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Description
[Technical Field]

[0001] The disclosure relates to a cleaning apparatus,
and more particularly to a cleaning apparatus including
a cleaner and a docking station.

[Background Art]

[0002] In general, a vacuum cleaner is an apparatus
that includes a fan motor to generate a blowing (e.g.,
suction) force. The vacuum cleaner draws in foreign sub-
stances, such as dust along with air through the blowing
force generated by the fan motor, separates foreign sub-
stances contained in the drawn-in air from the air, and
then collects the separated foreign substances, thereby
performing cleaning.

[0003] Such a vacuum cleaner also includes a dust
container that collects foreign substances, which causes
a user to periodically separate the foreign substances
collected in the dust container from the vacuum cleaner
and to remove the separated foreign substances from
the dust container.

[Disclosure]
[Technical Problem]

[0004] The present disclosure is directed to providing
a cleaning apparatus having improved ease of use.
[0005] Further, the present disclosure is directed to
providing a cleaning apparatus capable of stably closing
a dust container cover.

[Technical Solution]

[0006] One aspect of the present disclosure provides
a cleaning apparatus including a cleaner including a dust
containerin which contaminants are collected, and a dust
container cover rotatably coupled to the dust container
to open or close the dust container, and a docking station
on which the cleaner is detachably mounted, the docking
station, when the cleaner is mounted, including a collect-
ing portion provided to collect the contaminants in the
dust container and a duct portion forming a channel to
guide the contaminants in the dust container to the col-
lecting portion, wherein the docking station includes a
cover opening device configured to open the dust con-
tainer cover, and a cover closing device configured to
close the dust container cover, and wherein the cover
closing device includes a rotary lever configured to be
movable between a first position forming a portion of the
channel of the duct portion and a second position sup-
porting the dust container cover in a closing direction.

[0007] The cover closing device may include a closing
drive motor provided to generate power to move the ro-
tary lever, a first closing link connected to the closing

10

15

20

25

30

35

40

45

50

55

drive motor, and a second closing link connected to the
first closing link and the rotary lever.

[0008] The duct portion may include a duct portion
opening configured to form a space so that the first clos-
ing link or the second closing link moves, and the rotary
lever may be provided to correspond to the duct portion
opening.

[0009] Inresponse to the rotary lever being in the first
position, the closing drive motor, the first closing link, and
the second closing link may be located outside the chan-
nel of the duct portion.

[0010] The coveropeningdevice mayinclude an open-
ing drive motor having a different drive axis from the clos-
ing drive motor.

[0011] The cover opening device may include a switch
configured to set an initial position of the opening drive
motor.

[0012] The rotary lever may be positioned in the first
position in response to the cleaner being separated from
the docking station.

[0013] The docking station may include a connecting
port formed to connect the dust container and the duct
portion when the cleaneris mounted, and the rotary lever
may be provided to correspond to the connecting port.
[0014] The rotary lever may be positioned to close the
connecting port when the cleaner is separated from the
docking station.

[0015] The cover closing device may be located in the
duct portion.
[0016] The cleaner may be mounted on the docking

station along the direction of gravity.

[0017] The cover opening device may be located out-
side the channel of the duct portion.

[0018] Thecleanermay furtherinclude an elastic mem-
ber configured to elastically support the dust container
cover in the closing direction.

[0019] The cover opening device may be located on
one side of the duct portion, and the cover closing device
may be located on an other side opposite to one side of
the duct portion.

[0020] The cleaner may further include a button con-
figured to hold or release the dust container cover in a
closed position, and the cover opening device is config-
ured to press or release the button.

[0021] Another aspect of the present disclosure pro-
vides a cleaning apparatus including a cleaner including
adust containerin which contaminants are collected, and
a dust container cover rotatably coupled to the dust con-
tainerto open and close the dust container, and a docking
station on which the cleaner is detachably mounted, the
docking station, when the cleaner is mounted, including
a collecting portion provided to collect the contaminants
in the dust container and a duct portion forming a channel
to guide the contaminants in the dust container to the
collecting portion, wherein the docking station includes
a cover closing device configured to close the dust con-
tainer cover, and wherein the cover closing device in-
cludes a rotary lever provided movably between a first
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position forming a portion of the channel of the duct por-
tion and a second position supporting the dust container
cover in a direction of closing the dust container.

[0022] The rotary lever may be positioned in the first
position in response to the cleaner being separated from
the docking station.

[0023] The cover closing device may include a closing
drive motor provided to generate power to move the ro-
tary lever, a first closing link connected to the closing
drive motor, and a second closing link connected to the
first closing link and the rotary lever.

[0024] The duct portion may include a duct portion
opening configured to form a space so that the first clos-
ing link or the second closing link moves, and the rotary
lever may be provided to correspond to the duct portion
opening.

