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Description

[Technical Field]

[0001] The present invention relates to a charging
apparatus for a robot cleaner, and more particularly, to
a charging apparatus for a robot cleaner to which a robot
cleaner is docked after cleaning and which charges a
battery provided in the robot cleaner.

[Background Art]

[0002] Recently, with the development of industrial
technology, a robot cleaner that cleans while driving in
an area that needs to be cleaned by itself without user
manipulation has been developed. Such a robot cleaner
is provided with a sensor capable of recognizing a space
to be cleaned, a mop capable of cleaning a floor surface,
and the like,andcandrivewhilewiping thefloor surfaceof
the space recognized by the sensor with the mop.
[0003] Among robot cleaners, there is a wet robot
cleaner that can wipe a floor surface with a mop contain-
ing moisture in order to effectively remove foreign sub-
stances strongly attached to the floor surface. The wet
robot cleanerhasawater tank, and thewater contained in
the water tank is supplied to the mop, and the mop is
configured to wipe the floor surface with moisture to
effectively remove the foreign substances strongly at-
tached to the floor surface.
[0004] In the wet robot cleaner, the mop is formed in a
circular shape, and it is configured to come into contact
with the floor surface while rotating to wipe the floor
surface. In addition, the robot cleaner may be configured
to drive in a specific direction by using a friction force
generated by a plurality of mops rotating on the floor
surface and in contact therewith.
[0005] On the other hand, the greater the frictional
force between themopand the floor surface, the stronger
the mop can wipe the floor surface, so that the robot
cleaner can effectively clean the floor surface.
[0006] A charging apparatus for a robot cleaner is a
device to which the charged robot cleaner is docked and
which supplies power to the battery provided in the robot
cleaner to charge the battery. The charging apparatus
has a power supply module therein. The charging appa-
ratus has a charging terminal connected to the power
supply module, and the robot cleaner has a correspond-
ing terminal. When the charging terminal and the corre-
sponding terminal are in contact, power is supplied to the
battery to be charged.
[0007] As the prior art 1, Korean patent registrationNo.
10‑1654014 is presented. The prior art 1 discloses a
mobile robot that moves by a mop surface. In the prior
art 1, the mobile robot is provided with a first rotation
member and a second rotationmember for fixing a pair of
mopsurfaces arranged in the left and right directions on a
vertical axis. In the mobile robot according to the prior art
1, a pair of mop surfaces rotates as the first and second

rotation members rotate, and the mobile robot moves by
the friction between the pair of mop surfaces and a floor.
The pair of mop surfaces is characterized by continuous
contact with the floor.
[0008] Korean patent laid-opn publication No.
10‑2012‑0019437 is presented as the prior art 2. The
prior art 2 is an invention related to a charging apparatus
for a robot cleaner, and discloses a charging apparatus
for a robot cleaner to which a robot cleaner is docked and
whichcharges the robot cleaner.According to theprior art
2, the robot cleaner is docked on one side of the charging
apparatus, and the robot cleaner is charged by the con-
tact between the charging terminal of the charging appa-
ratusand the corresponding terminal of the robot cleaner.
According to the prior art 2, only a portion of the robot
cleaner is disposed to overlap the charging terminal
vertically and the rest is supported on a floor.
[0009] Asdescribed above, according to the prior art 1,
a pair of mop surfaces disposed at the bottom of a robot
cleaner is in continuous contact with a floor. In addition,
according to the prior art 2, when the robot cleaner is
docked with the charging apparatus, only a portion of the
corresponding terminal is disposed to overlap the char-
ging terminal vertically and the rest is in continuous
contact with the floor. Therefore, when the robot cleaner
according to the prior art 1 is docked to the charging
device according to the prior art 2, the mop surface is
inevitably exposed to the floor while docking.
[0010] Accordingly, there is a problem in that the mop
surface is continuously in contact with the floor surface
during a charging time or while a cleaning waiting time is
prolonged, and the moisture remaining on the mop is not
dried, so that the mop is contaminated and an odor is
generated.
[0011] In addition, since the floor is continuously ex-
posed to a wet mop, there is also a problem in that the
floor is stained or contaminated.
[0012] US patent registration No. 10383499 is pre-
sented as the prior art 3. The prior art 3 relates to a robot
docking station, wherein the docking station has a plate
for docking a robot cleaner on an upper portion thereof,
and a fluid management area for collecting the moisture
remaining in the mop is formed on the plate. The robot
cleaner includes a wheel and a mop, the robot cleaner is
driven by the wheel, and the mop cleans a floor surface
while the wheel moves the robot cleaner.
[0013] Referring to the prior art 3, the plate of the
charging apparatus is generally formed as a horizontally
wide plate to dock the robot cleaner on the upper portion,
and the charging apparatus body is usually formed verti-
cally high in order to minimize the space occupied. Ac-
cordingly, the charging apparatus provided with the plate
has an L-shape as a whole. However, in the case of
having such an arrangement, a problem arises in that
it becomes bulky at the time of packaging. In addition,
there is a problem in that the possibility of damage is high
when the charging apparatus is transported due to a
bending stress (or lever principle).
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[0014] In addition, since the plate is continuously ex-
posed to the mop surface of the robot cleaner, it is
characterized in that it must be washed frequently for
hygiene.On theother hand, the chargingapparatus body
accommodates a power module therein, and when ex-
posed to water, a short circuit occurs and is damaged.
Therefore, there is a problem in that the user has to
transport the entire charging apparatus together with
the charging apparatus body in order to wash the plate,
and wash the plate while taking care not to submerge the
charging apparatus body. That is, in view of the fact that
the charging apparatus body has a considerable weight
due to the power module and care must be taken not to
expose the charging apparatus body to water, there is
also a problem of causing great inconvenience to the
user.
[0015] Further prior art documents are known from
US2017/150862,US2016/075021 andUS2019/059680.

[DISCLOSURE]

[Technical Problem]

[0016] The present invention has been created to im-
prove the problems of the conventional charging appa-
ratus for a robot cleaner as described above. In addition,
a floor surface is damaged or amop is contaminated due
to continuous contact between the mop disposed at the
bottom of a robot cleaner and the floor surface. An object
to be achieved by the present invention is to provide a
charging apparatus for a robot cleaner having a docking
plate that maintains a state in which a mop is spaced
apart from the floor surface during the robot cleaner is
charged.
[0017] In addition, an object of the present inveiton is to
provide a charging apparatus for a robot cleaner in which
a docking plate is detachable from a charging apparatus
body in order to reduce the volume of the packed char-
ging apparatus when not in use.
[0018] In addition, an object of the present invention is
to provide a charging apparatus for a robot cleaner in
which a docking plate for docking the robot cleaner is
easily mounted on and detached from the charging ap-
paratus body for accommodating a power module there-
in.

[Technical Solution]

[0019] In order to achieve the above obejctions, a
charging apparatus for a robot cleaner according to an
embodiment of the present invention includes a charging
apparatus body including a housing that accommodates
a power module therein, and a bottom plate that is
coupled to a bottom surface of the housing and on which
a charging terminal is disposed, and a docking plate that
is selectivelymountedon thebottomplate of the charging
apparatus body and docks the robot cleaner on an upper
portion. The docking plate includes an engaging protru-

sion that is disposed in a front portion, at least a portion of
which is inserted into the charging apparatus body, and a
hook that is disposedat a rear of the engaging protrusion,
at least a portion of which is caught on the charging
apparatus body.
[0020] The docking plate is disposed on an upper
portion of the bottom plate of the charging apparatus
body, and at least a portion of the docking plate may
be disposed to overlap the bottom plate of the charging
apparatus body vertically.
[0021] The engaging protrusion protrudes downward
from the docking plate, the bottom plate of the charging
apparatus may include an engaging groove into which at
least a portion of the engaging protrusion is inserted.
[0022] In the docking plate, the lower end of the enga-
ging protrusion is disposed above a lower end of the
hook, when the docking plate ismounted on the charging
apparatus body, theengagingprotrusionmaybe inserted
in the charging apparatus body before the hook is caught
on the charging apparatus body.
[0023] Thehookprotrudesdownward from thedocking
plate, the bottomplatemay include a hooking groove that
is formed at a rear end of the bottom plate and into which
at least a portion of the hook is inserted.
[0024] The docking plate further includes a charging
terminal insertion hole through which the charging term-
inal passes, when the docking plate is mounted, the
charging terminal may be disposed between the enga-
ging protrusion and the hook.
[0025] The bottom plate of the charging apparatus
body further includesafirst upper surface that is disposed
to vertically overlap with at least a portion of the docking
plate thereon, and a charging terminal installation sur-
face that further protrudes upward from the first upper
surface, and on which the charging terminal is installed,
the docking plate may further include a corresponding
surface that is disposed to overlap the charging terminal
installation surface vertically and further protrudes up-
ward.
[0026] The docking plate may further include a gap
maintaining member that protrudes downward from one
sideof thedockingplate, andofwhich lowerendsupports
one side of the charging terminal.
[0027] The docking plate includes a rotating shaft pas-
sing through the hook, and may detachably rotate about
the rotation shaft.

[Advantageous Effect]

[0028] As described above, according to a charging
apparatus for a robot cleaner according to the present
invention, the following effects are obtained.
[0029] First, the docking plate and the charging appa-
ratusbodyare formed tobedetachable, andaremounted
and detached as necessary. Thus, when the charging
apparatus is not used, it has theeffect of easy transport of
the charging apparatus and easy cleaning of the docking
plate.
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[0030] Second, the engaging protrusion of the docking
plate is inserted into the charging apparatus body and
guides the docking plate to the correctmounting position.
When thedockingplate is guided toacorrect position, the
hook is caught on the charging apparatus body to fix the
docking plate. Therefore, there is an effect of easily and
accurately installing the docking plate to the charging
apparatus body.
[0031] Third, based on when the docking plate is
mounted, the charging terminal is disposed between
the engaging protrusion and the hook. Thus, there is
an effect that the docking plate is guided to a forward
position by the engaging protrusion disposed on the
outside of the charging terminal, and is fixed at the same
time on the left and right by the hook disposed inside the
charging terminal.
[0032] Fourth, the docking plate rotates about the rota-
tion shaft passing through the hook, and by rotating the
docking plate in one direction, there is an effect that the
docking plate can be easily detached from the charging
apparatus body.

[Description of Drawings]

[0033]

FIG. 1 is a perspective view illustrating a robot clea-
ner according to an embodiment of the present in-
vention.
FIG. 2 is a view in which some components are
separated from the robot cleaner shown in FIG. 1.
FIG. 3 is a rear view illustrating the robot cleaner
shown in FIG. 1.
FIG. 4 is a view in which some components are
separated from the robot cleaner shown in FIG. 3.
FIG. 5 is a bottom view illustrating a robot cleaner
according to an embodiment of the present inven-
tion.
FIG. 6 is an exploded perspective view illustrating a
robot cleaner.
FIG. 7 is a cross-sectional view schematically illus-
trating a robot cleaner and its configurations accord-
ing to an embodiment of the present invention.
FIG. 8 is a perspective view illustrating a lower body
of a robot cleaner according to an embodiment of the
present invention.
FIG. 9 is a bottom view for explaining a lower body of
a robot cleaner according to an embodiment of the
present invention.
FIG. 10 is a cross-sectional view taken along a
connection line to explain a state in which a rotation
plate and a mop are mounted in a robot cleaner
according to an embodiment of the present inven-
tion.
FIG. 11 is a view illustrating that the robot cleaner
shown in FIG. 1 is docked on a charging apparatus.
FIG. 12 is a perspective view illustrating only the
charging apparatus excluding the robot cleaner in

FIG. 11.
FIG. 13 is an exploded perspective view in which a
charging apparatus body and a docking plate are
separated from FIG. 12.
FIG. 14a is a bottom view of the charging apparatus
of FIG. 12, and FIG. 14b is a bottom view of the
docking plate shown in FIG. 14a excluding the char-
ging apparatus body.
FIG. 15 is a right cross-sectional view of a docking
plate passing throughanengagingprotrusion inFIG.
14b.
FIG. 16 is a right cross-sectional view of a docking
plate passing through a charging terminal in FIG.
14b.
FIG. 17 is a right cross-sectional view of a docking
plate passing through a hook in FIG. 14b.
FIG. 18 is a right cross-sectional view of a docking
plate passing through a support wheel insertion
groove in FIG. 14b.
FIG. 19 is a cross-sectional view of a docking plate
passing through a hook and an engaging projection
at the same time in FIG. 14b.
FIG. 20 is a view showing various forms of an enga-
ging protrusion.
FIG. 21 is a view illustrating that a docking plate is
separated from a charging apparatus body.
FIG. 22 is a view illustrating a robot cleaner entering
a charging apparatus as viewed from a top.
FIG. 23 is a view illustrating a robot cleaner entering
a charging apparatus as viewed from a left.
FIG. 24 is a cross-sectional view of a docking plate
viewed from a rear with reference to an imaginary
connection line connecting a rotation shaft of a first
rotationplateanda rotationshaft of a second rotation
plate in FIG. 14b.
FIG. 25 is a plan view of a docking plate according to
another embodiment.

[Mode for Invention]

[0034] Hereinafter, preferred embodiments of the pre-
sent invention will be described in detail with reference to
the accompanying drawings.
[0035] Since the present invention can have various
changes and can have various embodiments, specific
embodiments are illustrated in the drawings and will be
described in detail in the detailed description. This is not
intended to limit the present invention to specific embodi-
ments, and should be construed to include all modifica-
tions, equivalents, and substitutes included in the spirit
and scope of the present invention.
[0036] In describing the present invention, terms such
as first and second may be used to describe various
components, but the components may not be limited
by the terms. The above terms are only for the purpose
of distinguishing one component from another. For ex-
ample, without departing from the scope of the present
invention, a first component may be referred to as a
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second component, and similarly, a second component
may also be referred to as a first component.
[0037] The term "and/or" may include a combination of
a plurality of related listed items or any of a plurality of
related listed items.
[0038] When a component is referred to as being "con-
nected" or "contacted" to another component, it can be
understood that itmaybedirectly connectedor contacted
to the other component, but other components may exist
in between. On the other hand, when a component is
referred to as being "directly connected" or "directly
contacted" to another component, it may be understood
that another component does not exist in between.
[0039] The terms used in the present application are
only used to describe specific embodiments, and are not
intended to limit the present invention. The singular ex-
pression may include the plural expression unless the
context clearly dictates otherwise.
[0040] In the present application, terms such as "com-
prise" or "have" are intended to designate that a feature,
number, step, operation, component, part, or combina-
tion thereof described in the specification exists, and one
ormore other features, and itmay be understood that this
does not preclude the possibility of addition or existence
of one or more other features, numbers, steps, opera-
tions, components, parts, or combinations thereof.
[0041] Unless defined otherwise, all terms used here-
in, including technical or scientific terms, may have the
same meaning as commonly understood by one of or-
dinary skill in the art to which this invention belongs.
Terms such as those defined in a commonly used dic-
tionary may be interpreted as having a meaning consis-
tent with themeaning in the context of the related art, and
unless explicitly defined in the present application, it may
not be construed in an ideal or overly formal sense.
[0042] In addition, the following embodiments are pro-
vided tomore completely explain to those of ordinary skill
in the art, and the shapes and sizes of elements in the
drawings may be exaggerated for clearer explanation.
[0043] FIG. 1 is a perspective view illustrating a robot
cleaner 1 according to a first embodiment of the present
invention, FIG. 2 is a view inwhich some components are
separated from the robot cleaner 1 shown in FIG. 1, FIG.
3 is a rear view illustrating the robot cleaner 1 shown in
FIG. 1, FIG. 4 is a view in which some components are
separated from the robot cleaner 1 shown in FIG. 3, FIG.
5 is a bottom view illustrating the robot cleaner 1 accord-
ing to another embodiment of the present invention, and
FIG. 6 is an exploded perspective view illustrating the
robot cleaner 1.
[0044] The robot cleaner 1 according to an embodi-
ment of the present invention is configured to be placed
ona floor andmovedalonga floor surface (B) to clean the
floor. Accordingly, in the following description, a vertical
direction is determined based on the state in which the
robot cleaner 1 is placed on the floor.
[0045] Then, based on a first rotation plate 10 and a
second rotation plate 20, the side to which first and

