherein the first pan fixing portion and the second
pan fixing portion are disposed at an opposite side of
the partition with respect to the rotation axis of the
agitator.

10. The cleaner of claim 7, further comprising:

a dustpan stopper disposed at the housing as-
sembly,

wherein the dustpan stopper forms a mutual
interference structure with the dustpan to limit
rotation of the dustpan, and

wherein the dustpan stopperis disposed within a
rotation radius of the dustpan.

11. The cleanerof claim 10, wherein the dustpan stopper
is disposed at a lower side of the dustpan.
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12. The cleaner of claim 1, wherein the dustpan further

comprises:

aguide pan housing formed to surround a part of
the outer circumferential surface of the agitator;
and

a side pan housing disposed at one side of the
guide pan housing and surrounding a side por-
tion of the agitator.

13. The cleaner of claim 12, wherein the guide pan

housing comprises:

a curved portion surrounding the outer circum-
ferential surface of the agitator; and
adustguard coupled to alower end of the curved
portion and in contact with the floor,

wherein the dust guard protrudes to a lower side
of the collection opening surface, and

wherein the dust guard is formed of an elastic
material.

14. The cleaner of claim 13, wherein a curvature center

of the curved portion is disposed at an inside of the
agitator.

15. The cleaner of claim 12, further comprising:

athrough hole penetrating the side pan housing;
and

a pan guide inserted into the through hole at the
side surface of the housing assembly,

wherein a side portion of the agitator is rotatably
supported by the housing assembly through
penetrating the through hole, and

wherein the side pan housing is rotated through
being supported by the pan guide.

Patentanspriiche

Reiniger (1), der aufweist:

ein Staubgehause (2100), das eine Sammel6ff-
nungsflache (2101) zu einem Boden hin hat;
eine Rotationseinrichtung (2200), die an einer
Innenseite des Staubgehauses angeordnet ist
und rotierbar mit dem Staubgehduse montiert
ist, die zu einer AuRenseite liber die Sammel-
offnungsflache freigelegt ist und in Kontakt mit
dem Boden steht, um Fremdmaterial am Boden
in das Innere des Staubgehduses zu kehren;
und

eine Staubwanne (2800), die an einem von dem
Staubgehause oder der Rotationseinrichtung
eingebaut ist und durch die Rotationseinrich-
tung bewegtes Fremdmaterial in das Innere
des Staubgehauses fiihrt,
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wobei die Staubwanne einen Teil einer Aul3en-
umfangsflache der Rotationseinrichtung um-
gibt,

dadurch gekennzeichnet, dass

die Staubwanne eingebaut ist, um unabhangig
von der Rotationseinrichtung zu rotieren.

Reiniger nach Anspruch 1, wobei die Rotationsein-
richtung von einer Vorderseite zu einer Ruckseite
rotiert, und

wobei die Staubwanne an einer Rickseite der Rota-
tionseinrichtung angeordnet ist.

Reiniger nach Anspruch 1 oder 2, wobei die Staub-
wanne am Staubgehause eingebaut ist, und

wobei die Staubwanne einen Teil der AuRenum-
fangsflache und Teile von beiden Seitenflachen
der Rotationseinrichtung abdeckt.

Reiniger nach einem der Anspruche 1 bis 3, wobei
eine Rotationsachse der Staubachse an einer Rota-
tionsachse der Rotationseinrichtung angeordnet ist.

Reiniger nach einem der Anspruche 1 bis 4, wobei
das Staubgehause aufweist:

eine Gehausebaugruppe, die einen Sammel-
raum und einen Aufbewahrungsraum am Inne-
ren der Gehdusebaugruppe hat;

die Sammeld6ffnungsflache an einer Bodenfla-
che der Gehausebaugruppe angeordnet ist, in
Austausch mit einer Unterseite des Sammel-
raums steht und zum Boden hin freigelegt ist;
ein Trennelement, das an einer Innenseite der
Gehausebaugruppe angeordnet ist, und den
Sammelraum und den Aufbewahrungsraum un-
terteilt; und

eine Aufbewahrungsoffnungsflache, die an ei-
nem von der Gehausebaugruppe oder dem
Trennelement angeordnet ist und das Fremd-
material im Sammelraum zum Aufbewahrungs-
raum fihrt, wobei die Rotationseinrichtung und
die Staubwanne am Sammelraum angeordnet
sind.

6. Reiniger nach Anspruch 5, wobei die Rotationsach-

se der Rotationseinrichtung in einer Richtung von
links nach rechts verlauft, und

wobei die Staubwanne an einer gegenuberliegen-
den Seite des Trennelements bezliglich der Rota-
tionsachse der Rotationseinrichtung angeordnet ist.

Reiniger nach Anspruch 5, der ferner aufweist:

ein elastisches Wannenelement, bei dem ein
Ende an der Staubwanne befestigt ist und das
andere Ende an der Gehdusebaugruppe befes-
tigt ist,
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wobei die Staubwanne ferner mit einem ersten
Wannenbefestigungsbereich vorgesehen ist,
an dem das eine Ende des elastischen Wanne-
nelements befestigt ist, und

wobei die Gehdusebaugruppe ferner mit einem
zweiten Wannenbefestigungsbereich vorgese-
hen ist, an dem das andere Ende des elasti-
schen Wannenelements befestigt ist.