[0025] The docking station may include a connecting
port formed to connect the dust container and the duct
portion when the cleaneris mounted, and the rotary lever
may be provided to correspond to the connecting port
and be positioned to close the connecting port when the
cleaner is separated from the docking station.

[Advantageous Effects]

[0026] Accordingto the spirit of the present disclosure,
the cleaning apparatus may automatically open and
close the dust container cover of the cleaner, thereby
improving ease of use.

[0027] Further, according to the spirit of the present
disclosure, the cleaning apparatus may include the cover
closing device thatis operated independently of the cover
opening device, thereby stably closing the dust container
cover of the cleaner.

[Description of Drawings]
[0028]

FIG. 1 shows a cleaning apparatus according to an
embodiment of the present disclosure.

FIG. 2 shows a docking station of the cleaning ap-
paratus shown in FIG. 1.

FIG. 3 shows a side cross-section of the cleaning
apparatus shown in FIG. 1.

FIG. 4 shows an enlarged view of a portion of the
cleaning apparatus shown in FIG. 1.

FIG. 5 shows an enlarged view of a portion of the
docking station shown in FIG. 2.

FIG. 6 shows a portion of the interior of the docking
station shown in FIG. 2.

FIG. 7 shows states of a cover opening device and
a cover closing device when a dust container of the
cleaning apparatus shown in FIG. 3 is closed.

FIG. 8 is a view showing the inside of a duct portion
when a rotary lever is in a first position as shown in
FIG. 7.

FIG. 9 shows a front view of the cover opening device
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shown in FIG. 7.

FIG. 10 shows a side cross-section of the cover
opening device and the cover closing device shown
in FIG. 7.

FIG. 11 shows a state in which the cover opening
device shownin FIG. 7 opens a dust container cover.
FIG. 12 shows a front view of the cover opening de-
vice shown in FIG. 11.

FIG. 13 shows a side cross-section of the cover
opening device and the cover closing device shown
in FIG. 11.

FIG. 14 shows a state in which the cover closing
device shown in FIG. 7 closes the dust container
cover.

FIG. 15 is a view showing the inside of the duct por-
tion when the rotary lever is in a second position as
shown in FIG. 14.

FIG. 16 shows a side cross-section of the cover
opening device and the cover closing device shown
in FIG. 14.

FIG. 17 shows a control block diagram of the docking
station shown in FIG. 1.

FIG. 18 shows a cover closing device according to
another embodiment of the present disclosure.
FIG. 19 shows a state in which the cover closing
device shown in FIG. 18 closes a connecting port of
a station main body.

FIG. 20 shows a front view of a cover opening device
according to another embodiment of the present dis-
closure.

FIG. 21 shows a state in which the dust container
cover of the cleaning apparatus is opened by the
cover opening device shown in FIG. 20.

[Modes of the Invention]

[0029] Embodiments described in the disclosure and
configurations shown in the drawings are merely exam-
ples of the embodiments of the disclosure and may be
modified in various different ways at the time of filing of
the present application to replace the embodiments and
drawings of the disclosure.

[0030] In addition, the same reference numerals or
signs shown in the drawings of the disclosure indicate
elements or components performing substantially the
same function.

[0031] Also, the terms used herein are used todescribe
the embodiments and are not intended to limit and/or
restrict the disclosure. The singular forms "a," "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. In this dis-
closure, the terms "including”, "having", and the like are
used to specify features, figures, steps, operations, ele-
ments, components, or combinations thereof, but do not
preclude the presence or addition of one or more of the
features, figures, steps, operations, elements, compo-
nents, or combinations thereof.

[0032] It will be understood that, although the terms
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first, second, primary, secondary, etc., may be used here-
in to describe various elements, but elements are not
limited by these terms. These terms are only used to
distinguish one element from another element. For ex-
ample, without departing from the scope of the disclo-
sure, afirstelement may be termed as a second element,
and a second element may be termed as a first element.
The term of "and/or" includes a plurality of combinations
of relevant items or any one item among a plurality of
relevant items.

[0033] FIG. 1 shows a cleaning apparatus according
to anembodimentofthe presentdisclosure. FIG. 2 shows
adocking station of the cleaning apparatus shownin FIG.
1. FIG. 3 shows a side cross-section of the cleaning ap-
paratus shown in FIG. 1.

[0034] Referringto FIG. 1, a cleaning apparatus 1 may
include a cleaner (e.g., a vacuum cleaner) 2 and a dock-
ing station 3 on which the cleaner 2 is seated. The cleaner
2 may be coupled to the docking station 3 by being seated
on the docking station 3.

[0035] The cleaner 2 may include a cleaner main body
14 and a dust container 10 that is detachably coupled to
the cleaner main body 14. The dust container 10 may be
provided to collect foreign substances moved into the
cleaner 2.