second support wheels 120, 130 to be described later
are coupled will be described as a front side.
[0046] The ’lowest portion’ of each configuration de-
scribed in an embodiment of the present invention may
be the lowest portion ineachconfigurationwhen the robot
cleaner 1 according to an embodiment of the present
invention is placed on the floor and used, or may be the
portion closest to the floor.
[0047] The robot cleaner 1 according to an embodi-
ment of the present invention is configured to include a
body 100, rotation plates 10, 20 and mops 30, 40. In this
case, the rotation plates 10, 20 include the first rotation
plate 10 and the second rotation plate 20, and the mops
30, 40 include the first mop 30 and the second mop 40.
[0048] The body 100may form the overall outer shape
of the robot cleaner 1 or may be formed in the form of a
frame. Each component constituting the robot cleaner 1
may be coupled to the body 100, and some components
constituting the robot cleaner 1maybeaccommodated in
the body 100.
[0049] Specifically, the body 100 may be divided into a
lower body110andanupper body105covering the lower
body 110, and the components of the robot cleaner 1may
beprovided in a space formedby coupling the lower body
110 and the upper body 105 to each other. As an exam-
ple, the body 100 may accommodate a battery 220, a
water tank 230, andmotors 162, 172 in the internal space
(see FIG. 6).
[0050] In an embodiment of the present invention, the
body 100may be formed in a shape in which thewidth (or
diameter) in the horizontal direction (direction parallel to
X and Y) is larger than the height in the vertical direction
(direction parallel to Z). The body 100may help the robot
cleaner 1 achieve a stable structure, and provide a
structure advantageous for avoiding obstacles in the
robot cleaner 1 moving (driving).
[0051] When viewed from above or below, the body
100 may have various shapes, such as a circle, an oval,
or a square.
[0052] Thefirstmop30 facing the floor is coupled to the
lower side of the first rotation plate 10, and the first
rotation plate 10 may be rotatably disposed on a bottom
surface 112 of the lower body 110.
[0053] The first rotation plate 10 is made to have a
predetermined area, and is formed in the form of a flat
plate or a flat frame. The first rotation plate 10 is generally
laid down horizontally, and accordingly, is formed in the
form in which the horizontal width (or diameter) is suffi-
ciently larger than the vertical height. The first rotation
plate 10 coupled to the body 100 may be parallel to the
floor surface (B), or may form an inclination with the floor
surface (B).
[0054] The first rotation plate 10 may be formed in a
circular plate shape, and the bottom surface of the first
rotation plate 10may have a substantially circular shape.
[0055] The first rotation plate 10 may be formed in a
rotationally symmetrical shape as a whole.
[0056] The first rotation plate 10 may be configured to
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include a first central plate 11, a first outer plate 12, and a
first spoke 13.
[0057] The first central plate 11 is rotatably coupled to
the body 100 while forming the center of the first rotation
plate 10. The first central plate 11 may be coupled to the
lower side of the body 100, and may be coupled to the
body 100 while the upper surface of the first central plate
11 faces the bottom surface of the body 100.
[0058] The rotation shaft 15 of the first rotation plate 10
maybe formedalong a direction penetrating the center of
the first central plate 11. In addition, the rotation shaft 15
of the first rotation plate 10 may be formed along a
direction orthogonal to the floor surface (B), or may have
a predetermined inclination in a direction orthogonal to
the floor surface (B).
[0059] The first outer plate 12 is formed to surround the
first central plate 11 to be spaced apart from the first
central plate 11.
[0060] Thefirst spokes13connect thefirst central plate
11and the first outer plate 12, andareprovided in plurality
and are repeatedly formed along the circumferential
direction of the first central plate 11. The first spokes
13 may be arranged at equal intervals, and a plurality
of holes 14 vertically penetrating is provided between the
first spokes 13, and the liquid (e.g., water) discharged
fromawater supply tube240 tobedescribed latermaybe
delivered toward the first mop 30 through these holes 14.
[0061] In the robot cleaner 1 according to an embodi-
ment of the present invention, the bottom surface of the
first rotation plate 10 coupled to the body 100may form a
predetermined inclination with the floor surface (B), at
this time the rotation shaft 15 of the first rotation plate 10
may form a predetermined inclination with respect to a
direction perpendicular to the floor surface (B).
[0062] In the robot cleaner 1 according to an embodi-
ment of the present invention, the angle θ1 between the
bottom surface of the first rotation plate 10 and the floor
surface (B) may be made equal to the angle θ2 between
the rotation shaft 15 of the first rotation plate 10 and the
direction perpendicular to the floor surface (B). Accord-
ingly, when the first rotation plate 10 rotates with respect
to the body 100, the bottom surface of the first rotation
plate10maybe formed tomaintain the sameangle as the
floor surface (B).
[0063] The second mop 40 facing the floor surface (B)
is coupled to the lower side of the second rotation plate
20, and the second rotation plate 20 may be rotatably
disposed on the bottom surface 112 of the lower body
110.
[0064] The second rotation plate 20 is made to have a
predetermined area, and is formed in the form of a flat
plate or a flat frame. The second rotation plate 20 is
generally laid horizontally, and thus, is formed in a shape
in which the horizontal width (or diameter) is sufficiently
larger than the vertical height. The second rotation plate
20 coupled to the body 100 may be parallel to the floor
surface (B), or may form an inclination with the floor
surface (B).

[0065] The second rotation plate 20 may have a cir-
cular plate shape, and the bottom surface of the second
rotation plate 20may have a substantially circular shape.
[0066] Thesecond rotationplate 20maybe formed in a
rotationally symmetrical shape as a whole.
[0067] The second rotation plate 20maybe configured
to include a second central plate 21, a second outer plate
22, and a second spoke 23.
[0068] The second central plate 21 is rotatably coupled
to the body 100 while forming the center of the second
rotation plate 20. The second central plate 21 may be
coupled to the lower side of the body 100, and may be
coupled to the body 100 while the upper surface of the
second central plate 21 faces the bottom surface of the
body 100.
[0069] The rotationshaft 25of thesecond rotationplate
20 may be formed along a direction penetrating the
center of the second central plate 21. In addition, the
rotation shaft 25 of the second rotation plate 20 may be
formed along a direction orthogonal to the floor surface
(B), ormayhaveapredetermined inclination inadirection
orthogonal to the floor surface (B).
[0070] The secondouter plate 22 is formed to surround
the second central plate 21 to be spaced apart from the
second central plate 21.
[0071] The second spokes 23 connect the second
central plate 21 and the second outer plate 22, and are
provided in plurality and are repeatedly formed along the
circumferential direction of the second central plate 21.
The second spokes 23 may be arranged at equal inter-
vals, and a plurality of holes 24 vertically penetrating is
provided between the second spokes 23, and the liquid
(water) discharged from the water supply tube 240 to be
described later may be transferred toward the second
mop 40 through these holes 24.
[0072] In the robot cleaner 1 according to an embodi-
ment of the present invention, the bottom surface of the
second rotation plate 20 coupled to the body 100 may
form a predetermined inclination with the floor surface
(B), in this case the rotationshaft 25of thesecond rotation
plate 20 may form a predetermined inclination with re-
spect to a direction perpendicular to the floor surface (B).
[0073] In the robot cleaner 1 according to an embodi-
ment of the present invention, the angle θ3 between the
bottom surface of the second rotation plate 20 and the
floor surface (B) may be made equal to the angle θ4
between the rotation shaft 25 of the second rotation plate
20and thedirectionperpendicular to the floor surface (B).
Accordingly, when the second rotation plate 20 rotates
with respect to the body 100, the bottom surface of the
second rotation plate 20 may be formed to maintain the
same angle as the floor surface (B).
[0074] In the robot cleaner 1 according to an embodi-
ment of the present invention, the second rotation plate
20may bemade the sameas the first rotation plate 10, or
may be made symmetrically with the first rotation plate
10. If the first rotation plate 10 is located on the left side of
the robot cleaner 1, the second rotation plate 20 may be
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located on the right side of the robot cleaner 1, and in this
case, the first rotation plate 10 and the second rotation
plate 20 can be symmetrical to each other.
[0075] Thefirstmop30maybe formedso that the lower
surface facing the floor surface (B) has a predetermined
area. In addition, the first mop 30 is made in a flat form.
The first mop 30 is formed in a form in which the width (or
diameter) in the horizontal direction is sufficiently larger
than the height in the vertical direction. When the first
mop 30 is coupled to the body 100, the lower surface of
the first mop 30may be parallel to the floor surface (B), or
may form an inclination with the floor surface (B).
[0076] The lower surface of the firstmop30may forma
substantially circular shape.
[0077] The first mop 30may be formed in a rotationally
symmetrical shape as a whole.
[0078] The first mop 30 may be made of various ma-
terials capable of wiping the floor surface (B) while in
contact with the floor surface (B). To this end, the lower
surfaceof thefirstmop30maybemadeofa clothmadeof
fabric or a knitted fabric, a non-woven fabric, and/or a
brush having a predetermined area.
[0079] In the robot cleaner 1 according to an embodi-
ment of the present invention, the first mop 30 is config-
ured to be detachably attached to the lower surface of the
first rotation plate 10, be coupled to the first rotation plate
10, and rotate together with the first rotation plate 10. For
example, the first mop 30 may be closely coupled to the
bottom surface of the first outer plate 12, and may be
closely coupled to the bottom surfaces of the first central
plate 11 and the first outer plate 12.
[0080] The first mop 30may be detachably attached to
the first rotation plate 10 using various devices and
methods. For example, at least a portion of the first
mop 30 may be coupled to the first rotation plate 10 in
amanner such as being caught, fitting and the like on the
first rotation plate 10.
[0081] As another example, a separate device such as
a clamp for coupling the first mop 30 and the first rotation
plate 10 may be provided.
[0082] As another example, one side of a pair of fas-
tening device that is coupled and separated from each
other (as a specific example of the fastening device, a
pair of magnets attached to each other, a pair of velcro
coupled to eachother, or apair of buttons coupled to each
other (female button andmale button), etc. may be used)
may be fixed to the second mop 40 and the other side of
the fastening device may be fixed to the second rotation
plate 20.
[0083] As the firstmop 30 is coupled to the first rotation
plate 10, the first mop 30 and the first rotation plate 10
maybe coupled to eachother in anoverlapping form, and
the first mop 30 may be coupled to the first rotation plate
10 such that the center of the first mop 30 coincides with
the center of the first rotation plate 10.
[0084] The second mop 40 may be formed so that the
lower surface facing the floor has a predetermined area.
In addition, the secondmop 40 ismade in a flat form. The

second mop 40 is formed in a form in which the width (or
diameter) in the horizontal direction is sufficiently larger
than the height in the vertical direction.When the second
mop 40 is coupled to the body 100, the bottom surface of
the second mop 40 may be parallel to the floor surface
(B), or may form an inclination with the floor surface (B).
[0085] The lower surface of the second mop 40 may
form a substantially circular shape.
[0086] The second mop 40 may be formed in a rota-
tionally symmetrical shape as a whole.
[0087] The second mop 40 may be made of various
materials capable of wiping the floor surface (B) while in
contact with the floor surface (B). To this end, the lower
surface of the second mop 40 may be made of a cloth
made of a woven or knitted fabric, a non-woven fabric
and/or a brush having a predetermined area.
[0088] In the robot cleaner 1 according to an embodi-
ment of the present invention, the second mop 40 is
configured tobedetachably attached to the lower surface
of the second rotation plate 20, be coupled to the second
rotation plate 20, and rotate together with the second
rotation plate 20. The second mop 40 may be closely
coupled to the lower surface of the second outer plate 22,
and may be closely coupled to the lower surface of the
second central plate 21 and the second outer plate 22.
[0089] The second mop 40 may be detachably at-
tached to the second rotation plate 20 using various
devices and methods. As an example, at least a portion
of the second mop 40 may be coupled to the second
rotation plate 20 in a manner such as being caught or
fitted on the second rotation plate 20.
[0090] As another example, a separate device such as
a clamp for coupling the second mop 40 and the second
rotation plate 20 may be provided.
[0091] As another example, one side of a pair of fas-
tening device that is coupled and separated from each
other (as a specific example of the fastening device, a
pair of magnets attached to each other, a pair of velcro
coupled to eachother, or apair of buttons coupled to each
other (female button andmale button), etc. may be used)
may be fixed to the second mop 40 and the other side of
the fastening device may be fixed to the second rotation
plate 20.
[0092] As the second mop 40 is coupled to the second
rotation plate 20, the second mop 40 and the second
rotation plate 20 may be coupled to each other in an
overlapping form, and the second mop 40 may be
coupled to the second rotation plate 20 such that the
center of the second mop 40 coincides with the center of
the second rotation plate 20.
[0093] The robot cleaner 1 according to an embodi-
ment of the present invention may be configured to go
straight along the floor surface (B). For example, the
robot cleaner 1 may go straight forward (X direction)
when cleaning, or may go straight backwards when it
is necessary to avoid obstacles or cliffs.
[0094] In the robot cleaner 1 according to an embodi-
ment of the present invention, the first rotation plate 10
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and the second rotation plate 20may be inclined with the
floor surface (B) so that a closer side from each other is
more spaced apart from the floor surface (B) than a far
side fromeachother. That is, thefirst rotationplate10and
the second rotation plate 20may be configured such that
the side farther from the center of the robot cleaner 1 is
located closer to the floor than the side closer to the
center of the robot cleaner 1 (see FIGS. 3 and 4).
[0095] Further, in this case, the rotation shaft 15 of the
first rotation plate 10 is perpendicular to the lower surface
of thefirst rotationplate10, and the rotationshaft 25of the
second rotation plate 20 may be disposed vertically on
the lower surface of the second rotation plate 20.
[0096] When the first mop 30 is coupled to the first
rotation plate 10 and the secondmop 40 is coupled to the
second rotation plate 20, the first mop 30 and the second
mop40are in stronger contactwith the floor, respectively,
on the far side from each other.
[0097] When the first rotation plate 10 rotates, a fric-
tional force is generated between the lower surface of the
first mop 30 and the floor surface (B). In this case, since
the generation point and direction of the frictional force
are deviated from the rotation shaft 15 of the first rotation
plate 10, the first rotation plate 10moves against the floor
surface (B), and again, the robot cleaner 1 can move
along the floor surface (B) accordingly.
[0098] In addition, when the second rotation plate 20
rotates, a frictional force is generated between the lower
surface of the secondmop40 and the floor surface (B). In
this case, since the generation point and direction of the
frictional force are deviated from the rotation shaft of the
second rotation plate 20, the second rotation plate 20
moves against the floor surface (B), and again, the robot
cleaner 1 can move along the floor surface (B) accord-
ingly.
[0099] When the first rotation plate 10 and the second
rotation plate 20 rotate in opposite directions at the same
speed, the robot cleaner 1maymove in a linear direction,
and maymove forward or backward. For example, when
viewed from above, when the first rotation plate 10 ro-
tates counterclockwise and the second rotation plate 20
rotates clockwise, the robot cleaner 1maymove forward.
[0100] When only one of the first rotation plate 10 and
the second rotation plate 20 rotates, the robot cleaner 1
may change directions and may turn.
[0101] When the rotation speed of the first rotation
plate 10 and the rotation speed of the second rotation
plate 20 are different from each other, or when the first
rotationplate 10and the second rotationplate 20 rotate in
the same direction, the robot cleaner 1 can move while
changing direction, and can move in a curved direction.
[0102] However, in the portion where the first rotation
plate 10 and the second rotation plate 20 are disposed
close toeachother, a casewhere thefloorsurface (B)and
the first mop 30 or the second mop 40 are spaced apart
from thefloor surface (B)mayoccur. That is, in theportion
where the first mop 30 and the second mop 40 are in
contact with each other, the first mop 30 or the second