Reiniger nach Anspruch 7, wobei der erste Wannen-
befestigungsbereich héher angeordnet ist als der
zweite Wannenbefestigungsbereich.

Reiniger nach Anspruch 7, wobei die Rotationsach-
se der Rotationseinrichtung in einer Richtung von
links nach rechts verlauft, und

wobei der erste Wannenbefestigungsbereich und
der zweite Wannenbefestigungsbereich an einer ge-
genuberliegenden Seite des Trennelements bezig-
lich der Rotationsachse der Rotationseinrichtung
angeordnet sind.

Reiniger nach Anspruch 7, der weiterhin aufweist:

einen Staubwannenstopper, der an der Gehau-
sebaugruppe angeordnet ist,

wobei der Staubwannenstopper eine gegensei-
tige Eingriffsstruktur mit der Staubwanne bildet,
um die Rotation der Staubwanne zu beschran-
ken, und

wobei der Staubwannenstopper in einem Rota-
tionsradius der Staubwanne angeordnet ist.

Reiniger nach Anspruch 10, wobei der Staubwan-
nenstopper an einer Unterseite der Staubwanne an-
geordnet ist.

Reiniger nach Anspruch 1, wobei die Staubwanne
ferner aufweist:

ein Fihrungswannengehause, das ausgebildet
ist, um einen Teil der AulRenumfangsflache der
Rotationseinrichtung zu umgeben; und

einen Seitenwannengehause, das an einer Sei-
te des Fuhrungswannengehduses angeordnet
ist und einen Seitenbereich der Rotationsein-
richtung umgibt.

Reiniger nach Anspruch 12, wobei das Fiihrungs-
wannengehause aufweist:

einen gebogenen Bereich, der die Aulenum-
fangsflache der Rotationseinrichtung umgibt;
und

einen Staubschutz, der mit einem unteren Ende
des gebogenen Bereichs gekoppelt ist und in
Kontakt mit dem Boden steht,

wobei der Staubschutz zu einer Unterseite der

]

10

15

20

25

30

35

40

45

50

55

30

Sammelo6ffnungsflache hervorsteht, und
wobei der Staubschutz aus einem elastischen
Material ausgebildet ist.

14. Reiniger nach Anspruch 13, wobei eine Biegungs-

mitte des gebogenen Bereichs am Inneren der Ro-
tationseinrichtung angeordnet ist.

15. Reiniger nach Anspruch 12, der ferner aufweist:

eine Durchgangso6ffnung, die durch das Seiten-
wandgehause hindurchgeht; und

eine Wannenfiihrung, die in die Durchgangsoff-
nung an der Seitenflache der Gehausebaugrup-
pe eingesetzt ist,

wobei ein Seitenbereich der Rotationseinrich-
tung rotierbar von der Gehausebaugruppe
durch Hindurchgehen durch die Durchgangs-
offnung gehalten wird, und

wobei das Seitenwannengehause rotiert wird,
indem es von der Wannenfliihrung gehalten
wird.

Revendications

Appareil de nettoyage (1), comprenant :

un boftier a poussiére (2100) ayant une surface
d’ouverture de collecte (2101) en direction d’'un
sol ;

un agitateur (2200) disposé a l'intérieur du boi-
tier a poussiére et assemblé en rotation avec le
boftier a poussiére, exposé en direction de I'ex-
térieur via la surface d’ouverture de collecte, et
étant en contact avec le sol pour aspirer une
matiére étrangére sur le sol jusque dans l'inté-
rieur du boitier a poussiére ; et

une pelle a poussiére (2800) installée sur I'un
quelconque du boitier a poussiére ou de I'agi-
tateur et guidant la matiére étrangére déplacée
par'agitateur jusque dans l'intérieur du boitier a
poussiere,

dans lequel la pelle a poussiére entoure une
partie d’une surface circonférentielle extérieure
de l'agitateur,

caractérisé en ce que

la pelle a poussiere est installée de fagon a étre
mise en rotation de maniére indépendante avec
I'agitateur.

Appareil de nettoyage selon la revendication 1, dans
lequel I'agitateur est mis en rotation depuis un coté
avant jusqu’a un cété arriere, et

dans lequel la pelle a poussiére est disposée au
niveau d’un c6té arriere de I'agitateur.

Appareil de nettoyage selon la revendication 1 ou 2,
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dans lequel la pelle a poussiére est installée sur le
boitier a poussiére, et

dans lequel la pelle a poussiére recouvre une partie
de la surface circonférentielle extérieure et des par-
ties des deux surfaces latérales de I'agitateur.

Appareil de nettoyage selon I'une quelconque des
revendications 1 a 3, dans lequel un axe de rotation
de la pelle a poussiére est positionné au niveau d’'un
axe de rotation de 'agitateur.