[0036] The cleaner main body 14 may include a motor
(not shown) that generates an extraction (i.e., draw-in)
force necessary to draw in foreign substances on a sur-
face to be cleaned, and the dust container 10 that ac-
commodates foreign substances drawn-in from the sur-
face to be cleaned.

[0037] Thedustcontainer 10 may be configured to filter
and store dust, dirt, and the like from air entering through
an intake nozzle 13. The dust container 10 may be pro-
vided to be detachable from the cleaner main body 14.
[0038] The cleaner main body 14 may include a filter
housing. The filter housing is provided in an approximate-
ly donutshape and may accommodate afilter (not shown)
therein. The disclosure does not limit the type of filter,
but for example, a high efficiency particulate air (HEPA)
filter may be placed within the filter housing. The filter
may filter ultrafine dust or the like which is not filtered out
of the dust container 10.

[0039] The cleaner main body 14 may include a handle
15 to allow a user to hold the handle and to manipulate
the cleaner 2. The user may clean by holding the handle
15 and moving the cleaner 2.

[0040] The cleaner main body 14 may further include
a cleaner controller. The user may turn the cleaner 2
on/off or adjust an intake strength by manipulating a pow-
er button provided on a control panel of the cleaning ap-
paratus.

[0041] The cleaner 2 may further include an extension
pipe 12 detachably coupled to the cleaner main body 14
and the intake nozzle 13 detachably coupled to the ex-
tension pipe 12.

[0042] The intake nozzle 13 may be provided to intake
externalforeign substances into the interior of the cleaner
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2. The extension pipe 12 may be provided to connect the
cleaner main body 14 and the intake nozzle 13 to form
a channel through which the foreign substances move.
The drawn-in foreign substances may be moved to the
dust container 10 through the cleaner main body 14 and
collected. In other words, the extension pipe 12 may be
provided to connect the intake nozzle 13 and the dust
container 10. The cleaner 2 according to an embodiment
of the present disclosure may be provided in a form in
which the cleaner main body 14 is mounted on a front
side of the extension pipe 12. Here, the front side may
be defined as in front of the user when the cleaner 2 is
held by the user.

[0043] The cleaner 2 may further include a battery 16.
The battery 16 may be detachably mounted on the clean-
er2.

[0044] In addition, the battery 16 may be electrically
connected to a charging terminal 170 provided in a hold-
ing device for the cleaning apparatus or the docking sta-
tion 3. The battery 16 may be charged by receiving power
from the charging terminal 170 provided in the docking
station 3.

[0045] The docking station 3 may be configured to al-
low the cleaner 2 to be stored or mounted.

[0046] The docking station 3 may include a station
main body 100 and a supporter 200 provided to support
the station main body 100.

[0047] A connecting port 101 may be formed on an
upper portion of the station main body 100. The connect-
ing port 101 may be formed in a portion of the station
main body 100 where the cleaner 2 is mounted. The con-
necting port 101 may be provided to be connected to the
dust container 10 when the cleaner 2 is mounted on the
docking station 3. Contaminants from the dust container
10 may be introduced into a duct portion 120 through the
connecting port 101.

[0048] The station main body 100 may include a first
housing 111, a second housing 112, a third housing 113,
and a fourth housing 114.

[0049] The station main body 100 may include the duct
portion 120 accommodated inside the housings 111,112,
113, and 114, a collecting portion 140, an intake portion
150, and an exhaust filter portion 160.

[0050] When the cleaner 2 is coupled to the docking
station 3, the intake nozzle 13 may be accommodated in
a receiving space 218 formed in the docking station 3.
[0051] The first housing 111 and the second housing
112 may form an upper exterior of the docking station 3.
The first housing 111 and the second housing 112 may
be combined with each other to form the upper exterior
of the docking station 3. The duct portion 120 and the
collecting portion 140 may be accommodated inside the
first housing 111 and the second housing 112. A dust
bag in which dust collected in the dust container 10 is
stored may be detachably mounted on the collecting por-
tion 140. Dust in the dust container 10 may pass through
the duct portion 120 to be collected in the dust bag.
[0052] The first housing 111 and the second housing
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112 may be provided to have a longitudinal axis extend-
ing in one direction. The longitudinal axes of the first
housing 111 and the second housing 112 may be pro-
vided to extend in a vertical direction. The first housing
111 and the second housing 112 may be formed to have
a curved surface. The first housing 111 and the second
housing 112 may be combined with each other to form
a substantially cylindrical shape.