mop 40 does not come into contact with the floor surface
(B), or even if there is contact, the friction is very small, the
floor surface (B) is not wiped, and the cleaning perfor-
mance of the robot cleaner 1 may be reduced.
[0103] In order to solve this problem, in the present
invention, a mop support 118 is provided on the lower
body110so that the robot cleaner 1 can improvecleaning
performance.
[0104] The specific configuration of the mop support
118will bedescribed later indetailwith reference toFIGS.
8 to 10.
[0105] The robot cleaner 1 according to an embodi-
ment of the present invention is configured to include a
first support wheel 120, a second support wheel 130, and
a first lower sensor 250.
[0106] The first support wheel 120 and the second
support wheel 130may be configured to contact the floor
together with the first mop 30 and the second mop 40.
[0107] The first support wheel 120 and the second
support wheel 130 are spaced apart from each other,
and each may be formed in the same shape as a com-
monly used wheel. The first support wheel 120 and the
second support wheel 130 may move while rolling in
contact with the floor, and accordingly, the robot cleaner
1 may move along the floor surface (B).
[0108] The first support wheel 120 may be coupled to
thebottomsurfaceof thebody100atapoint spacedapart
from the first rotation plate 10 and the second rotation
plate 20. The second support wheel 130 may be also
coupled to the bottom surface of the body 100 at a point
spaced apart from the first rotation plate 10 and the
second rotation plate 20.
[0109] When an imaginary line connecting the center
of the first rotation plate 10 and the center of the second
rotation plate 20 in a horizontal direction (a direction
parallel to the floor surface (B)) is referred to as a con-
nection line (L1), the second supportwheel 130 is located
on the same side as the first support wheel 120 with
respect to the connection line (L1), and in this case, an
auxiliary support wheel 140 to be described later is
located on the different side from the first support wheel
120 based on the connection line (L1).
[0110] An interval between the first support wheel 120
and the second support wheel 130 may be made in a
relatively wide form when considering the overall size of
the robot cleaner 1. More specifically, in a state in which
the first support wheel 120 and the second support wheel
130 are placed on the floor surface (B) (in a state inwhich
the rotation shaft 125 of the first support wheel 120 and
the rotation shaft 135 of the second support wheel 130
are parallel to the floor surface (B)), the first support
wheel 120 and the second support wheel 130 may be
formed to have the interval sufficient to stand upright
without falling sideways while supporting a portion of
the load of the robot cleaner 1.
[0111] The first support wheel 120 may be located in
front of the first rotation plate 10, and the second support
wheel 130 may be located in front of the second rotation
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plate 20.
[0112] In the robot cleaner 1 according to an embodi-
ment of the present invention, an overall center of gravity
(G) is formed to be biased toward the firstmop 30 and the
second mop 40 rather than the first support wheel 120
and the second support wheel 130. The load of the robot
cleaner 1 ismostely supportedby the firstmop30and the
second mop 40 rather than the first support wheel 120
and the second support wheel 130.
[0113] Thefirst lower sensor250 is formedon the lower
side of the body 100, and is configured to detect a relative
distance to the floor (B). The first lower sensor 250 may
be formed in various ways within a range capable of
detecting the relative distance between the point where
the first lower sensor 250 is formed and the floor surface
(B).
[0114] If the relative distance (whichmay be a distance
in a vertical direction from the floor surface, or a distance
in an inclined direction from the floor surface) to the floor
surface (B), which is detected by the first lower sensor
250, exceeds a predetermined value or exceeds a pre-
determined range, it may be a case where the bottom
surface may be a case in which the floor surface is
suddenly lowered, and accordingly, the first lower sensor
250 may detect a cliff.
[0115] The first lower sensor 250 may be formed of an
optical sensor, and may include a light emitting unit for
irradiating light and a light receiving unit through which
the reflected light is incident. The first lower sensor 250
may be an infrared sensor.
[0116] The first lower sensor 250may be referred to as
a cliff sensor.
[0117] Thefirst lower sensor250 is formedon thesame
side as the first support wheel 120 and the second sup-
port wheel 130 with respect to the connection line (L1).
[0118] The first lower sensor 250 is located between
the first support wheel 120 and the second support wheel
130 along the edge direction of the body 100. In the robot
cleaner 1, if the first support wheel 120 is located on the
relatively left side and the second support wheel 130 is
located on the relatively right side, the first lower sensor
250 is generally located in the middle.
[0119] The first lower sensor 250 is formed in front of
the support wheels 120, 130.
[0120] As the first lower sensor 250 is formed on the
lower surfaceof thebody100, inorder not to interferewith
thedetectionof thecliffby thefirst lower sensor250by the
first mop 30 and the second mop 40, and also to quickly
detect the cliff located in front of the robot cleaner 1, the
first lower sensor250maybe formedatapoint sufficiently
spaced apart from the first rotation plate 10 and the
second rotation plate 20 (also a point sufficiently spaced
apart from the first mop 30 and the second mop 40),
Accordingly, the first lower sensor 250 may be formed
adjacent to the edge of the body 100.
[0121] The robot cleaner 1 according to an embodi-
ment of the present invention may be configured such
that the operation is controlled according to the distance

detected by the first lower sensor 250. More specifically,
according to the distance detected by the first lower
sensor 250, the rotation of any one or more of the first
rotation plate 10 and the second rotation plate 20may be
controlled. For example, if the distance detected by the
first lower sensor 250 exceeds a predetermined value or
out of a predetermined range, it may be operated such
that the robot cleaner 1 is stopped while the rotations of
the first rotation plate 10 and the second rotation plate 20
arestopped, or themovingdirectionof the robot cleaner 1
is switchedwhile the rotationdirectionsof thefirst rotation
plate 10and/or the second rotation plate 20are switched.
[0122] In an embodiment of the present invention, the
direction detected by the first lower sensor 250 may be
inclined downward toward the edge of the body 100. For
example, when the first lower sensor 250 is a photosen-
sor, the direction of the light irradiated by the first lower
sensor 250 is not perpendicular to the floor surface (B),
but may be inclined toward the front.
[0123] Accordingly, the first lower sensor 250 may
detect a cliff located further in front of the first lower
sensor 250 and may detect a cliff located in the front of
the body 100 relatively, and the robot cleaner 1 can be
prevented from entering the cliff.
[0124] The robot cleaner 1 according to an embodi-
ment of the present inventionmay change thedirection to
the left or right during cleaning, andmaymove ina curved
direction. In this case, the first mop 30, the second mop
40, the first support wheel 120 and the second support
wheel 130 support the load of the robot cleaner 1 while
contacting the floor.
[0125] When the robot cleaner1moveswhile changing
the direction to the left, the cliff (F)maybedetected by the
first lower sensor 250 before the first support wheel 120
and the secondsupportwheel 130enters the cliff. At least
before the second support wheel 130 enters the cliff (F),
the cliff (F)may be detected by the first lower sensor 250.
When thecliff (F) is detectedby the first lower sensor 250,
the load of the robot cleaner 1 is supported by the first
mop 30, the second mop 40, the first support wheel 120
and the second support wheel 130, and at least the load
of the robot cleaner 1 is supported by the firstmop 30, the
second mop 40 and the second support wheel 130.
[0126] When the robot cleaner 1 moves while rotating
to the right, the cliff (F) may be detected by the first lower
sensor 250 before the first support wheel 120 and the
second support wheel 130 enter the cliff (F). At least
before the first support wheel 120 enters the cliff (F),
the cliff (F)may be detected by the first lower sensor 250.
When thecliff (F) is detectedby the first lower sensor 250,
the load of the robot cleaner 1 is supported by the first
mop 30, the second mop 40, the first support wheel 120
and the second support wheel 130. At least, the load is
supported by the firstmop 30, the secondmop40and the
first support wheel 120.
[0127] As described above, in the robot cleaner 1
according to an embodiment of the present invention,
not onlywhen the robot cleaner 1moves straight, but also
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whenchangingdirections, thecliff (F)maybedetectedby
the first lower sensor before the first support wheel 120
and the second support wheel 130 enters the cliff (F), the
robot cleaner 1 may be prevented from falling to the cliff
(F), and the overall balance of the robot cleaner 1may be
prevented from being broken.
[0128] The robot cleaner 1 according to an embodi-
ment of the present invention is configured to include a
second lower sensor 260 and a third lower sensor 270.
[0129] The second lower sensor 260 and the third
lower sensor 270 are formed on the lower side of the
body 100 on the same side as the first support wheel 120
and the second support wheel 130 with respect to the
connection line (L1), and theyareconfigured todetect the
relative distance to the floor (B).
[0130] As the second lower sensor 260 is formed on
the lower surface of the body 100, the second lower
sensor 260 is formed to be spaced apart from the first
mop 30 and the secondmop 40 such that the detection of
the cliff (F) by the second lower sensor 260 is not to be
interfered by the first mop 30 and the second mop 40. In
addition, in order to quickly detect the cliff (F) located on
the left or right side of the robot cleaner 1, the second
lower sensor 260 is provided at a point spaced outward
from the first support wheel 120 or the second support
wheel 130. The second lower sensor 260may be formed
adjacent to the edge of the body 100.
[0131] The second lower sensor 260 may be formed
opposite to the first lower sensor 250 with respect to the
first support wheel 120. Accordingly, the cliff (F) on either
side of the first support wheel 120 is detected by the first
lower sensor 250, and the cliff (F) on the other side is
detected by the second lower sensor 260. Thus, the
detection of the cliff (F) in the vicinity of the first support
wheel 120 can be made effectively.
[0132] As the third lower sensor 270 is formed on the
lower surface of the body 100, the third lower sensor 270
is formed to be spacedapart from the firstmop 30and the
second mop 40 such that the detection of the cliff (F) by
the third lower sensor 270 is not to be interfered by the
first mop 30 and the second mop 40. In addition, in order
to quickly detect the cliff (F) locatedon the left or right side
of the robot cleaner 1, the second lower sensor 260 is
provided at a point spaced outward from the first support
wheel 120 or the second support wheel 130. The second
lower sensor 260 may be formed adjacent to the edge of
the body 100.
[0133] The third lower sensor 270 may be formed
opposite to the first lower sensor 250 with respect to
the second support wheel 130. Accordingly, the cliff (F)
on either side of the second support wheel 130 is de-
tected by the first lower sensor 250, and the cliff (F) on the
other side is detected by the second lower sensor 260.
Thus, the detection of the cliff (F) in the vicinity of the
second support wheel 130 can be made effectively.
[0134] Each of the second lower sensor 260 and the
third lower sensor 270 may be formed in various ways
within a range capable of detecting a relative distance to

the floor surface (B). Each of the second lower sensor
260 and the third lower sensor 270 may be formed in the
same manner as the above-described first lower sensor
250 except for a position where it is formed.
[0135] The robot cleaner 1 according to an embodi-
ment of the present invention may be configured such
that the operation is controlled according to the distance
detected by the second lower sensor 260. More specifi-
cally, according to the distance detected by the second
lower sensor 260, rotation of one or more of the first
rotation plate 10 and the second rotation plate 20 may
be controlled. For example, when the distance detected
by the second lower sensor 260 exceeds a predeter-
mined value or out of a predetermined range, the robot
cleaner 1 is stopped while the rotation of the first rotation
plate 10 and the second rotation plate 20 is stopped, or
the moving direction of the robot cleaner 1 is switched
whiel the rotation direction of the first rotation plate 10
and/or the second rotation plate 20 is switched.
[0136] In addition, the robot cleaner 1 according to an
embodiment of the present invention may be configured
such that the operation is controlled according to the
distance detected by the third lower sensor 270. More
specifically, according to the distance detected by the
third lower sensor 270, rotation of one or more of the first
rotation plate 10 and the second rotation plate 20may be
controlled. For example, when the distance detected by
the third lower sensor 270 exceeds a predetermined
value or out of a predetermined range, the robot cleaner
1 is stopped while the rotation of the first rotation plate 10
and thesecond rotationplate20 is stopped,or themoving
direction of the robot cleaner 1 is switched while the
rotation direction of the first rotation plate 10 and/or the
second rotation plate 20 is switched.
[0137] The distance from the connection line (L 1) to
the second lower sensor 260 and the distance from the
connection line (L1) to the third lower sensor 270may be
made shorter than the distance from the connection line
(L1) to the first support wheel 120 and the distance from
the connection line (L1) to the second support wheel 130.
[0138] In addition, the second lower sensor 260 and
the third lower sensor 270 are located outside the vertical
area of the rectangle having the center of the first rotation
plate 10, the center of the second rotation plate 20, the
center of the first support wheel 120, and the center of the
second support wheel 130 as respective vertices.
[0139] When the second lower sensor 260 is located
on the left side of the robot cleaner 1, the third lower
sensor 270 may be located on the right side of the robot
cleaner 1.
[0140] The second lower sensor 260 and the third
lower sensor 270 may form a symmetry with each other.
[0141] The robot cleaner 1 according to an embodi-
ment of the present invention can turn, and at this time,
the first mop 30, the second mop 40, the first support
wheel 120 and the second support wheel 130 contact the
floor and support the load of the robot cleaner 1.
[0142] When the cliff (F) is located on the left side of the
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robot cleaner 1 and the robot cleaner 1 changes direction
or turns to the left, the cliff (F) may be detected by the
second lower sensor 260 before the first support wheel
120 and the second support wheel 130 enter the cliff (F).
When the cliff (F) is detected by the second lower sensor
260, the load of the robot cleaner 1 is supported by the
first mop 30, the second mop 40, the first support wheel
120 and the second support wheel 130.
[0143] In addition, when the cliff (F) is located on the
right side of the robot cleaner 1 and the robot cleaner 1
changes the direction to the right or rotates, the cliff (F)
may be detected by the third lower sensor 270 before the
first supportwheel 120and thesecondsupportwheel130
enter the cliff (F).When the cliff (F) is detected by the third
lower sensor 270, the load of the robot cleaner 1 may be
supportedby thefirstmop30, thesecondmop40, thefirst
support wheel 120 and the second support wheel 130.
[0144] As described above, in the robot cleaner 1
according to the embodiment of the present invention,
when the robot cleaner 1 changes direction or rotates to
either side, the robot cleaner 1 is prevented from falling to
the cliff (F), and it is possible to prevent the overall
balance of the robot cleaner 1 from collapsing.
[0145] The robot cleaner 1 according to an embodi-
ment of the present invention may be configured to in-
clude an auxiliary wheel 140 together with the first sup-
port wheel 120 and the second support wheel 130.
[0146] The auxiliary wheel 140 may be spaced apart
from the first rotation plate 10 and the second rotation
plate 20 and coupled to the lower side of the body 100.
[0147] The auxiliary wheel 140 is located on the other
side from the first support wheel 120 and the second
support wheel 130 with respect to the connection line
(L1).
[0148] In an embodiment of the present invention, the
auxiliary wheel 140 may have the same shape as a
commonly used wheel, and the rotation shaft 145 of
the auxiliary wheel 140 may be formed parallel to the
floor surface (B).Theauxiliarywheel140maymovewhile
rolling in contact with the floor, and accordingly, the robot
cleaner 1 may move along the floor surface (B).
[0149] However, in an embodiment of the present in-
vention, the auxiliary wheel 140 is configured not to
contact the floor when the first mop 30 and the second
mop 40 are in contact with the floor.
[0150] Based on the first rotation plate 10 and the
second rotation plate 20, the first support wheel 120
and the second support wheel 130 are located at the
front, and the auxiliary wheel 140 is located at the rear.
[0151] In the robot cleaner 1 according to an embodi-
ment of the present invention, the first rotation plate 10
and the second rotation plate 20 are symmetrical (left-
right symmetric) to each other, and the first suppor wheel
120 and the second support wheel 130 may be symme-
trical (left-right symmetry) to each other.
[0152] In the robot cleaner 1 according to an embodi-
ment of the present invention, in a state in which the first
mop 30 is coupled to the first rotation plate 10 and the