Appareil de nettoyage selon I'une quelconque des
revendications 1 a 4, dans lequel le boitier a pous-
siére comprend :

un assemblage de boitier ayant un comparti-
ment de collecte et un compartiment de stoc-
kage au niveau de I'intérieur de 'assemblage de
boitier ;

la surface d’ouverture de collecte disposée au
niveau d’une surface de fond de 'assemblage
de boitier, en communication avec un coté infé-
rieur du compartiment de collecte, et exposée
en direction du sol ;

une cloison disposée au niveau de I'intérieur de
'assemblage de boitier et cloisonnant le
compartiment de collecte et le compartiment
de stockage ; et

une surface d’ouverture de stockage disposée
au niveau d’un élément quelconque parmi I'as-
semblage de boitier ou la cloison et guidant la
matiére étrangére dans le compartiment de col-
lecte jusqu’au compartiment de stockage,
dans lequel I'agitateur et la pelle a poussiére
sontdisposés dans le compartiment de collecte.

Appareil de nettoyage selon la revendication 5, dans
lequel I'axe de rotation de I'agitateur s’étend dans
une direction gauche/droite ; et
dans lequel la pelle a poussiére est disposée au
niveau d’'un c6té opposé de la cloison par rapport
a I'axe de rotation de I'agitateur.

Appareil de nettoyage selon la revendication 5,
comprenant en outre :

un élément élastique de pelle ayant une extré-
mité fixée sur la pelle a poussiere et I'autre
extrémité fixée sur 'assemblage de boitier,
dans lequel la pelle a poussiére est en outre
pourvue d’'une premiére portion de fixation de
pelle ou l'autre extrémité de I'élément élastique
de pelle est fixée, et

dans lequel 'assemblage de boitier est en outre
pourvu d’'une seconde portion de fixation de
pelle ou l'autre extrémité de I'élément élastique
de pelle est fixée.
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Appareil de nettoyage selon la revendication 7, dans
lequel la premiére portion de fixation de pelle est
disposée plus haut que la seconde portion de fixation
de pelle.

Appareil de nettoyage selon la revendication 7, dans
lequel I'axe de rotation de I'agitateur s’étend dans
une direction gauche/droite ; et

dans lequel la premiére portion de fixation de pelle et
la seconde portion de fixation de pelle sont dispo-
sées au niveau d’'un cb6té opposé de la cloison par
rapport a I'axe de rotation de I'agitateur.

Appareil de nettoyage selon la revendication 7,
comprenant en outre :

une butée de pelle a poussiére disposée au
niveau de I'assemblage de boitier,

dans lequel la butée de pelle a poussiére forme
une structure d’interférence mutuelle avec la
pelle a poussiére pour limiter une rotation de
la pelle a poussiére, et

dans lequel la butée de pelle a poussiére est
disposée al'intérieur d’'un rayon de rotation de la
pelle a poussiére.

Appareil de nettoyage selon la revendication 10,
dans lequel la butée de pelle a poussiére est dis-
posée au niveau d’'un cété inférieur de la pelle a
poussiere.

Appareil de nettoyage selon la revendication 1, dans
lequel la pelle a poussiére comprend en outre :

un boftier de pelle de guidage formé pour en-
tourer une partie de la surface circonférentielle
extérieure de I'agitateur ; et

un boitier de pelle latéral disposé au niveau d’un
cété du boitier de pelle de guidage et entourant
une portion latérale de I'agitateur.

Appareil de nettoyage selon la revendication 12,
dans lequel le boitier de pelle de guidage comprend :

une portion incurvée entourant la surface cir-
conférentielle extérieure de I'agitateur ; et

une protection anti-poussiére couplée a une
extrémité inférieure de la portion incurvée et
en contact avec le sol,

dans lequel la protection anti-poussiére se pro-
jette vers un cbté inférieur de la surface d’'ou-
verture de collecte, et

dans lequel la protection anti-poussiére est for-
mée d’'un matériau élastique.

Appareil de nettoyage selon la revendication 13,
dans lequel un centre de courbure de la portion
incurvée est disposé au niveau de l'intérieur de
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I'agitateur.

15. Appareil de nettoyage selon la revendication 12,
comprenant en outre :

un trou traversant pénétrant dans le boitier de
pelle latéral ; et

un guidage de pelle inséré dans le trou traver-
sant au niveau de la surface latérale de 'assem-
blage de boitier,

danslequelune portion latérale de I'agitateur est
supportée en rotation par I'assemblage de boi-
tier en pénétrant dans le trou traversant, et
dans lequel le boitier de pelle latérale est mis en
rotation en étant supporté par le guidage de
pelle.
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Fig. 3
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Fig. 5
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Fig. 12

325 /

/ 82}0327

// _ I E:HTJH Ir

39




EP 4 005 457 B1

Fig. 14

S
s52
83

2104

2102

12145 |

32
325
)zom
TN 2140

H foim st g ot i i i et i s iy i

T
X

)

7z

e
’ /@&RM

2bdda

=

326

2544 2%\45

Sl

Rl
=
~
Ly
o™~

40



EP 4 005 457 B1

Fig. 16
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