[0053] The third housing 113 and the fourth housing
114 may form a lower exterior of the docking station 3.
The third housing 113 and the fourth housing 114 may
be combined with each other to form the lower exterior
of the docking station 3. The third housing 113 may be
coupled to a lower portion of the first housing 111, and
the fourth housing 114 may be coupled to a lower portion
of the second housing 112. The intake portion 150 and
the exhaust filter portion 160 may be accommodated
within the third housing 113 and the fourth housing 114.
[0054] The third housing 113 and the fourth housing
114 may be provided to have a longitudinal axis extend-
ing in one direction. The longitudinal axes of the third
housing 113 and the fourth housing 114 may be provided
to extend in the vertical direction. The third housing 113
may be provided to correspond to the shape of the first
housing 111, and the fourth housing 114 may be provided
to correspond to the shape of the second housing 112.
The third housing 113 and the fourth housing 114 may
be combined with each other to form a substantially cy-
lindrical shape.

[0055] Accordingto an embodiment of the present dis-
closure, the longitudinal axis of the third housing 113 may
be shorter than that of the first housing 111, and the lon-
gitudinal axis of the fourth housing 114 may be shorter
than that of the second housing 112. However, the dis-
closure is not limited thereto, and the longitudinal axes
of the third and fourth housings may be equal to orlonger
than the longitudinal axes of the first and second hous-
ings.

[0056] Accordingto an embodiment of the present dis-
closure, the docking station 3 may include recessed por-
tions 112b and 114b. The recessed portions 112b and
114b may include the first recessed portion 112b and the
second recessed portion 114b.

[0057] The first recessed portion 112b may be formed
in the second housing 112. The first recessed portion
112b may be provided such that a portion of the second
housing 112 is recessed inward. The first recessed por-
tion 112b may extend along the longitudinal axis of the
second housing 112. A portion of the extension pipe 12
of the cleaner 2 may be accommodated in the first re-
cessed portion 112b.

[0058] The second recessed portion 114b may be
formed in the fourth housing 114. The second recessed
portion 114b may be provided such that a portion of the
fourth housing 114 is recessed inward. The second re-
cessed portion 114b may extend along the longitudinal
axis of the fourth housing 14. A portion of the extension
pipe 12 of the cleaner 2 may be accommodated in the
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second recessed portion 112b.

[0059] Asthesecondhousing 112 and the fourth hous-
ing 114 are arranged vertically, the first recessed portion
111 and the second recessed portion 112 may be con-
nected in the vertical direction. The first depression 111
may receive an upper portion of the extension pipe 12 of
the cleaner 2, and the second depression 114b may re-
ceive alower portion of the extension pipe 12 of the clean-
er 2.

[0060] The third housing 113 may include first exhaust
holes 113a. The fourth housing 114 may include second
exhaust holes 114a. The third housing 113 and the fourth
housing 114 accommodate the intake portion 150 there-
in, so the drawn-in air is required to be discharged to the
outside. The third housing 113 and the fourth housing
114 may include the first exhaust holes 113a and the
second exhaust holes 114a, so that the air drawn-in by
the intake portion 150 may pass through the exhaust filter
portion 160 to be discharged to the outside of the third
housing 113 and the fourth housing 114.

[0061] According to an embodiment of the present dis-
closure, the docking station 3 may include the supporter
200.

[0062] The supporter 200 may be coupled to the first
to fourth housings 111, 112, 113, and 114 of the station
main body 100. More specifically, the supporter 200 may
be coupled with the third housing 113 and the fourth hous-
ing 114. The supporter 200 may be coupled to a lower
portion of the station main body 100. The supporter 200
may be coupled to the station main body 100 to form the
receiving space 218 in which the intake nozzle 13 of the
cleaner 2 is accommodated.

[0063] The supporter 200 may be rotatable with re-
spect to the ground. According to an embodiment of the
present disclosure, the supporter 200 may include a
mounting portion settled on the ground and a rotating
portion rotatable with respect to the mounting portion.
The rotating portion may be coupled to the housings 111,
112, 113, and 114. In response to the rotating portion
rotating relative to the mounting portion, the housings
111, 112, 113, and 114 coupled with the rotating portion
may rotate relative to the mounting portion. As a result,
the housings 111, 112, 113, and 114 may rotate relative
to the ground.

[0064] FIG. 4 shows an enlarged view of a portion of
the cleaning apparatus shown in FIG. 1.

[0065] Referring to FIG. 4, the cleaner 2 may include
a button 17 provided to open and close a dust container
cover 11. In response to the button 17 being pressed,
the dust container cover 11 may be opened by rotating
downwardly. Further details thereof will be described lat-
er.

[0066] FIG. 5 shows an enlarged view of a portion of
the docking station shown in FIG. 2.

[0067] Referring to FIG. 5, the station main body 100
of the docking station 3 may include a push lever 360.
The push lever 360 may be provided to press the button
17 by rotating. Further details thereof will be described
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later.

[0068] FIG.6showsa portion of the interior of the dock-
ing station shown in FIG. 2.

[0069] Referring to FIG. 6, the docking station 3 of the
cleaning apparatus 1 according to an embodiment of the
present disclosure may include a cover opening device
300 provided to automatically open the dust container
cover 11. The cover opening device 300 may be provided
in the station main body 100.