secondmop40 is coupled to the second rotationplate 20,
thefirst supportwheel120, thesecondsupportwheel130
and the auxiliary wheel 140 do not prevent the first mop
30 and the second mop 40 from contacting the floor.
[0153] Accordingly, the first mop 30 and the second
mop 40 are in contact with the floor, and mopping and
cleaning can be made by the rotation of the first mop 30
and the second mop 40. In this case, the first support
wheel 120, the second support wheel 130, and the aux-
iliary wheel 140may all be spaced apart from the floor, or
the auxiliary wheel 140 may be configured to be spaced
apart from the floor, and the first support wheel 120 and
the second support wheel 130 may be configured to
contact the floor.
[0154] In an embodiment of the present invention, in a
state where the robot cleaner 1 is placed so that the first
mop 30 and the second mop 40 contact the floor, the
height from the floor surface (B) to the lowest portion of
the first support wheel 120 and the height from the floor
surface (B) to the lowest portion of the second support
wheel 130 are configured to be lower than theheight from
the floor surface (B) to the lowest portion of the auxiliary
wheel 140.
[0155] The robot cleaner 1 according to an embodi-
ment of the present invention is configured to include a
first actuator 160, a second actuator 170, a battery 220, a
water tank 230, and a water supply tube 240.
[0156] The first actuator 160 is coupled to the body 100
to rotate the first rotation plate 10.
[0157] The first actuator 160 may be configured to
include a first case 161, a first motor 162, and one or
more first gears 163.
[0158] The first case 161 supports the components
constituting the first actuator 160, and is fixedly coupled
to the body 100.
[0159] The first motor 162 may be an electric motor.
[0160] Theplurality of first gears163 isconfigured tobe
engagedwith each other to rotate, connect the firstmotor
162 and the first rotation plate 10, and transmit the rota-
tional power of the firstmotor 162 to the first rotation plate
10. Accordingly, when the rotation shaft of the first motor
162 rotates, the first rotation plate 10 rotates.
[0161] The second actuator 170 is coupled to the body
100 to rotate the second rotation plate 20.
[0162] The second actuator 170 may be configured to
include a second case 171, a secondmotor 172, and one
or more second gears 173.
[0163] The second case 171 supports the components
constituting the second actuator 170, and is fixedly
coupled to the body 100.
[0164] Thesecondmotor 172maybeanelectricmotor.
[0165] The plurality of second gears 173 is configured
to be engaged with each other to rotate, connect the
second motor 172 and the second rotation plate 20,
and transmit the rotational power of the second motor
172 to the second rotation plate 20. Accordingly, when
the rotation shaft of the second motor 172 rotates, the
second rotation plate 20 rotates.
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[0166] As such, in the robot cleaner 1 according to an
embodiment of the present invention, the first rotation
plate 10 and the first mop 30 may rotate by the operation
of the first actuator 160, and the second rotation plate 20
and the secondmop40may rotate by the operation of the
second actuactor 170.
[0167] In an embodiment of the present invention, the
first actuator 160may be disposed directly above the first
rotation plate 10. With this configuration, it is possible to
minimize the loss of power transmitted from the first
actuator 160 to the first rotation plate 10. In addition,
by applying the load of the first actuator 160 toward the
first rotation plate 10, the first mop 30 can be sufficiently
rubbed against the floor to make mopping.
[0168] Also, in an embodiment of the present inven-
tion, the second actuator 170 may be disposed directly
above the second rotation plate 20. With this configura-
tion, it is possible to minimize the loss of power trans-
mitted from the second actuator 170 to the second rota-
tion plate 20. In addition, by applying the load of the
second actuator 170 toward the second rotation plate
20, the secondmop 40 can be sufficiently rubbed against
the floor to make mopping.
[0169] The second actuator 170may form a symmetry
(left and right symmetry) with the first actuator 160.
[0170] The battery 220 is coupled to the body 100 to
supply power to other components constituting the robot
cleaner 1. The battery 220 may supply power to the first
actuator 160 and the second actuator 170, and in parti-
cular, thebattery220suppliespower to thefirstmotor 162
and the second motor 172.
[0171] In an embodiment of the present invention, the
battery220maybechargedbyanexternal power source,
and for this, one side of the body 100 or the battery 220
itself may be provided with a corresponding terminal 222
for charging the battery 220.
[0172] In the robot cleaner 1 according to an embodi-
ment of the present invention, the battery 220 may be
coupled to the body 100.
[0173] The water tank 230 is made in the form of a
container havingan internal spaceso that a liquid suchas
water is stored therein. Thewater tank230maybefixedly
coupled to the body 100, or may be removably coupled
from the body 100.
[0174] In an embodiment of the present invention, the
water tank 230may be located above the auxiliary wheel
140.
[0175] Thewater supply tube240 ismade in the formof
a tube or pipe, and is connected to the water tank 230 so
that the liquid inside the water tank 230 can flow through
the inside. The water supply tube 240 is made such that
the opposite end connected to the water tank 230 is
located above the first rotation plate 10 and the second
rotation plate 20, and accordingly, the liquid inside the
water tank 230 canbe supplied to the firstmop30and the
second mop 40.
[0176] In the robot cleaner 1 according to an embodi-
ment of the present invention, the water supply tube 240

may be formed in a form in which one tube is branched
into two, in this case, any one of the branched ends is
located above the first rotation plate 10, and the other
branched end may be located above the second rotation
plate 20.
[0177] In the robot cleaner 1 according to an embodi-
ment of the present invention, a separate pump may be
provided to transport the liquid through the water supply
tube 240.
[0178] The center of gravity (G) of the robot cleaner 1
may be located inside the vertical area of the rectangular
having thecenterof thefirst rotationplate10, thecenterof
the second rotationplate 20, the center of the first support
wheel 120, and the center of the second support wheel
130as respective vertices.Accordingly, the robot cleaner
1 is supportedby the firstmop30, the secondmop40, the
first support wheel 120, and the second support wheel
130.
[0179] In the robot cleaner 1 according to an embodi-
ment of the present invention, each of the first actuator
160, the second actuator 170, the battery 220 and the
water tank 230 may be relatively heavy in the robot
cleaner 1. The first actuator 160 and the second actuator
170 are located on or adjacent to the connection line, the
battery 220 is located in front of the connection line, and
the water tank 230 is located behind the connection line,
Thus, the overall center of gravity (G) of the robot cleaner
1 can be located in the central portion of the robot cleaner
1, so that the first mop 30 and the second mop 40 can be
in stable contact with the floor.
[0180] In addition, since the first actuator 160, the
second actuator 170, the battery 220, and the water tank
230 are located on different areas in a plan view, respec-
tively, the relatively flat body 100 and the robot cleaner 1
can be formed while stable weight distribution is
achieved, and the robot cleaner 1 can easily enter the
lower side of a shelf or table.
[0181] In addition, according to the robot cleaner 1
according to an embodiment of the present invention,
when the robot cleaner 1 in which the liquid is sufficiently
accommodated in the water tank 230 is initially driven,
eachweight canbedistributedsuch thatonly thefirstmop
30and the secondmop40canbe in contactwith the floor,
thereby performing cleaning. In this case, even when the
center of gravity (G) of the robot cleaner 1moves forward
while the liquid inside the water tank 230 is exhausted,
the first mop 30 and the secondmop 40 together with the
first supportwheel 120and thesecondsupportwheel130
can be in contact with the floor so that cleaning can be
performed.
[0182] In addition, the robot cleaner 1 according to an
embodiment of the present invention, regardless of
whether the liquid inside thewater tank 230 is exhausted,
the first support wheel 120 and the second support wheel
130 together with the firstmop 30 and the secondmop40
may make cleaning while in contact with the floor.
[0183] In the robot cleaner 1 according to an embodi-
ment of the present invention, the second lower sensor
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260, the first support wheel 120, the first lower sensor
250, the second support wheel 130 and the third lower
sensor 270may be arranged in this order along the edge
direction of the body 100.
[0184] FIG. 7 is a cross-sectional view schematically
illustrating the robot cleaner 1 and its configurations
according to another embodiment of the present inven-
tion.
[0185] The robot cleaner 1 according to an embodi-
ment of the present invention may be configured to in-
clude a controller 180, a bumper 190, a first sensor 200,
and a second sensor 210.
[0186] The controller 180may be configured to control
the operations of the first actuator 160 and the second
actuator 170 according to preset information or real-time
information.For thecontrol of the controller 180, the robot
cleaner 1 may include a storage medium in which an
application program is stored, and the controller 180may
be configured to control the robot cleaner 1 by driving an
application program according to information input to the
robot cleaner 1, information output from the robot cleaner
1, and the like.
[0187] The bumper 190 is coupled along the edge of
the body 100, and is configured to move relative to the
body 100. For example, the bumper 190may be coupled
to the body 100 to be reciprocally movable along a
direction approaching the center of the body 100.
[0188] The bumper 190 may be coupled along a por-
tion of the edge of the body 100, ormay be coupled along
the entire edge of the body 100.
[0189] In the cleaner according to an embodiment of
the present invention, the lowest portion of the body 100
forming the same side as the bumper 190 with respect to
the connection line (L1) may be made higher than or
equal to the lowest portion of the bumper 190. That is, the
bumper 190 may be lower than or equal to the body 100.
Accordingly, an obstacle at a relatively low position may
collide with the bumper 190 and be detected by the
bumper 190.
[0190] The first sensor 200 is coupled to the body 100
and may be configured to detect a movement (relative
movement) of the bumper 190 with respect to the body
100. The first sensor 200 may be formed using a micro-
switch, a photo interrupter, or a tact switch.
[0191] Thecontroller 180maycontrol the robot cleaner
1 to avoid obstacles when the bumper 190 of the robot
cleaner 1 comes into contact with an obstacle, and ac-
cording to information from the first sensor 200, the
controller may be configured to control the operation of
the first actuator 160 and/or the second actuator 170. For
example, when the bumper 190 comes into contact with
an obstacle while the robot cleaner 1 is driving, the
position where the bumper 190 comes into contact
may be recognized by the first sensor 200, and the
controller 180 may control the operation of the first ac-
tuator 160and/or the secondactuator 170 todeviate from
the contact position.
[0192] The second sensor 210 may be coupled to the

body 100 and configured to detect a relative distance to
an obstacle. The second sensor 210 may be a distance
sensor.
[0193] According to the information from the second
sensor 210,when thedistancebetween the robot cleaner
1 and the obstacle is less than or equal to a predeter-
mined value, the controller 180may control the operation
of the first actuator 160 and/or the second actuator 170
such that the driving direction of the robot cleaner 1 is
switched, or the robot cleaner 1 moves away from the
obstacle.
[0194] In addition, according to the distance detected
by the first lower sensor 250, the second lower sensor
260, or the third lower sensor 270, the controller 180may
control the operation of the first actuator 160 and/or the
second actuator 170 such that the robot cleaner 1 is
stopped or the driving direction is switched.
[0195] In the robot cleaner 1 according to an embodi-
ment of the present invention, a movement (driving) can
be made by the frictional force between the first mop 30
and the floor surface (B) generatedwhen the first rotation
plate 10 rotates and the frictional force between the
secondmop 40 and the floor surface (B) generatedwhen
the second rotation plate 20 rotates.
[0196] In the robot cleaner 1 according to an embodi-
ment of the present invention, the first support wheel 120
and the second support wheel 130 may be configured to
anextent that themovement (driving) of the robot cleaner
1 is not obstructed by friction with the floor, and an extent
that the load does not increase when the robot cleaner 1
moves (driving).
[0197] To this end, the width of the first support wheel
120 and the width of the second support wheel 130 may
be made sufficiently small compared to the diameter of
the first rotation plate 10 or the diameter of the second
rotation plate 20.
[0198] With this configuration, even if the first support
wheel 120 and the second support wheel 130 come into
contact with the floor together with the first mop 30 and
the second mop 40 and the robot cleaner 1 is driven, the
friction force between the first support wheel 120 and the
floor surface (B) and the friction force between the sec-
ond supportwheel 130and the floor surface (B) aremade
very small compared to the friction force between the first
mop 30 and the floor surface (B) and the friction force
between the second mop 40 and the floor surface (B),
and thus unnecessary power loss is not ocurred, and the
movement of the robot cleaner 1 is not interfered.
[0199] The robot cleaner 1 according to an embodi-
ment of the present invention has a stable four-point
support by the first support wheel 120, the second sup-
port wheel 130, the first mop 30 and the second mop 40.
[0200] In the robot cleaner 1 according to an embodi-
ment of thepresent invention, the rotation shaft 125of the
first support wheel 120 and the rotation shaft 135 of the
second support wheel 130 may be made parallel to the
connection line (L1). That is, the positions of the rotation
shaft 125 of the first support wheel 120 and the rotation
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shaft 135 of the second support wheel 130 may be fixed
(fixed in the left and right directions) on the body 100.
[0201] The first support wheel 120 and the second
support wheel 130 may come into contact with the floor
together with the first mop 30 and the second mop 40. In
this case, for the linear movement of the robot cleaner 1,
the first mop 30 and the second mop 40 may rotate in
opposite directions at the same speed, and the first
support wheel 120 and the second support wheel 130
assist in the forward and backward linear movements of
the robot cleaner 1.
[0202] The robot cleaner 1 according to an embodi-
ment of the present invention may include an auxiliary
wheel body 150. In this case, the auxiliary wheel body
150maybe rotatablycoupled to the lower sideof thebody
100, and the auxiliary wheel 140 may be rotatably
coupled to the auxiliary wheel body 150.
[0203] That is, the auxiliary wheel 140 is coupled to the
body 100 via the auxiliary wheel body 150.
[0204] Further, the rotation shaft 145 of the auxiliary
wheel 140 and the rotation shaft 155 of the auxiliary
wheel body 150 may be formed to intersect each other,
and the direction of the rotation shaft 145 of the auxiliary
wheel 140and thedirectionof the rotation shaft 155of the
auxiliary wheel body 150 may be orthogonal to each
other. For example, the rotation shaft 155 of the auxiliary
wheel body 150 may be directed in the vertical direction
or slightly inclined in thevertical direction, and the rotation
shaft 145of theauxiliarywheel 140maybedirected in the
horizontal direction.
[0205] In the robot cleaner 1 according to an embodi-
ment of the present invention, when the robot cleaner 1 is
not substantially used (in a state in which the first mop 30
and the second mop 40 are separated from the robot
cleaner 1), the auxiliary wheel 140 contacts the floor
surface (B). When the robot cleaner 1 is transported in
this state, the direction in which the auxiliary wheel 140 is
directed by the auxiliary wheel body 150 is freely de-
formed, the transport of the robot cleaner 1 can be made
easily.
[0206] On the other hand, FIG. 8 illustrates a perspec-
tive view for explaining a lower body in a robot cleaner
according to a first embodiment of the present invention,
FIG. 9 illustrates a bottom view for explaining a lower
body in a robot cleaner according to a first embodiment of
the present invention, FIG. 10 illustrates a cross-sec-
tional view taken along a connection line for explaining
a state inwhich a rotation plate and amoparemounted in
a robot cleaner according to a first embodiment of the
present invention.
[0207] The lower body 110 of the robot cleaner 1 ac-
cording to the first embodiment of the present invention
will be described with reference to FIGS. 6 and 8 to 10.
[0208] In the lower body 110, the upper surface is
combined with the upper body 105 to form a space that
can accommodate the battery 220, the water tank 230
and the motors 162, 172, the first rotation plate 10, the
second rotation plate 20, the first support wheel 120, the