[0070] The cover opening device 300 may include an
opening drive motor 310 provided to generate a driving
force, a first opening link 320 provided to rotate by re-
ceiving the driving force from the opening drive motor
310, a second opening link 330 provided to move up and
down by a rotation of the first opening link 320, a rotation
opening guide 340 provided to rotate by an movement
ofthe second opening link 330, a push lever 360 provided
to press the button 17 by rotating through the rotation
opening guide 340, a switch 370 provided to restrict a
rotation range of the rotation opening guide 340 and set
a reference point, and a stopper 380 provided to physi-
cally restrict the rotation range of the rotation opening
guide 340. The specific structure of each component will
be described later.

[0071] FIG.7 shows states of the cover opening device
and the cover closing device when the dust container of
the cleaning apparatus shown in FIG. 3 is closed. FIG.
8 is a view showing the interior of the duct portion when
the rotary lever is in a first position as shown in FIG. 7.
FIG. 9 shows a front view of the cover opening device
shown in FIG. 7. FIG. 10 shows a side cross-section of
the cover opening device and the cover closing device
shown in FIG. 7.

[0072] Referring to FIG. 7, the cover opening device
300 may include the opening drive motor 310 which pro-
vides the driving force and includes an opening drive
shaft 311 provided to rotate by the driving force, the first
opening link 320 provided to rotate together with the
opening drive shaft 311, and the second opening link 330
provided to move translationally in the vertical direction
by the rotation of the first opening link 320.

[0073] The first opening link 320 may have one end
321 coupled to the opening drive shaft 311 and rotating
together with the opening drive shaft 311, and the other
end 322 coupled to one end 332 of the second opening
link 320.

[0074] The second opening link 330 may include one
end 332 coupled to the other end 322 of the first opening
link 320, and an opening protrusion insertion hole 331
provided to insert an opening rotation protrusion 344 of
the rotation opening guide 340. The opening protrusion
insertion hole 331 may be provided at the other end of
the second opening link 330.

[0075] The cover opening device 300 may include the
rotation opening guide 340. The rotation opening guide
340 may include a first opening pressing portion 341 and
a second opening pressing portion 342 provided to press
the push lever 360. The first opening pressing portion
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341 and the second opening pressing portion 342 may
be connected to each other, and the thickness of the
second opening pressing portion 342 may be greater
than that of the first opening pressing portion 341.
[0076] The rotation opening guide 340 may include an
opening shaft coupling portion 343 to which an opening
guide shaft 351 is coupled, the opening rotation protru-
sion 344 provided to be inserted into the opening protru-
sion insertion hole 331 of the second opening link 330,
and a first opening limiting protrusion 345 and a second
opening limiting protrusion 346. The opening shaft cou-
pling portion 343 may be provided to couple the opening
guide shaft 351, and may rotate together with the opening
guide shaft 351. The opening rotation protrusion 344 may
have a shape corresponding to the shape of the opening
protrusion insertion hole 331 and thus may be inserted
into the opening protrusioninsertion hole 331. After being
inserted into the opening protrusion insertion hole 331,
the opening rotation protrusion 344 may be provided to
rotate relative to the opening protrusion insertion hole
331.

[0077] The rotation opening guide 340 may include the
first opening limiting protrusion 345 provided to limit the
rotation range of the rotation opening guide 340 in a first
direction, and the second opening limiting protrusion 346
provided to limit the rotation range of the rotation opening
guide 340 in a second direction opposite to the first di-
rection.

[0078] Referringto FIG. 7, the dust container cover 11
may rotate about a cover rotation shaft 11c. The dust
container cover 11 may receive an elastic force from an
elastic member 11d (see FIG. 3) in a direction in which
the dust container cover 11 is closed. In other words, the
dust container cover 11 may be elastically biased in the
direction in which the dust container cover 11 is closed.
In addition, the button 17 may rotate about a button ro-
tation shaft 17c.

[0079] Referring to FIGS. 8 and 9, a cover closing de-
vice 400 may include a closing drive motor 410 provided
to generate a driving force, a first closing link 420 provid-
ed to rotate by receiving the driving force from the closing
drive motor 410, a second closing link 430 provided to
move by a rotation of the first closing link 420, and a
rotary lever 440 provided to rotate by an movement of
the second closing link 330. The cover closing device
400 may be driven independently of the cover opening
device 300.

[0080] The cover closing device 400 may include the
closing drive motor 410 which provides the driving force
and includes a closing drive shaft 411 provided to rotate
by the driving force, the first closing link 420 provided to
rotate together with the closing drive shaft 411, and the
second closing link 430 provided to rotate and move by
rotation of the first closing link 420.

[0081] The closing drive motor 410 may have a differ-
ent drive axis from the opening drive motor 310. More
particularly, the drive axis of the closing drive motor 410
may be arranged to be perpendicular to the drive axis of
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the opening drive motor 310.

[0082] The firstclosinglink 420 may have one end 421
coupled to the closing drive shaft 411 and rotating to-
gether with the closing drive shaft 411, and the other end
422 coupled to one end 432 of the second closing link
420.

[0083] The second closing link 430 may include one
end 432 coupled to the other end 422 of the first closing
link 420, and a closing protrusion insertion portion 431
provided to insert a closing rotation portion 444 of the
rotary lever 440. The closing protrusion insertion portion
431 may be provided at the other end of the second clos-
ing link 430.

[0084] Referring to FIG. 8, the cover closing device
400 may include the rotary lever 440. The rotary lever
440 may form a portion of the duct portion 120. The rotary
lever 440 may form a portion of a channel that guides
contaminants (e.g., dirt) discharged from the dust con-
tainer 10 to the collecting portion 140.

[0085] Accordingly, the duct portion 120 may include
a duct portion opening 121 formed to correspond to the
rotary lever 440. The duct portion opening 121 may be
open when in response to the rotary lever 440 movingin
a direction to close the dust container cover 11. As a
result, the first closing link 420 and the second closing
link 430 may move due to the formation of the duct portion
opening 121.

[0086] The rotary lever 440 may include a main body
coupling portion 443 rotatably coupled to the station main
body 100, and the closing rotating portion 444 rotatably
coupled to the closing protrusion insertion portion 431 of
the second closing link 430. In response to the rotary
lever 440 rotating about the main body coupling portion
443 as a rotation axis, the rotary lever 440 may close the
dust container cover 11.

[0087] Referring to FIGS. 9 and 10, operations of the
cover opening device 300 and the cover closing device
400 when the dust container cover 11 is in a closed state
will be described.

[0088] Referring to FIG. 9, when the dust container
cover 11 s closed, the opening drive shaft 311 may have
been rotated in the first direction. According to an em-
bodiment of the present disclosure, the first direction may
refer to a clockwise direction with respect to FIG. 9.
[0089] As the opening drive shaft 311 rotates in the
first direction, the first opening link 320 may rotate in the
first direction. More specifically, the first opening link 320
may rotate in the first direction with one end 321 of the
first opening link 320 as the center of rotation.

[0090] As the first opening link 320 rotates in the first
direction together with the opening drive shaft 311, the
second opening link 330 may move downward. The sec-
ond opening link 330 may move downward while main-
taining a state in which one end 332 and the other end
at which the opening protrusion insertion hole 331 is lo-
cated are vertically arranged. One end 332 of the second
opening link 330 may be rotatably coupled relative to the
other end 322 of the first opening link 310. Additionally,
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the other end of the second opening link 330 may be
rotatably coupled relative to the opening rotation protru-
sion 344 of the rotation opening guide 340. As described
above, after the opening rotation protrusion 344 is insert-
ed into the opening protrusion insertion hole 331 provided
at the other end of the second opening link 330, the ro-
tation opening guide 340 may be rotated relative to the
second opening link 330.

[0091] The rotation opening guide 340 may rotate in
the first direction as the second opening link 330 moves
downward. The rotation opening guide 340 may rotate
inthe same direction as the firstopening link 320. In other
words, the rotation opening guide 340 may rotate in the
first direction in response to the first opening link 320
rotating in the first direction. The rotation opening guide
340 may rotate with the opening shaft coupling portion
343 as the center of rotation. When the rotation opening
guide 340rotatesinthefirstdirection, the second opening
limiting protrusion 346 may press a switching protrusion
371 of the switch 370. As a result, the switch 370 may
reset the opening drive motor 310 to an initial position.
In addition, the second opening limiting protrusion 346
may contact the other end of the stopper 380.

[0092] According to an embodiment of the present dis-
closure, the rotation range of the rotation opening guide
340 in the first direction may be doubly limited. In re-
sponse to the second opening limiting protrusion 346 of
the rotation opening guide 340 pressing the switching
protrusion 371, an operation of the opening drive motor
310 may be stopped. In addition, in response to the sec-
ond opening limiting protrusion 346 pressing the switch-
ing protrusion 371, a reference position of the opening
drive shaft 311 may be reset. When the rotation opening
guide 340rotatesinthefirstdirection, the second opening
limiting protrusion 346 may contact the other end of the
stopper 380. In response to the second opening limiting
protrusion 346 contacting the other end of the stopper
380, the rotation opening guide 340 no longer rotates in
the first direction due to interference between the stopper
380 and the second opening limiting protrusion 346. In
other words, when the opening drive motor 310 operates
despite the switching protrusion 371 being pressed, the
second opening limiting protrusion 346 contacts the stop-
per 380, thereby stopping the rotation of the rotation
opening guide 340 in the first direction.