second support wheel 130, and the auxiliary wheel 140
may be disposed on the lower surface.
[0209] The bottom surface 112 disposed toward the
floor surface (B) of the floor may be formed on the lower
surface of the lower body 110 of the present invention. In
addition, the first rotationplate 10and the second rotation
plate 20maybe rotatably disposedon the bottomsurface
112.
[0210] The first rotation plate 10 and the second rota-
tion plate 20 may be symmetrically disposed on the
bottom surface 112. Specifically, a first rotation shaft hole
113 and a second rotation shaft hole 114 may be sym-
metrically formed on the bottom surface 112.
[0211] The rotation shaft 15 of the first rotation plate 10
maybeengagedwith thefirst gear163of thefirst actuator
160 through the first rotation shaft hole 113. In addition,
the rotation shaft 25 of the second rotation plate 20 may
be engaged with the second gear 173 of the second
actuator 170 through the second rotation shaft hole 114.
[0212] Meanwhile, in the present invention, the lower
body 110 may further include an immaginary connection
line (L1) connecting the rotation shaft 15 of the first
rotation plate 10 and the rotation shaft 25 of the second
rotationplate20. In this case, since the rotationshaft 15of
the first rotation plate 10 and the rotation shaft 25 of the
second rotation plate 20 pass through the first rotation
shaft hole 113 and the second rotation shaft hole 114,
respectively, the connection line (L1) may refer to an
immaginary line connecting the first rotation shaft hole
113 and the second rotation shaft hole 114.
[0213] The distance (C2) between the first rotation
shaft hole 113 and the second rotation shaft hole 114
is preferably longer than twice the radius of the first
rotation plate 10 or second rotation plate 20. With this
configuration, the first rotation plate 10 and the second
rotation plate 20 are rotatable without interfering with
each other.
[0214] In addition, in this embodiment, the bottom sur-
face 112 may be inclined so as to be closer to the floor
surface (B) in the direction of the first rotation shaft hole
113 and the second rotation shaft hole 114, based on the
midpoint of the first rotation shaft hole 113and the second
rotation shaft hole 114. With this configuration, the por-
tions of the first rotation plate 10 and the second rotation
plate 20 that are far from each other can be in stronger
contact with the floor, respectively.
[0215] The lower body 110 of the present invention
may further include a guide surface 111. The guide sur-
face 111 may be disposed in front of the bottom surface
112. In addition, the guide surface 111 may be formed to
face at least a portion of the floor surface (B).
[0216] The guide surface 111 may form a step with the
bottom surface 112 and be disposed close to the floor
surface (B). The first support wheel 120 and the second
support wheel 130may be disposed on the guide surface
111. In addition, a battery accommodating part 115 may
be formed on the guide surface 111.
[0217] The battery 220 may be accommodated in the
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battery accommodating part 115. For example, the bat-
tery accommodating part 115 may be formed in a shape
similar toa rectangular hole so that thebattery220canbe
inserted and coupled thereto. Accordingly, the battery
220 may be screw-assembled after being inserted into
the battery accommodating part 115 to be fixed to the
body 100.
[0218] The lower body 110 may further include an
auxiliary wheel accommodating part 116. The auxiliary
wheel accommodating part 116 may be disposed at the
rear with respect to the bottom surface 112. In addition,
the auxiliary wheel accommodating part 116 may be
formed in a shape protruding from the lower surface of
the lower body 110 toward the floor surface (B). The
auxiliary wheel 140 and the auxiliary wheel body 150
may be coupled to the auxiliary wheel accommodating
part 116.
[0219] Meanwhile, the lower body 110 may include a
center line (b). Specifically, the center line (b) is perpen-
dicular to the connection line (L1) at the midpoint of the
first rotation shaft hole 113 and the second rotation shaft
hole 114, and may be formed by drawing an imaginary
line parallel to the floor surface (B).
[0220] In addition, the battery accommodating part 115
may be disposed on one side based on the connection
line (L1), and the auxiliary battery accomodating part 116
may be disposed on the other side based on the con-
nection line (L1).
[0221] In this case, theauxiliarywheel accommodating
part 116 and the battery accommodating part 115may be
disposed on the center line (b). That is, the center line (b)
may be an imaginary line that connects the battery ac-
commodating part 115 and the auxiliary wheel accom-
modating part 116 and is perpendicular to the connection
line (L1).
[0222] Accordingly, the first rotation plate 10 and the
second rotation plate 20 may be symmetrically (line
symmetrical) disposed with respect to the center line
(b) as a center (reference).
[0223] In the present embodiment, the lower body 110
may further include a foreign substance prevention rib
117. The foreign substance prevention rib 117 is formed
to protrude downward from the bottom surface 112, and
may be formed along the outer edges of the first rotation
plate 10 and the second rotation plate 20.
[0224] For example, the foreign substance prevention
rib 117 may include a first foreign substance prevention
rib 117a formed to protrude in the form of a rib along the
circumferential direction with the first rotation shaft hole
113 as a center, and a second foreign substance pre-
vention rib 117b formed to protrude in the form of a rib
along the circumferential direction with respect to the
second rotation shaft hole 113 as a center.
[0225] In this case, it is preferable that the distance (d)
from the first rotation shaft hole 113 to the first foreign
substance prevention rib 117a is larger than the radius of
thefirst rotationplate10andsmaller than the radiusof the
first mop 30.

[0226] In addition, it is preferable that the distance (d)
from the second rotation shaft hole 114 to the second
foreign substance prevention rib 117b is larger than the
radius of the second rotation plate 20 and smaller than
the radius of the second mop 40.
[0227] In addition, the foreign substance prevention rib
117 may be disposed to be spaced apart from the first
rotation plate 10 or the second rotation plate 20 at a
predetermined distance. In this case, the distance be-
tween the foreign substance prevention rib 117 and the
first rotation plate 10 or the second rotation plate 20 is
preferably as narrow as within the range in which when
the first rotation plate 10 or the second rotation plate 20
rotates, the foreign substance prevention rib 117 and the
first rotationplate10or thesecond rotationplate20donot
interfer with each other.
[0228] With such a configuration, in the robot cleaner 1
of the present invention, evenwhen the first rotation plate
10 and the second rotation plate 20 rotate, it can prevent
foreign substances including hair, dust, etc. on the floor
from flowing into the inside of the robot cleaner 1.
[0229] Meanwhile, although not shown, it is also pos-
sible that at least one additional foreign substance pre-
vention structure is further formed between the first rota-
tion shaft hole 113 and the first foreign substance pre-
vention rib 117a in the robot cleaner 1 according to an
embodiment. In addition, it is also possible that at least
one additional foreign substance preventon structure is
further formed between the second rotation shaft hole
114 and the second foreign substance prevention rib
117b. With such a configuration, there is an effect of
preventing foreign substances from flowing into the in-
side of the robot cleaner 1.
[0230] The lower body 110 according to an embodi-
ment of the present invention may further include a mop
support 118.
[0231] The mop support 118 may be disposed on the
bottom surface 112, and may be formed to protrude
downward from the bottom surface 112. In this case,
the mop support 118 may be disposed between the first
rotation shaft hole 113 and the second rotation shaft hole
114.
[0232] In addition, the mop support 118 may be dis-
posed on a circular arc centered on the first rotation shaft
hole 113 and the second rotation shaft hole 114, respec-
tively.
[0233] Specifically, the mop support 118 may be
formed by extending a portion of the foreign substance
prevention rib 117 to the lower side. In this case, themop
support 118 may have various protruding shapes. For
example, themopsupport 118maybe formed to protrude
from the foreign substance prevention rib 117 in a flat bell
shape. With this shape, even if the first mop 30 or the
second mop 40 is in contact with the mop support 118
while rotating, there is an effect of minimizing the friction
between the first mop 30 or the second mop 40 and the
mop support 118 to prevent the firstmop30or the second
mop 40 from being damaged.
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[0234] Themopsupport 118maybe formed toprotrude
and extend from the foreign substance prevention rib
117, including the point where the connection line (L1)
and the foreign substance prevention rib 117 intersect.
[0235] Specifically, the connection line (L1) may inter-
sect at four points with the two foreign substance pre-
vention ribs 117 formed symmetrically on the bottom
surface 112. In this case, it is preferable that the mop
support 118 is formed in an area including two crossing
points disposed between the first rotation shaft hole 113
and the second rotation shaft hole 114.
[0236] In addition, it is preferable that the mop support
118 has the longest protrusion length (h1) at the point
where the connection line (L1) intersects the foreign
substance prevention rib 117.
[0237] In thisembodiment, thebottomsurface112may
be inclined so as to be closer to the floor surface (B) in the
directionof the first rotation shaft hole 113and the second
rotation shaft hole 114, based on the midpoint of the first
rotation shaft hole 113 and the second rotation shaft hole
114. Accordingly, the two points disposed between the
first rotation shaft hole 113 and the second rotation shaft
hole 114have thegreatest distance from the floor surface
(B) among the foreign matter prevention ribs 117. In
addition, the above two points are disposed at the posi-
tions closest to the center of the robot cleaner 1 among
the foreign substance prevention ribs 117. Therefore, in
order to increase the cleaning power of the central part of
the robot cleaner 1, the mop support 118 is formed at the
above position, and it is preferable that the above two
points have the longest protrusion length.
[0238] In addition, the protrusion length (h1) of themop
support 118 is at least greater than the axial thickness of
the first rotation plate 10 or the second rotation plate 20.
Further, it is preferable that the protrusion length (h1) of
the mop support 118 is greater than the height (h2) from
the bottom surface 112 to the lower surface of the first
rotation plate 10 or the second rotation plate 20 (h1 > h2).
[0239] With this configuration, the mop support 118
may be in contact with the first mop 10 and the second
mop 20 by protruding further downward than the first
rotation plate 10 or the second rotation plate 20.
[0240] For example, the mop support 118 may include
afirstmopsupport 118a in contactwith the firstmopanda
second mop support 118b in contact with the second
mop.
[0241] In this case, the distance from the first rotation
shaft hole 113 to the first mop support 118a may be
greater than the radius of the first rotation plate 10,
and the distance from the second rotation shaft hole
114 to the second mop support 118b may be greater
than the radius of the second rotation plate 20.
[0242] In addition, the distance from the first rotation
shaft hole 113 to the first mop support 118a may be
smaller than the radius of the first mop 30, and the
distance from the second rotation shaft hole 114 to the
secondmop support 118bmaybe smaller than the radius
of the second mop 40.

[0243] That is, the first mop 30 is formed to protrude
toward the center of the robot cleaner 1 rather than the
first rotation plate 10, and the secondmop40 is formed to
protrude toward the center of the robot cleaner 1 than the
second rotation plate 20. The mop support 118 may be
disposed on the upper side of the protruding portions of
the first mop 30 and the second mop 40.
[0244] With this configuration, when the robot cleaner
1 is raised to the floor surface (B) in a state in which the
mops 30, 40 are attached to the rotation plates 10, 20, at
least a portion of the lower surfaces of the mops 30, 40
canbe in contactwith the floor surface (B). In addition, the
upper surfaces of themops 30, 40may beattached to the
lower surfaces of the rotation plate 10, 20.
[0245] In addition, a portionof the upper surfacesof the
mops 30, 40 and a portion of the lower surfaces of the
rotation plates 10, 20 may be closer to each other due to
the weight of the body 100.
[0246] Ontheotherhand, theportion in contactwith the
mop support 118 among the upper surfaces of the mops
30, 40 may have a greater distance from the lower
surfaces of the rotation plates 10, 20.
[0247] Accordingly, when the rotation plates 10, 20
rotate, the distance between the mops 30, 40 and the
rotation plates 10, 20 and the floor surface (B) may be
changed periodically.
[0248] Specifically, when the rotation plates 10, 20
rotate in a state in which the mops 30, 40 are attached
to the rotation plates 10, 20, a distance between a portion
of the upper surfaces of the mops 30, 40 and a portion of
the lower surfaces of the rotation plates 10, 20 may be
periodically changed according to the rotation of the
rotation plates 10, 20. In addition, the distance between
a portion of the lower surfaces of themops 30, 40 and the
floor surface (B) may also be changed periodically.
[0249] Therefore, there is an effect of increasing the
area of friction with the floor while the first mop 30 is bent
in contact with the first mop support 118a. In addition,
there is an effect of increasing the area of friction with the
floor while the second mop 40 is bent in contact with the
second mop support 118b.
[0250] In addition, the first mop 30 has an effect of
increasing the friction force between the mop and the
floor while being pressed toward the floor by the first mop
support 118a. In addition, the second mop 40 has an
effect of increasing the friction force between the mop
and the floor while being pressed toward the floor by the
second mop support 118b.
[0251] As a result, according to the present invention,
there is an effect that the cleaning performance of the
central portion of the robot cleaner 1 is improved by an
increase in friction between the first mop 30 and the
second mop 40 and the floor.
[0252] Hereinafter, a charging apparatus for a robot
cleanerwill be describedwith reference toFIGS. 11 to25.
[0253] The charging apparatus includes a charging
apparatus body 300 having a powermodule, and a dock-
ing plate 400 coupled to the lower end of the charging
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apparatus body 300. The robot cleaner is docked on te
upper portion of hthe docking plate 400. After the robot
cleaner completes the cleaning operation, it enters the
charging apparatus. The robot cleaner is docked on the
upper portion of the docking plate 400 by climbing the
docking plate 400.When the robot cleaner is docked, the
charging terminal 330 of the charging apparatus and the
corresponding terminal of the robot cleaner are in contact
witheachother.That is, the robot cleaner isdockedon the
upper portion of the docking plate 400 and is electrically
connected to the charging apparatus to be charged.
[0254] Referring to FIG. 13, the charging apparatus
body 300 includes a housing 310 for accommodating the
powermodule therein, and a bottom plate 320 coupled to
the bottom surface of the housing 310 and on which the
charging terminal 330 is disposed.
[0255] The housing 310 of the charging apparatus
body forms an outer shape and forms a space therein.
[0256] The power module is accommodated in the
inner space of the housing 310 of the charging apparatus
body.Other electronic devicesmay be accommodated in
the inner space of the housing 310. For example, when a
controller is provided in the charging apparatus sepa-
rately from the robot cleaner, the controller of the char-
ging apparatus of the robot cleaner may be disposed in
the inner space of the housing 310.
[0257] Thehousing 310 is disposed in front of the robot
cleaner and may be formed in a column shape. Accord-
ingly, when the robot cleaner moves out of the docked
space, the housing 310 may function as a stopper.
[0258] The bottom plate 320 of the charging apparatus
body is a component for fastening the housing 310 and
the docking plate 400 to each other.
[0259] Referring to FIG. 13, the bottom plate 320 is
coupled to the bottom surface of the housing 310. Alter-
natively, the bottom plate 320 may be integrally formed
with thehousing310on thebottomsurfaceof thehousing
310. The bottom plate 320 is formed in a plate shape
widely arranged in the horizontal direction.
[0260] Thedocking plate 400 is connected to theupper
surface of the bottom plate 320.
[0261] The bottom plate 320 includes a first upper
surface 321, a second upper surface 322, and a charging
terminal installation surface 323.
[0262] The first upper surface 321 is a surface formed
on the upper portion of the bottom plate 320. The first
upper surface 321 is formed horizontally. A left side of the
first upper surface 321 may be inclined downward to the
left. The right side of the first upper surface 321 may be
inclined downwardly to the right.
[0263] The second upper surface 322 is formed at the
rear end of the first upper surface 321. The second upper
surface 322 may form a step with the first upper surface
321, and in more detail, the second upper surface 322
may be disposed below the first upper surface 321. The
robot cleaner may be formed in various types, and the
bottomsurfaceof the robot cleanermayalsobe formed in
various shapes. The shapes of the second upper surface

322 and the first upper surface 321 may dock the robot
cleaner having a specific bottom surface shape.
[0264] Thecharging terminal installation surface323 is
a surface on which the charging terminal 330 is installed.
The charging terminal installation surface 323 is formed
to protrude upward from the first upper surface 321. The
charging terminal installation surface 323may be formed
left-right symmetrically with respect to an imaginary cen-
ter line (b) passing through the front and rear ends of the
robot cleaner. The charging terminal installation surface
323 forms a step with the first upper surface 321 to guide
the docking plate 400 to be coupled to a correct position.
[0265] The bottom plate 320 of the charging apparatus
body is formed with an engaging groove 340 into which
the engaging protrusion 440 is inserted. Referring to FIG.
13, the engaging groove 340 is disposed on the first
upper surface 321 and is formed by being recessed
downward.
[0266] The bottom plate 320 of the charging apparatus
body is formed with a hooking groove 350 through which
a hook 450 is caught. Referring to FIG. 13, the hoocking
groove 350 is formed at the rear end of the second upper
surface 322 and is recessed forward.
[0267] The charging terminal 330 is electrically con-
nected to the robot cleaner to charge a battery disposed
inside the robot cleaner, and protrudes upward from the
bottom plate 320 of the charging apparatus body. One
end of the charging terminal is electrically connected to
the power module accommodated in the housing 310.
The charging terminal 330maybearrangedasa left/right
pair around an imaginary center line (b) passing through
the front and rear ends of the robot cleaner.
[0268] The robot cleaner includes a corresponding
terminal corresponding to the charging terminal 330.
The corresponding terminal of the robot cleaner may
be formed to protrude downward so as to be electrically
connected to the charging terminal 330.
[0269] The docking plate 400 docks the robot cleaner
on the upper portion. Referring to FIGS. 12 and 13, the
docking plate 400 is selectively mounted on the bottom
plate 320 of the charging apparatus body.
[0270] The docking plate 400 includes an engaging
protrusion 440, and the bottom plate 320 includes the
engaging groove 340. The engaging protrusion 440
guides the docking plate 400 to be fastened to a correct
position while being inserted into the engaging groove
340.
[0271] The docking plate 400 includes the engaging
protrusion 440 disposed in the front portion, at least a
portion of which is inserted into the charging apparatus
body 300. The bottom plate 320 includes the engaging
groove 340 into which at least a portion of the engaging
protrusion 440 is inserted. Referring to FIG. 15, the
engaging protrusion 440 guides the position of the dock-
ing plate 400 while being inserted into the engaging
groove 340, and when all the engaging protrusions
440 are inserted into the engaging grooves 340, the
docking plate 400 is fixed to the charging apparatus body
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300.
[0272] Referring to FIG. 13, the engaging protrusion
440 protrudes downward from the docking plate 400.
[0273] The engaging protrusion 440 is disposed in the
front portion. Referring to FIG. 14b, it is disposed in the
front portion based on an immaginary connection line
(L1) connecting the rotation shaft of the first rotation plate
and the rotation shaft of the second rotation plate.
[0274] The docking plate 400 is disposed on the upper
portion of the bottom plate 320 of the charging apparatus
body, at least a portion ofwhich is disposed to overlap the
bottomplate320of the chargingapparatus vertically. The
engaging protrusion 440 is formed on the docking plate
400 overlapping the bottom plate 320 of the charging
apparatus body. The engaging groove 340 is formed in
the bottom plate 320 of the charging apparatus body
overlapping the docking plate 400. The engaging protru-
sion 440 and the engaging groove 340 overlap vertically.
[0275] The engaging groove 340 is formed in the bot-
tom plate 320 of the charging apparatus body. The en-
gaging groove 340 is formed in the first upper surface
321.
[0276] The engaging protrusion 440 is formed symme-
trically from left to right based on an imaginary center line
passing the front and rear ends of the robot cleaner. The
engaging groove 340 is formed symmetrically from left to
right based on an imaginary center line passing the front
and rear ends of the robot cleaner.
[0277] The engaging protrusion 440 has a lower hor-
izontal cross-sectional area smaller than an upper hor-
izontal cross-sectional area. Inotherwords, theengaging
protrusion 440 is formed in the shape of wider upper
portion-narrow lower portion. Therefore, the lower end
of the engaging protrusion 440 is more easily inserted
when inserted into the engaging groove 340, the upper
end of the engaging protrusion 440 is engaged with the
engaging groove 340, thereby guiding the docking plate
400 to be positioned in a forward position.
[0278] Referring to FIG. 13, the engaging protrusion
440 may be formed in a cross (+) shape. The engaging
protrusion 440 may include a first engaging protrusion
441protruding downward from the docking plate 400 and
a second engaging protrusion 442 protruding radially
from the first engaging protrusion 441.
[0279] The first engaging protrusion 441 protrudes in a
cylindrical shape. The lower end of the first engaging
protrusion 441 is rounded.
[0280] A plurality of second engaging protrusions 442
protrudes from the first engaging protrusions 441 in a
radial direction. The second engaging protrusion 442
protrudes in four directions in front, back, left, and right
directions. The second engaging protrusions 442 are
formed in a cross (+) or X-shape. The lower ends of
the second engaging protrusions 442 are rounded.
[0281] The engaging protrusion 440 has a lower hor-
izontal cross-sectional area smaller than an upper hor-
izontal cross-sectional area. The lower end of the enga-
ging protrusion440 is formed to haveasmaller horizontal