[0093] Referring to FIG. 10, the dust container cover
11 may include a cover protrusion 11a and a covergroove
11b. The button 17 may include a button protrusion 17a
and a button groove 17b. The dust container cover 11
may be closed by inserting the cover protrusion 11a of
the dust container cover 11 into the button groove 17b,
and inserting the button protrusion 17a of the button 17
into the cover groove 11b.

[0094] The cover closing device 400 may form a por-
tion of a channel provided within the duct portion 120.
More specifically, the rotary lever 440 of the cover closing
device 400 may be provided to form a portion of an inner
surface of the duct portion 120.
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[0095] FIG. 11 shows a state in which the cover open-
ing device shown in FIG. 7 opens the dust container cov-
er. FIG. 12 shows afront view of the cover opening device
shown in FIG. 11. FIG. 13 shows a side cross-section of
the cover opening device and the cover closing device
shown in FIG. 11.

[0096] Referring to FIG. 11, the opening drive motor
310 may open the dust container cover 11 by rotating
the opening drive shaft 311 in the second direction op-
posite to the first direction. According to an embodiment
of the present disclosure, the second direction may refer
to a counterclockwise direction.

[0097] As the opening drive shaft 311 rotates in the
second direction, the first opening link 320 may rotate
together with the opening drive shaft 311 in the second
direction. The second opening link 330 may move up-
ward as the first opening link 320 rotates in the second
direction. The rotation opening guide 340 may rotate in
the second direction as the second opening link 330
moves upward. The rotation opening guide 340 may ro-
tate in the same direction as the first opening link 320.
In other words, the rotation opening guide 340 may rotate
in the second direction in response to the first opening
link 320 rotating in the second direction.

[0098] As the rotation opening guide 340 rotates in the
second direction, the rotation opening guide 340 may
press the push lever 360. The push lever 360 may rotate
about a lever rotation shaft 363 by the rotation opening
guide 340. As the push lever 360 rotates about the lever
rotation shaft 363, a push protrusion 361 of the push lever
360 may press the button 17. The dust container cover
11 may be opened by pressing the button 17. As de-
scribed above, because the dust container cover 11 is
provided with an elastic force in a direction in which the
dust container cover 11 is closed, the draw-in force from
the intake portion 150 is required to be provided to open
the dust container cover 11.

[0099] ReferringtoFIG. 12, in response to the opening
drive shaft 311 rotating in the second direction by the
driving force of the opening drive motor 310, the first
opening link 320 rotates in the second direction and thus
the second opening link 330 may move upward. As the
second opening link 330 moves upward, the rotation
opening guide 340 may rotate in the second direction.
[0100] Accordingto an embodiment of the present dis-
closure, the push lever 360 may rotate about the lever
rotation shaft 363 by rotating the rotation opening guide
340 in the second direction. This is because, in response
to the rotation opening guide 340 rotating in the second
direction, the rotation opening guide 340 may press the
push lever 360 to allow the push lever 360 to rotate.
[0101] As the rotation opening guide 340 rotates in the
second direction, the first opening limiting protrusion 345
of the rotation opening guide 340 may come into contact
with one end of the stopper 380. As the first opening
limiting protrusion 345 contacts one end of the stopper
380, the rotation of the rotation opening guide 340 in the
second direction may be restricted. In other words, the
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rotation range of the rotation opening guide 340 in the
second direction may be restricted due to physical con-
tact between the first opening limiting protrusion 345 and
the stopper 380. In contrast, the opening drive motor 310
may rotate the opening drive shaft 311 in the second
direction by a predetermined angle. For example, the
opening drive motor 310 may be preset to rotate the
opening drive shaft 311 by approximately 60° in the sec-
ond direction. In response to the opening drive shaft 311
rotating by approximately 60° in the second direction, the
rotation opening guide 340 may be provided to press the
push lever 360.

[0102] According to an embodiment of the present dis-
closure, when the rotation opening guide 340 rotates in
the first direction, the second opening limiting protrusion
346 may press the switching protrusion 371 to reset the
reference position of the opening drive shaft 311. Al-
though the opening drive motor 310 is preset to rotate
the opening drive shaft 311 in the second direction by
the predetermined angle, the reference position may de-
viate from an initial setting position when the opening
drive shaft 311 repeatedly rotates in the first and second
directions. Because the reference position may be reset
each time the opening drive shaft 311 rotates in the first
direction, it is possible to prevent the reference position
of the opening drive shaft 311 from deviating from the
initial setting position.