cross-sectional area to be easily inserted into the enga-
ging groove 340. The upper end of the engaging protru-
sion 440 is formed to have a larger horizontal cross-
sectional area to be inserted into the engaging groove
340 at a correct position. Accordingly, the engaging
protrusion 440 begins to be easily inserted into the en-
gaging protrusion 440, and when all the engaging protru-
sions 440 are inserted, the position of the docking plate
400 is accurately guided.
[0282] Referring to FIG. 20, the engaging protrusion
440 may be formed in various shapes, in addition to the
shape shown in FIG. 13.
[0283] In FIG. 20, (a) shows an engaging protrusion
440a according to another embodiment. When viewed
from the side, the engaging protrusion 440a may have a
front surface that is convex to the front. Among the
secondengagingprotrusions442a, thesecondengaging
protrusion 442a disposed in the front may form a curved
surface that is convex forward, and may form a curved
surface that is convex forward when the engaging pro-
trusion is viewed from the side. The engaging protrusion
forms a curved surface that is convex forward so that the
lower end of the engaging protrusion is more easily
inserted when inserted into the engaging groove 340.
In addition, referring to FIG. 21, when the docking plate
400 is detached, the docking plate 400 rotates the hook
450 as a rotation shaft, and the front of the engaging
protrusion is formed in a curved surface, so that the
docking plate 400 rotates smoothly.
[0284] In FIG. 20, (b) shows an engaging protrusion
440b according to another embodiment. When viewed
from the side, the engaging protrusion 440b may have a
rear surface that forms a vertical surface from the lower
end, anda front surface that formsa front upward inclined
surface from the lower end. Among the second engaging
protrusions 442b, the second engaging protrusion 442b
disposed at the rear forms a vertical surface, and the
second engaging protrusion 442b disposed in the front
forms a front upward inclined surface, so that when
viewed from the side, the engaging protrusion may form
a curved surface that is convex forward. The engaging
protrusion forms a curved surface that is convex forward
so that the lower end of the engaging protrusion is more
easily inserted when inserted into the engaging groove
340. In addition, referring to FIG. 21, when the docking
plate 400 is detached, the docking plate 400 rotates the
hook 450as a rotation shaft, and the front of the engaging
protrusion is formed as an inclined surface so that the
docking plate 400 rotates smoothly.
[0285] The docking plate 400 includes the hook 450,
and the bottom plate 320 includes the hooking groove
350. The hook 450 is caught in the hooking groove 350
and fixes the docking plate 400.
[0286] The docking plate 400 is disposed at the rear of
the engaging protrusion 440, and at least a portion in-
cludes the hook 450 caught on the charging apparatus
body 300. The hook 450 protrudes downward from the
docking plate 400.
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[0287] The docking plate 400 may have a wall in con-
tact with the side surface of the bottom plate 320 of the
charging apparatus body, and the hook 450 may be
formed in a portion of the wall. Accordingly, the side
surface of the bottom plate 320 slides along the wall
and is secured to the hook 450.
[0288] The hooking groove 350 is a component into
which at least a portion of the hook 450 is inserted to fix
the docking plate 400 and the bottom plate 320. The
hooking groove 350 is formed at the rear end of the
bottom plate 320.
[0289] Referring to FIGS. 13 and 17, the hooking
groove 350 is formed in the corners formed by the rear
and bottom surfaces of the bottom plate 320 of the char-
ging apparatus body. Accordingly, when the rear end of
the docking plate 400 is pushed downward, the docking
plate 400 rotates the corners formed by the rear and
bottom surfaces of the bottom plate 320 as a rotation
shaft, and can be easily detached.
[0290] Referring to FIG. 19, the lower end of the en-
gaging projection 440 is disposed higher than the lower
end of the hook 450. When the docking plate 400 is
mounted on the charging apparatus body 300, the en-
gaging protrusion 440 is inserted into the charging appa-
ratus body 300 before the hook 450 is caught on the
charging apparatus body 300.
[0291] FIG. 19 is a view illustrating when the engaging
protrusion 440 is inserted into the engaging groove 340
while the docking plate 400 is fastened to the charging
apparatus body 300. Referring to FIG. 19, the engaging
protrusion 440 is adjacent to the engaging groove 340,
whereas the hook 450 is spaced apart from the engaging
groove 350. Accordingly, after the engaging protrusion
440 is inserted into the engaging groove 340 and the
position of the docking plate 400 is determined, the hook
450 is caught in the hooking groove 350 and the docking
plate 400 is fixed.
[0292] Referring to FIGS. 13 and 14, when the docking
plate 400 is mounted, the charging terminal 330 is dis-
posed between the engaging protrusion 440 and the
hook 450.
[0293] The engaging protrusion 440 is disposed in
front of the charging terminal 330, and the hook 450 is
disposed in the rear of the charging terminal 330. Since
the engaging protrusion 440 is a component that guides
the docking plate 400 to be fastened to a correct position,
the minimum force to be applied for fastening is small. In
contrast, since the hook 450 is a component for fixing the
docking plate 400, the minimum force that must be ap-
plied for fastening is large. Accordingly, by disposing the
engaging protrusion 440 in front of the charging terminal
330 and the hook 450 in the rear of the charging terminal
330, the docking plate 400 is fastened with less force.
[0294] The engaging protrusion 440 is disposed on the
outside of the charging terminal 330, and the hook 450 is
disposed on the inside of the charging terminal 330. In
otherwords, basedon the center line passing through the
front and rear ends of the robot cleaner, the engaging

protrusion 440 is disposed farther than the charging
terminal 330, and the hook 450 is disposed closer than
the charging terminal 330. The docking plate 400 has a
wide plate shape, and there is a problem in that the left
and right sides cannot be maintained horizontally when
fastened. Since the engaging protrusion 440 is a com-
ponent thatguides thedockingplate400 tobe fastened to
a correct position, it is disposed on the outermost side
and guides the docking plate 400 to be fastened horizon-
tally to the left and right. Since the hook 450 is a compo-
nent constituting the docking plate 400, it is disposed on
the innermost side and supported in the center.
[0295] The docking plate 400 may further include a
corresponding surface 431 corresponding to the char-
ging terminal installation surface 323.
[0296] The corresponding surface 431 is disposed to
overlap the charging terminal installation surface 323
vertically and further protrudes upward.
[0297] The corresponding surface 431 is formed in the
seating part 405 of several parts of the docking plate 400.
[0298] The lower surface of the corresponding surface
431 is in contact with the upper surface of the charging
terminal installation surface323. The lower surfaceof the
corresponding surface 431 is further recessed upward
from the bottom surface of the docking plate 400, and the
charging terminal installation surface 323 may be in-
serted to fix the position of the docking plate 400.
[0299] Theupper surface of the corresponding surface
431 further protrudes upward from the seating part 405,
so that the charging terminal 330 and the corresponding
terminal can easily contact each other.
[0300] Thedockingplate400 includesacharging term-
inal insertion hole 430 through which the charging term-
inal 330 passes.
[0301] The charging terminal insertion hole 430 may
be formed as a rectangular hole. However, the shape of
the charging terminal insertion hole 430 is not limited
thereto, and may be formed in various shapes according
to the cross-sectional area of the charging terminal 330.
[0302] The charging terminal insertion hole 430 pene-
trates the docking plate 400 vertically. The charging
terminal 330 penetrates the charging terminal insertion
hole 430 from the bottom upward, and the upper end of
the charging terminal 330 protrudes to the upper portion
of the docking plate 400.
[0303] Referring to FIG. 16, the docking plate 400
includes a gap maintaining member 432 that maintains
agapatwhich the charging terminal 330protrudesabove
the docking plate 400. The gapmaintaining member 432
protrudes downward from one side of the docking plate
400, and the lower end supports one side of the charging
terminal 330.
[0304] The gap maintaining member 432 is formed to
protrude downward from one side of the charging term-
inal insertion hole 430. The gapmaintainingmember 432
is formed to protrude downward from the front end of the
charging terminal insertion hole 430.
[0305] The gapmaintainingmember 432 supports one

5

10

15

20

25

30

35

40

45

50

55



20

37 EP 4 085 809 B1 38

side of the charging terminal 330. The gap maintaining
member 432 is inserted into the gap between the front
end of the charging terminal 330 and the charging term-
inal installation surface 323, and is in contact with one
side of the charging terminal 330. The gap maintaining
member 432 supports one side of the charging terminal
330, and maintains a gap between the docking plate 400
and the charging terminal 330.
[0306] When the charging terminal 330 protrudes too
much, the robot cleaner is caught on the charging term-
inal 330 and cannot be docked. Conversely, when the
charging terminal 330 does not protrude, it cannot come
into contact with the corresponding terminal of the robot
cleaner. Accordingly, the gap maintaining member 432
maintains a gap at which the charging terminal 330
protrudes to the upper portion of the docking plate 400
so that the robot cleaner fully docks, andat thesame time,
thecharging terminal 330and thecorresponding terminal
easily make contact to each other.
[0307] Referring to FIG. 21, the docking plate 400
includes a rotation shaft passing through the hook 450,
and is detached while rotating about the rotation shaft.
The docking plate 400 includes a rotation shaft passing
through the hook 450 and may rotate counterclockwise
when viewed from the right. A user may rotate the dock-
ing plate 400bypressing the rear endof the dockingplate
400 downward. When the docking plate 400 rotates
counterclockwise, the engaging protrusion 440 is easily
separated from the engaging groove 340. Accordingly,
the docking plate 400 is easily detached from the char-
ging apparatus body 300.
[0308] Hereinafter, the shape of the upper surface of
the docking plate 400 will be described. FIG. 12 is a
perspective view of the docking plate 400 viewed from
the top, and FIG. 18 is a right cross-sectional view of the
docking plate 400 passing through a support wheel in-
sertion groove 460.
[0309] Referring to FIG. 12, the platemay be formed of
a plurality of surfaces. The docking plate 400 includes an
entry part 401, an inclined part 402, a docking part 403, a
lifting part 404, and a seating part 405.
[0310] The entry part 401 is a portion constituting one
side of the docking plate 400, and into which the robot
cleaner enters.
[0311] The entry part 401 is formed at the rear of the
docking plate 400. The entry part 401 is formed in an arc
shape. The rear end of the entry part 401 is formed in an
arc shape, so that the robot cleaner entering obliquely
from the side may be guided in the front-rear direction.
For example, when the robot cleaner enters from the left
rear end, the first support wheel on the left enters the
upper portion of the entry part 401. Accordingly, since a
greater load is applied to the second mop, which is the
right mop of the robot cleaner, the robot cleaner moves
forward while turning to the left. When the robot cleaner
enters from the left rear and turns to the left, it is posi-
tioned in the forward direction.
[0312] The inclined part 402 is a portion constituting

one side of the docking plate 400, and the robot cleaner
passing through the entry part 401 has an inclined sur-
face toward the docking part 403.
[0313] The inclined part 402 has a rear end connected
to the entry part 401, and a front end is disposed above
the rear end. The front end of the inclined part 402 is
connected to the docking part 403.
[0314] The inclined part 402 includes a front upward
inclined surface. The robot cleaner entering obliquely
from the side may be guided in the front-rear direction
by passing the inclined part 402. For example, when the
robot cleaner enters from the left rear end, the first sup-
port wheel of the robot cleaner that climbs the inclined
part 402 is disposed higher than the second support
wheel. Accordingly, since the load of the robot cleaner
is greater on the first support wheel than on the second
support wheel, and the load is greater on the secondmop
than on the first mop, the robot cleaner moves forward
while turning to the left. When the robot cleaner enters
from the left rear and turns to the left, it is positioned in the
forward direction.
[0315] The reaction force removal groove 420 is
formed in the inclined part 402.
[0316] A plurality of ventilation holes 470 is formed in
the inclined part 402.
[0317] A plurality of fine protrusions may be formed on
the inclined part to prevent slipping.
[0318] The docking part 403 is a portion constituting
onesideof thedockingplate400andhasaflat surfaceon
which the charging robot cleaner is docked.
[0319] The docking part 403 has a rear end connected
to the front end of the inclined part 402, and is disposed to
vertically overlapwithat least oneof the first rotationplate
and the second rotation plate when the robot cleaner is
docked. The front end of the docking part 403 is con-
nected to the lifting part 404.
[0320] The first rotation plate and the first mop are
disposed on the upper portion of the docking part 403.
The second rotation plate and the second mop are dis-
posed on the upper portion of the docking part 403.
the robot cleaner is docked, thecenterof gravity (G)of the
robot cleaner is located on the upper portion of the dock-
ing part 403.
[0321] The reaction force removal groove 420 is
formed in the docking part 403. Accordingly, some areas
of the first mop or the second mop are located on the
upper portion of the reaction force removal groove 420
and are spaced apart from the docking plate 400, and the
remainingareasare in contactwith thedockingplate400.
The moistures remaining on a portion of the mop posi-
tioned on the upper portion of the reaction force removal
groove 420 fall into the reaction force removal groove or
evaporate naturally.
[0322] Theplurality of ventilationholes470 is formed in
the docking part 403. The ventilation holes 470 are
formed on the outer periphery of the reaction force re-
moval groove 420. Accordingly, the remaining area of the
first mop 30 or the second mop 40 in contact with the

5

10

15

20

25

30

35

40

45

50

55



21

39 EP 4 085 809 B1 40

docking plate 400 is disposed on the upper portion of the
ventilation holes 470. Accordingly, the moisture remain-
ing in the remaining area falls through the ventilation
holes 470 or evaporates naturally.
[0323] The lifting part 404 is a portion constituting one
side of the docking plate 400, and has a convex surface
that slightly lifts the front end of the advancing robot
cleaner upward and to which the charging terminal 330
accesses from the upper portion.
[0324] The lifting part 404 connects the front end of the
docking part 403 and the rear end of the seating part 405,
and forms a curved surface convex upward.
[0325] When the support wheel passes the lifting part
404, the front end of the robot cleaner is lifted upward.
Accordingly, the front end of the robot cleaner is disposed
higher than the upper end of the charging terminal 330.
As a result, the robot cleaner does not approach from the
rear of the charging terminal 330, but approaches from
the upper portion of the charging terminal 330.
[0326] The hook 450 is disposed behind the highest
point of the lifting part 404. The hook 450 protrudes
downward from the rear than the highest point of the
lifting part 404, and is fastened to the charging apparatus
body 300. Accordingly, when the support wheel passes
the lifting part 404, the hook 450 is fastened to the
hooking groove 350 by the weight of the robot cleaner.
[0327] The seating part 405 is a portion constituting
one side of the docking plate 400 and has a concave
surface in order to completely contact the charging term-
inal 330 and the corresponding terminal.
[0328] When the robot cleaner is docked, the seating
part 405 is at least partially disposed to be vertically
spaced apart from the support wheel. The rear end of
the seating part 405 is connected to the front end of the
lifting part 404, and the separation prevention wall 410
protrudes from the front end of the seating part 405.
[0329] The seating part 405 may be disposed on an
extension line of the docking part 403. Alternatively, the
seating part 405 may be disposed below the extension
line of the docking part 403.
[0330] A support wheel insertion groove 460 is formed
in the seating part 405. The support wheel insertion
groove 460 is disposed to be spaced apart from the
support wheels 120, 130 in the lower portions of the
support wheels 120, 130 when the robot cleaner is
docked. That is, when the robot cleaner is driving, the
load in front of the robot cleaner is supported by the
support wheels 120, 130, but when the robot cleaner is
docked, the load in front of the robot cleaner is supported
by the corresponding terminal. Since the load in front of
the robot cleaner is supported by the corresponding
terminal, there is an effect that the electrical connection
between the corresponding terminal and the charging
terminal becomes more robust.
[0331] The separation prevention wall 410 is disposed
in the front portion of the docking plate 400 and is formed
to protrude upward from the outer circumferential sur-
face.

[0332] The front portion of the docking plate 400 refers
to the front with respect to a straight line connecting the
left and right ends of the docking plate 400. The separa-
tion prevention wall 410 is disposed in the front portion of
the docking plate 400 to prevent the robot cleaner that
enters from the rear and moves further to the front from
leaving the docking plate 400.
[0333] Referring to FIG. 12, the separation prevention
wall 410 is formed in an arc shape. The robot cleaner is
formed in a circular shapewhen viewed from the top, and
the docking plate 400 may be formed in a circular shape
according to the shape of the robot cleaner. The separa-
tion prevention wall 410 protrudes upward from the outer
circumferential surfaceof the docking plate 400, andmay
be formed in an arc shape according to the shape of the
robot cleaner.
[0334] The separation prevention wall 410 includes an
outer surface 411 disposed farther from the robot cleaner
and an inner surface 412 disposed closer to the robot
cleaner. The outer surface 411 of the separation preven-
tion wall coincides with the outer circumferential surface
of the docking plate 400, and the inner surface 412 may
be formed at a position spaced inward at regular intervals
from the outer circumferential surface of the docking
plate 400. The outer surface 411 and the inner surface
412 face each other.
[0335] Referring to FIG. 12, the rear end of the outer
surface 411 of the separation prevention wall is disposed
behind the rear end of the inner surface 412. A surface
connecting the rear end of the outer surface 411 and the
rear end of the inner surface 412 may form an inwardly
convex curved surface. When the robot cleaner enters
from theside, it collideswith the rearendof theseparation
prevention wall 410. By disposing the rear end of the
outer surface 411 of the separation prevention wall be-
hind the rear end of the inner surface 412, when the robot
cleaner entering from thesidecollideswith the rear endof
the separation prevention wall 410, the separation pre-
vention wall 410 can easily guide the robot cleaner into
the docking plate 400.
[0336] Referring to FIG. 14a, when the robot cleaner is
docked, the rear end of the separation prevention wall
410 is disposed in front of at least one of the rotation shaft
15 of the first rotation plate or the rotation shaft 25 of the
second rotation plate. Referring to FIG. 14a, a straight
line connecting the first rotation shaft 15 and the second
rotation shaft 25 is L1, and the rear end of the separation
preventionwall 410 is disposed in front of the straight line
(L 1). When the robot cleaner enters from the side, it
collides with the rear end of the separation prevention
wall 410. By disposing the rear end of the separation
prevention wall 410 in front of the first or second rotation
shaft, when the robot cleaner entering from the side
collides with the rear end of the separation prevention
wall 410, the separation prevention wall 410 may easily
guide the robot cleaner into the docking plate 400.
[0337] Referring to FIG. 12, the stopper 413 protrudes
rearward from the separation prevention wall 410, and
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the rear end is adjacent to the robot cleaner when the
robot cleaner is docked.
[0338] The stopper 413 protrudes rearward from the
inner wall of the separation preventing wall.
[0339] The stopper 413 is disposed outside the char-
ging terminal 330 with respect to the immaginary center
line (b) passing through the front and rear ends of the
robot cleaner. The stopper 413 is symmetrically disposed
on the basis of the immaginary center line (b) passing the
front and rear ends of the robot cleaner.
[0340] When the robot cleanerenters from theside, the
stopper 413 guides the robot cleaner to be positioned in
the forward direction, and guides the charging terminal
330 and the corresponding terminal to contact each
other. For example, in the robot cleaner entering from
the left side, thestopper413first contacts thestopper413
disposed on the right side with respect to the center line
(b), and the stopper 413disposedon the right side guides
the robot cleaner to the left side, and the stopper 413
disposed on the left side and the robot cleaner are in
contact.
[0341] The stopper 413 is disposed on the outside of
the charging terminal 330 with respect to the center line
(b), so that the corresponding terminal 222 of the robot
cleaner and the charging terminal 330 of the charging
apparatus are accurately overlapped vertically.
[0342] A reaction force removal groove 420 is a com-
ponent that removes the reaction force caused by the
rotation of the mop of the robot cleaner, so that the robot
cleaner is more easily docked.
[0343] The reaction force removal groove 420 is
formed by being recessed downward from the docking
plate, and is disposed to vertically overlap with at least a
portion of the first rotation plate 10 or the second rotation
plate 20 when the robot cleaner is docked.
[0344] The reaction force removal groove 420 is dis-
posed between the rotation shaft 15 of the first rotation
plate and the rotation shaft 25 of the second rotation
plate.
[0345] The reaction force removal groove 420 may be
formed over a docking part 403 and an inclined part 402.
The connection portion of the docking part 403 and the
inclined part 402 may be formed with a bent portion
protruding upward. An action point at which the load of
the robot cleaner acts may be changed before and after
the bent portion, and thus there is a problem that an
indeterminate element may be added in controlling the
robot cleaner. Accordingly, since the reaction force re-
moval groove 420 is formed across the docking part 403
and the inclined part 402, by removing the reaction force
that may occur in the bent portion between the docking
part 403 and the inclined part 402, there is an effect that
the robot cleaner can be easily climbed.
[0346] Based on the rotation shaft, the outer portion of
the rotation shaft generates a driving force, and the inner
portion of the rotation shaft generates a reaction force.
For example, referring to FIG. 22, when the robot cleaner
is driven, the first rotation plate 10 rotates counterclock-

wise and the second rotation plate 20 rotates clockwise
when viewed from the top. The left half surface of the first
rotation plate 10 and the right half surface of the second
rotation plate 20 cause friction with the floor to advance
the robot cleaner, thereby providing a driving force. Con-
versely, the right half surface of the first rotation plate 10
and the left half surface of the second rotation plate 20
generate friction with the floor to provide a reaction force
that prevents the robot cleaner from moving forward. In
this case, the reaction force removal groove 420 is dis-
posed between the rotation shaft 15 of the first rotation
plate and the rotation shaft 25 of the second rotation
plate,which serves to remove the reaction forceprovided
by the first mop 30 or the second mop 40.
[0347] In addition, the reaction force removal groove
420 collects water remaining in the first mop 30 or the
second mop 40. For example, referring to FIG. 23, some
areas of the first mop 30 or the second mop 40 are
disposed on the upper portion of the reaction force re-
moval groove 420. The areas are not in contact with the
docking plate 400 while being vertically spaced apart
from the docking plate. Accordingly, there is an effect
that themoisture remaining in the areas can be collected
in the reaction force removal groove 420 by gravity or can
benaturally dried. The remainingareasof the firstmop30
or the second mop 40 will be dried by a ventilation hole
470 as will be described later.
[0348] Referring to FIG. 14b, the reaction force re-
moval groove may be composed of a front surface, a
rear surface, a left side surface, and a right side surface.
The front surface constitutes the front end of the reaction
force removal groove. In the front surface, the center is
disposed in front of both side ends. More specifically, the
front surface is formed as a curved surface that is convex
forward. The rear surface constitutes the rear end of the
reaction force removal groove. In the rear surface, the
center is disposed behind both side ends. More specifi-
cally, the rear surface is formedasacurvedsurface that is
convex to the rear. The left side surface constitutes the
left end of the reaction force removal groove. The left side
surface may be formed as a plane extending back and
forth. The right side surface constitutes the right end of
the reaction force removal groove. The right side surface
may be formed as a plane extending back and forth.
[0349] When viewed from the top of the reaction force
removal groove, the center of the rear surface is disposed
behind one side end of the rear surface. Since it has such
an arrangement, there is an effect that the support wheel
does not fall into the reaction force removal groove. It will
be described in more detail with the example of FIG. 22.
Referring toFIG. 22, the robot cleanermayenter from the
left side of the charging apparatus. In this case, the left
support wheel of the robot cleaner may fall into the left
rear corner of the reaction force removal groove, and
there is a risk that the left front body of the robot cleaner
may collide with the charging apparatus because the left
front of the robot cleaner is not supported. Accordingly,
the side end of the rear surface of the reaction force
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removal groove is disposed in front of the center, so that
the support wheel does not fall into the reaction force
removal groove no matter from which direction the robot
cleaner enters.
[0350] The distance (L3) between the left end and right
end of the reaction force removal groove may be shorter
than thedistance (L4) between the front end and rear end
of the reaction force removal groove. By having such an
arrangement, there is an effect that the robot cleaner that
enters an oblique line from the side can be positioned in a
forward position due to a difference in frictional force. The
robot cleaner, which enters an oblique line from the side,
is positioned in a forwardposition at the rear portionof the
reaction force removal groove, and can move forward
along the reaction force removal groove. In order to guide
the robot cleaner to a correct position, the distance (L3)
between the left end and right end of the reaction force
removal groove is preferably shorter than the distance
(L4) between the front end and rear end of the reaction
force removal groove.
[0351] The side end of the reaction force removal
groove is disposed closer than the support wheel inser-
tion groove with respect to the center line. More specifi-
cally, the reaction force removal groove is disposed
between the pair of support wheel insertion grooves.
By having such an arrangement, it is possible to prevent
the support wheel from falling into the reaction force
removal groove when the robot cleaner enters the dock-
ing plate. For example, the left support wheel passes the
left side of the left end of the reaction force removal
groove, and the right support wheel passes the right side
of the right end of the reaction force removal groove. The
side end of the reaction force removal groove and the
supportwheel insertiongroovemayhaveagapofabout 3
cm from side to side.
[0352] The distance (L2) between the pair of support
wheels of the robot cleanermay be disposed farther than
themaximumdistance (L3) between the left endand right
end of the reaction force removal groove. Therefore,
evenwhen one of the support wheels of the robot cleaner
is positioned above the reaction force removal groove
because the robot cleaner attempts to enter from an
incorrect position, the other support wheel can always
be supported by the docking plate, and thus, it can move
to a forward position. The distance (L2) between the pair
of support wheels of the robot cleaner may be less than
themaximumdistance (L3) between the left endand right
end of the reaction force removal groove by about 6 cm.
[0353] The support wheel insertion groove 460 is dis-
posed to overlap the support wheel vertically when the
robot cleaner is docked, and is recessed downward.
[0354] The support wheel insertion groove 460 formed
on the left side is disposed on the lower portion of the first
support wheel, and the support wheel insertion groove
460 formed on the right side is disposed on the lower
portion of the second support wheel.
[0355] The support wheel insertion groove 460 is
further recessed downward from the seating part 405.

[0356] When the robot cleaner is docked, the charging
terminal 330 of the charging apparatus and the corre-
sponding terminal of the robot cleaner contact each
other, and the support wheel insertion groove 460 is
disposed to be vertically spaced apart from the support
wheel. In otherwords, the load applied to the front portion
of the robot cleaner is not supported by the support
wheel, but is supported by the corresponding terminal.
[0357] The support wheel insertion groove 460 is dis-
posed to be spaced apart from the support wheel so that
thecharging terminal 330and thecorresponding terminal
are in contact with each other by its own weight. Accord-
ingly, there is an effect of preventing a contact failure
between the charging terminal 330 and the correspond-
ing terminal.
[0358] The ventilation holes 470 are disposed to over-
lap the first mop or the second mop vertically.
[0359] Referring to FIG. 24, the ventilation holes 470
aredisposed in thedockingpart 403, andareaplurality of
holes formed by vertically penetrating the docking plate
400. The ventilation holes 470 may be formed in the
inclined part 402 or the lifting part 404.
[0360] An opening communicating with the ventilation
holes 470 may be formed on the outer circumferential
surface of the docking plate 400. The docking plate 400
forms a flow path through which the opening and the
ventilation holes 470 flow, so it can prevent odor from
occurring by dring the first or second mop.
[0361] The ventilation holes 470may be formed on the
left or right side to match the first and second mops,
respectively, as shown inFIG. 12.Alternatively, as shown
inFIG. 25, itmaybe formedover the inclined part 402, the
docking part 403, the lifting part 404, and the seating part
405.
[0362] Hereinafter, the operation of the charging ap-
paratus according to the present invention will be de-
scribed.
[0363] Referring to FIG. 21, a process of attaching and
detaching the charging apparatus body 300 and the
docking plate 400 will be described.
[0364] For mounting on the docking plate 400, the
engaging protrusion 440 of the docking plate 400 is
positioned on the upper portion of the engaging groove
340 of the bottom plate 320 of the charging apparatus
body. When the docking plate 400 is pressed, the enga-
ging protrusion 440 is inserted into the engaging groove
340, and the hook 450 is caught in the hooking groove
350 and fixed.
[0365] Even when the force for pressing the docking
plate 400 is weak and the hook 450 is not caught in the
hooking groove 350, the hook 450 may be caught in the
hooking groove 350 and fixed by the weight of the robot
cleaner. More specifically, when the support wheel of the
robot cleaner passes the lifting part 404, the hook 450 is
caught by thehooking groove350and fixedby the load of
the robot cleaner.
[0366] For detachment from the docking plate 400, the
rear end of the docking plate 400 is pushed down. When
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the rear end of the docking plate 400 is pushed down, the
docking plate 400 rotates around the hook 450, and the
engaging protrusion 440 is separated from the engaging
groove 340. Therefore, it is more easily detached.
[0367] A docking process of the robot cleaner will be
described with reference to FIG. 22.
[0368] It is preferable that the robot cleaner enters from
the front and rear, but may also enter from the side as
shown in FIG. 22. The robot cleaner entering from the left
rear collides with the left rear end of the separation
prevention wall 410. The robot cleaner turns to the right
along the left rear end of the separation prevention wall
410, and is guided to the inside of the docking plate 400.
The robot cleaner may collide with the right stopper 413.
The robot cleaner may turn to the left along the right
stopper 413 and accurately positioned in the docking
position.
[0369] A docking process of the robot cleaner will be
described with reference to FIG. 23.
[0370] The support wheel of the robot cleaner moves
the entry part 401, the inclined part 402, the docking part
403, the lifting part 404, and the seating part 405. When
thesupportwheel passes the liftingpart 404, the frontend
of the robot cleaner is lifted upward, and it rises to the
upper portion of the charging terminal 330, and the front
end of the robot cleaner and the charging terminal 330 do
not collide with each other. When the support wheel
moves to the seating part 405, the front end of the robot
cleaner descends again, and the corresponding terminal
of the robot cleaner contacts the upper end of the char-
ging terminal 330 and is electrically connected. In this
case, the support wheel insertion groove 460 disposed to
be spaced apart from the support wheel is formed in the
lower portion of the support wheel, and the charging
terminal 330 and the corresponding terminal are more
firmly connected by the load of the robot cleaner.
[0371] The docking plate 400 of the charging appara-
tus is provided with the engaging protrusion 440, and the
bottom plate 320 of the charging apparatus body is
provided with the engaging groove 340 corresponding
to the engaging protrusion 440. In addition, the docking
plate 400 is provided with the hook 450, and the hooking
groove 350 corresponding to the hook 450 is provided on
the bottomplate 320of the charging apparatus body. The
engaging protrusion 440 is inserted into the engaging
groove 340 and guides the docking plate 400 to be
fastened to a correct position. When the docking plate
400 is guided to a correct position, the hook 450 is caught
in the hooking groove 350 so that the docking plate 400
and the charging apparatus body 300 are fastened.
Accordingly, the docking plate 400 may be mounted on
the charging apparatus body 300 more easily and more
securely.
[0372] In addition, the docking plate 400may rotate the
hook 450 as a rotation shaft, and when the docking plate
400 rotates, the engaging protrusion is separated from
the engaging groove 340. Accordingly, the docking plate
400 may be more easily detached from the charging

apparatus body 300.
[0373] Although the present invention has been de-
scribed in detail through specific examples, it is intended
to describe the present invention in detail, and the pre-
sent invention is not limited thereto, and it is clear that the
present invention can be modified or improved by those
skilled in the art within the technical scope of the present
invention.
[0374] All simple modifications or changes of the pre-
sent invention fall within the scope of the present inven-
tion, and the specific protection scope of the present
invention will become apparent from the appended
claims.

Claims

1. A charging apparatus for a robot cleaner, compris-
ing:

a charging apparatus body (300) comprising a
housing (310) that accommodates a power
module therein, and a bottom plate (320) that
is coupled to a bottom surface of the housing
(310) and on which a charging terminal (330) is
disposed; and characterized in
a docking plate (400) that is selectivelymounted
on the bottom plate (320) of the charging appa-
ratus body (300) and docks the robot cleaner on
an upper portion,

wherein the docking plate (400) comprises:

an engaging protrusion (440) that is disposed in
a front portion, at least a portion of which is
inserted into the charging apparatus body
(300); and
a hook (450) that is disposed at a rear of the
engaging protrusion (440), at least a portion of
which is caught on the charging apparatus body
(300).

2. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein the docking plate (400) is
disposed on an upper portion of the bottom plate
(320) of the charging apparatus body (300), and at
least a portion of the docking plate (400) is disposed
to overlap the bottom plate (320) of the charging
apparatus body (300) vertically.

3. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein the engaging protrusion (440)
protrudes downward from the docking plate (400),
the bottom plate (320) of the charging apparatus
comprises an engaging groove (340) into which at
least a portion of the engaging protrusion (440) is
inserted.
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4. The charging apparatus for a robot cleaner accord-
ing to claim 3, wherein the engaging protrusion (440)
has a horizontal cross-sectional area of a lower end
is smaller than a horizontal cross-sectional area of
an upper end.

5. The charging apparatus for a robot cleaner accord-
ing to claim 3, wherein when viewed from a side, a
front surface of the engaging protrusion (440) forms
a curved surface that is convex forward.

6. The charging apparatus for a robot cleaner accord-
ing to claim 3, wherein when viewed from a side, the
engaging protrusion (440) has a rear surface that
forms a vertical surface from the lower end, and a
front surface that forms a front upward inclined sur-
face from the lower end.

7. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein in the docking plate (400), the
lower end of the engaging protrusion (440) is dis-
posed above a lower end of the hook (450), when the
docking plate (400) is mounted on the charging
apparatus body (300), the engaging protrusion
(440) is inserted in the charging apparatus body
(300) before thehook (450) is caught on the charging
apparatus body (300).

8. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein the hook (450) protrudes
downward from the docking plate (400), the bottom
plate (320) comprises a hooking groove (350) that is
formed at a rear end of the bottom plate (320) and
into which at least a portion of the hook (450) is
inserted.

9. The charging apparatus for a robot cleaner accord-
ing to claim 8, wherein the hooking groove (350) is
formed in a corner formed by rear and bottom sur-
faces of the docking plate (400).

10. The charging apparatus for a robot cleaner accord-
ing to claim1,wherein thedocking plate (400) further
comprises a charging terminal insertion hole (430)
through which the charging terminal (330) passes,
when the docking plate (400) is mounted, the char-
ging terminal (330) is disposed between the enga-
ging protrusion (440) and the hook (450).

11. The charging apparatus for a robot cleaner accord-
ing to claim 10, wherein the engaging protrusion
(440) is disposed in front of the charging terminal
(330), and the hook (450) is disposed behind the
charging terminal (330).

12. The charging apparatus for a robot cleaner accord-
ing to claim 10, wherein the engaging protrusion
(440) is disposed on an outside of the charging

terminal (330), and the hook (450) is disposed inside
the charging terminal (330).

13. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein the bottom plate (320) of the
charging apparatus body (300) further comprises a
first upper surface (321) that is disposed to vertically
overlap with at least a portion of the docking plate
(400) thereon; and a charging terminal installation
surface (323) that further protrudes upward from the
first upper surface (321), and on which the charging
terminal (330) is installed,
the docking plate (400) further comprises a corre-
sponding surface that is disposed to overlap the
charging terminal installation surface (323) vertically
and further protrudes upward.

14. The charging apparatus for a robot cleaner accord-
ing to claim1,wherein thedocking plate (400) further
comprises a gap maintaining member (432) that
protrudes downward from one side of the docking
plate (400), andofwhich lowerendsupportsoneside
of the charging terminal (330).

15. The charging apparatus for a robot cleaner accord-
ing to claim 1, wherein the docking plate (400) com-
prises a rotation shaft passing through the hook
(450), and wherein the docking plate (400) is con-
figured to detachably rotate about the rotation shaft.

Patentansprüche

1. Ladevorrichtung für einen Reinigungsroboter, die
aufweist:

einen Ladevorrichtungskörper (300), der ein
Gehäuse (310), das ein Leistungsmodul darin
aufnimmt, und eine Bodenplatte (320) aufweist,
die mit einer Bodenfläche des Gehäuses (310)
gekoppelt ist und auf der ein Ladeanschluss
(330) angeordnet ist; und gekennzeichnet
durch
eine Andockplatte (400), die selektiv an der
Bodenplatte (320) des Ladevorrichtungskör-
pers (300) angebracht wird und den Reini-
gungsroboter an einem oberen Abschnitt an-
dockt, wobei die Andockplatte (400) aufweist:

einen Eingriffsvorsprung (440), der in ei-
nem vorderen Abschnitt angeordnet ist,
von dem mindestens ein Abschnitt in den
Ladevorrichtungskörper (300) eingesetzt
ist; und
einen Haken (450), der an einem hinteren
Teil des Eingriffsvorsprungs (440) angeord-
net ist und von dem mindestens ein Ab-
schnitt am Ladevorrichtungskörper (300)
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eingehakt ist.

2. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei die Andockplatte (400) an einem
oberen Abschnitt der Bodenplatte (320) des Lade-
vorrichtungskörpers (300) angeordnet ist und min-
destens ein Abschnitt der Andockplatte (400) so
angeordnet ist, dass er die Bodenplatte (320) des
Ladevorrichtungskörpers (300) vertikal überlappt.

3. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei der Eingriffsvorsprung (440) von
der Andockplatte (400) nach unten vorsteht, die
Bodenplatte (320) der Ladevorrichtung eine Ein-
griffsnut (340) aufweist, in die mindestens ein Ab-
schnitt des Eingriffsvorsprungs (440) eingesetzt ist.

4. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 3, wobei der Eingriffsvorsprung (440) eine
horizontale Querschnittsfläche eines unteren Endes
aufweist, die kleiner ist als eine horizontale Quer-
schnittsfläche eines oberen Endes.

5. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 3, wobei von einer Seite gesehen eine
Vorderfläche des Eingriffsvorsprungs (440) eine ge-
krümmte Fläche bildet, die nach vorne konvex ist.

6. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 3, wobei von einer Seite gesehen der
Eingriffsvorsprung (440) eine hintere Fläche, die
vom unteren Ende eine vertikale Fläche bildet,
und eine vordere Fläche aufweist, die vom unteren
Ende eine nach vorne oben geneigte Fläche bildet.

7. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei in der Andockplatte (400) das
untere Ende des Eingriffsvorsprungs (440) über ei-
nemunterenEnde desHakens (450) angeordnet ist,
wenn die Andockplatte (400) am Ladevorrichtungs-
körper (300)angebrachtwird, derEingriffsvorsprung
(440) in den Ladevorrichtungskörper (300) einge-
setzt wird, bevor der Haken (450) am Ladevorrich-
tungskörper (300) eingehakt wird.

8. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei der Haken (450) von der Andock-
platte (400) nach unten vorsteht, die Bodenplatte
(320) eine Hakennut (350) aufweist, die an einem
hinteren Ende der Bodenplatte (320) ausgebildet ist
und in die mindestens ein Teil des Hakens (450)
eingesetzt ist.

9. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 8, wobei die Hakennut (350) in einer Ecke
ausgebildet ist, die durch die hintere und die untere
Fläche der Andockplatte (400) gebildet wird.

10. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei die Andockplatte (400) ferner ein
Ladeanschluss-Einsatzloch (430) aufweist, durch
das der Ladeanschluss (330) hindurchgeht, wobei
der Ladeanschluss (330) zwischen dem Eingriffs-
vorsprung (440) und dem Haken (450) angeordnet
ist, wenn die Andockplatte (400) montiert ist.

11. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 10, wobei der Eingriffsvorsprung (440) vor
dem Ladeanschluss (330) angeordnet ist und der
Haken (450) hinter dem Ladeanschluss (330) ange-
ordnet ist.

12. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 10, wobei der Eingriffsvorsprung (440) an
einer Außenseite des Ladeanschlusses (330) ange-
ordnet ist und der Haken (450) innerhalb des Lade-
anschlusses (330) angeordnet ist.

13. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei die Bodenplatte (320) des Lade-
vorrichtungskörpers (300) ferner eine erste obere
Fläche (321), die so angeordnet ist, dass sie sich
mit mindestens einem Abschnitt der Andockplatte
(400) darauf vertikal überlappt; und eine Ladean-
schluss-Installationsfläche (323) aufweist, dieweiter
von der ersten oberen Fläche (321) nach oben vor-
steht und auf der der Ladeanschluss (330) installiert
ist,
die Andockplatte (400) ferner eine entsprechende
Fläche aufweist, die so angeordnet ist, dass sie die
Ladeanschluss-Installationsfläche (323) vertikal
überlappt und weiter nach oben vorsteht.

14. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch 1, wobei die Andockplatte (400) ferner ein
Spalterhaltungselement (432) aufweist, das von ei-
nerSeitederAndockplatte (400)nachuntenvorsteht
und dessen unteres Ende eine Seite des Ladean-
schlusses (330) trägt.

15. Ladevorrichtung für einen Reinigungsroboter nach
Anspruch1,wobeidieAndockplatte (400)eineDreh-
welle aufweist, die durch den Haken (450) hindurch-
geht, und wobei die Andockplatte (400) konfiguriert
ist, sich abnehmbar um die Drehwelle zu drehen.

Revendications

1. Appareil de charge pour robot nettoyeur, compre-
nant :

un corpsd’appareil de charge (300) comprenant
un boîtier (310) où est logé unmodule d’alimen-
tation, et une plaque inférieure (320) raccordée
à une surface inférieure du boîtier (310) et sur
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laquelle est disposée une borne de charge
(330) ; caractérisé
en ce qu’une plaque d’accueil (400) montée
sélectivement sur la plaque inférieure (320) du
corps d’appareil de charge (300) et recevant le
robot nettoyeur sur une partie supérieure, ladite
plaque d’accueil (400) comprenant :

une saillie d’engagement (440) disposée
dans une partie avant, dont au moins une
partie est insérée dans le corps d’appareil
de charge (300) ; et
un crochet (450) disposé à l’arrière de la
saillie d’engagement (440), dont au moins
une partie est accrochée au corps d’appa-
reil de charge (300).

2. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la plaque d’accueil (400) est
disposée sur une partie supérieure de la plaque
inférieure (320) du corps d’appareil de charge
(300), et au moins une partie de la plaque d’accueil
(400) est disposée de manière à chevaucher verti-
calement la plaque inférieure (320) du corps d’ap-
pareil de charge (300).

3. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la saillie d’engagement (440)
s’étend vers le bas depuis la plaque d’accueil
(400), la plaque inférieure (320) de l’appareil de
charge comprend une rainure d’engagement (340)
dans laquelle est insérée au moins une partie de la
saillie d’engagement (440).

4. Appareil de charge pour robot nettoyeur selon la
revendication 3, où la saillie d’engagement (440)
présente une surface de section horizontale d’une
extrémité inférieure, inférieure à une surface de
section horizontale d’une extrémité supérieure.

5. Appareil de charge pour robot nettoyeur selon la
revendication 3, où, vue de côté, une surface avant
de la saillie d’engagement (440) forme une surface
incurvée convexe vers l’avant.

6. Appareil de charge pour robot nettoyeur selon la
revendication 3, où, vue de côté, la saillie d’engage-
ment (440) aunesurfacearrière formant unesurface
verticale à partir de l’extrémité inférieure, et une
surface avant formant une surface inclinée vers le
haut et vers l’avant à partir de l’extrémité inférieure.

7. Appareil de charge pour robot nettoyeur selon la
revendication 1, où, dans la plaque d’accueil
(400), l’extrémité inférieure de la saillie d’engage-
ment (440) est disposée au-dessus d’une extrémité
inférieure du crochet (450) lorsque la plaque d’ac-
cueil (400) est montée sur le corps d’appareil de

charge (300), la saillie d’engagement (440) est in-
sérée dans le corps d’appareil de charge (300) avant
que le crochet (450) ne soit accroché sur le corps
d’appareil de charge (300).

8. Appareil de charge pour robot nettoyeur selon la
revendication 1, où le crochet (450) fait saillie vers
le bas depuis la plaque d’accueil (400), la plaque de
fond (320) comprend une rainure d’accrochage
(350) formée à une extrémité arrière de la plaque
de fond (320) et dans laquelle aumoins unepartie du
crochet (450) est insérée.

9. Appareil de charge pour robot nettoyeur selon la
revendication 8, où la rainure d’accrochage (350)
est formée dans un coin formé par les surfaces
arrière et inférieure de la plaque d’accueil (400).

10. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la plaque d’accueil (400)
comprendenoutre un trou d’insertion (430) deborne
de chargeoùpasse la bornede charge (330) lorsque
la plaque d’accueil (400) est montée, la borne de
charge (330) étant disposée entre la saillie d’enga-
gement (440) et le crochet (450).

11. Appareil de charge pour robot nettoyeur selon la
revendication 10, où la saillie d’engagement (440)
est disposée devant la borne de charge (330), et le
crochet (450)est disposéderrière labornedecharge
(330).

12. Appareil de charge pour robot nettoyeur selon la
revendication 10, où la saillie d’engagement (440)
est disposée à l’extérieur de la borne de charge
(330), et le crochet (450) est disposé à l’intérieur
de la borne de charge (330).

13. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la plaque inférieure (320) du
corps d’appareil de charge (300) comprend en outre
une première surface supérieure (321) disposée de
manière à chevaucher verticalement au moins une
partie de la plaque d’accueil (400) sur celle-ci ; et une
surface d’installation (323) de borne de charge fai-
sant davantagesaillie vers lehaut depuis lapremière
surface supérieure (321), et sur laquelle la borne de
charge (330) est installée,
où la plaque d’accueil (400) comprend en outre une
surface correspondante disposée demanière à che-
vaucher verticalement la surface d’installation de la
borne de charge (323) et faisant davantage saillie
vers le haut.

14. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la plaque d’accueil (400)
comprend en outre un élément de maintien d’espa-
cement (432) faisant saillie vers le bas sur un côté de
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la plaque d’accueil (400), et dont l’extrémité infé-
rieure supporte un côté de la borne de charge (330).

15. Appareil de charge pour robot nettoyeur selon la
revendication 1, où la plaque d’accueil (400)
comprend un axe de rotation traversant le crochet
(450), et où la plaque d’accueil (400) est prévue pour
tourner de manière amovible autour de l’axe de
rotation.
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