[0103] Referringto FIG. 13, in response to the rotation
opening guide 340 rotating in the second direction, the
second opening pressing portion 342 of the rotation
opening guide 340 may press a pressing surface 362 of
the push lever 360. The rotation opening guide 340 may
include the first opening pressing portion 341 that is rel-
atively thin, and the second opening pressing portion 342
that is relatively thick. The first opening pressing portion
341 and the second opening pressing portion 342 may
be connected to each other, and may be provided to allow
the thickness to increase from the first opening pressing
portion 341 to the second opening pressing portion 342.
In response to the rotation opening guide 340 rotating in
the second direction, the first opening pressing portion
341 may begin to come into contact with the pressing
surface 362, and the second opening pressing portion
342 may press the pressing surface 362. In other words,
the first opening pressing portion 341 and the second
opening pressing portion 342 may be provided to grad-
ually press the pressing surface 362.

[0104] If the opening drive shaft 311 extends in a third
direction, the first opening link 320, the second opening
link 330, and the rotation opening guide 340 may each
rotate about a rotation axis parallel to the third direction.
The push lever 360 may rotate about the lever rotation
shaft 363 extending in a fourth direction intersecting the
third direction.

[0105] In response to the push protrusion 361 of the
push lever 360 pressing the button 17, the button 17 may
rotate about the button rotation shaft 17c parallel to the
fourth direction. When the button 17 rotates about the
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button rotation shaft 17c, the cover protrusion 11a of the
dust container cover 11 may pulled out of the button
groove 17b, and the button protrusion 17a may be pulled
out of the cover groove 11b. The cover protrusion 11a
may be pulled out of the button groove 17b, and the button
protrusion 17a may be pulled out of the cover groove
11b, so that the dust container cover 11 may be opened.
The button rotation shaft 17c may be provided parallel
to the lever rotation shaft 363. In other words, the button
rotation shaft 17c may extend in a direction parallel to
the fourth direction.

[0106] FIG. 14 shows astate in which the cover closing
device shown in FIG. 7 closes the dust container cover.
FIG. 15 is a view showing the inside of the duct portion
when the rotary lever is in a second position as shown
in FIG. 14. FIG. 16 shows a side cross-section of the
cover opening device and the cover closing device shown
in FIG. 14.

[0107] With reference to FIGS. 14 to 16, an operation
ofthe cover closing device 400 to close the dust container
cover 11 according to an embodiment of the present dis-
closure will be described.

[0108] Referring to FIGS. 14 to 16, the cover closing
device 400 may automatically close the dust container
cover 11. The closing drive motor 410 may close the dust
container cover 11 by rotating the closing drive shaft 411
clockwise fromin a state shown in FIG. 16. The following
describes a direction of rotation based on FIG. 16.
[0109] When the closing drive shaft 411 rotates clock-
wise, the first closing link 420 may rotate clockwise to-
gether with the closing drive shaft 411. The second clos-
ing link 430 may rotate counterclockwise relative to the
first closing link 420 when the first closing link 420 rotates
clockwise. One end 432 of the second closing link 430
may rotate counterclockwise relative to the first closing
link 420, and the other end 431 thereof may rotate coun-
terclockwise relative to the rotary lever 440. The second
closing link 430 may move in a direction of lifting the
rotary lever 440.

[0110] The rotary lever 440 may rotate in a direction
to close the dust container cover 11 in response to the
movement of the second closing link 430. Therotary lever
440 may rotate counterclockwise around the main body
coupling portion 443. The rotary lever 440 may rotate
clockwise relative to the second closing link 430.
[0111] Therotary lever 440 may be rotated by the sec-
ond closing link 430 and may press the dust container
cover 11 in a closing direction. The dust container cover
11 may be pressed by the rotary lever 440 and may rotate
about the cover rotation shaft 11c. The dust container
cover 11 may be closed by the second closing link 430.
[0112] With such an arrangement, in the cleaning ap-
paratus 1 according to an embodiment of the present
disclosure, the cover closing device 400 may automati-
cally close the dust container cover 11 after completion
of discharging contaminants from the dust container 10,
thereby improving ease of use. Furthermore, in the clean-
ing apparatus 1 according to an embodiment of the
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present disclosure, the cover closing device 400 may be
provided separately from the cover opening device 300,
thereby closing the dust container cover 11 stably.
[0113] The cover closing device 400 may be config-
ured to return to the state shown in FIG. 10 after closing
the dust container cover 11.

[0114] More specifically, referring to FIGS. 10 and 16,
after the cover closing device 400 completes closing the
dust container cover 11, the closing drive motor 410 may
rotate the closing drive shaft 411 counterclockwise from
the state as shown in FIG. 16.

[0115] When the closing drive shaft 411 rotates coun-
terclockwise, the first closing link 420 may rotate coun-
terclockwise together with the closing drive shaft 411.
The second closing link 430 may rotate clockwise relative
to the first closing link 420 when the first closing link 420
rotates counterclockwise.

[0116] One end 432 of the second closing link 430 may
rotate clockwise relative to the first closing link 420, and
the other end 431 thereof may rotate clockwise relative
to the rotary lever 440. The second closing link 430 may
move in a direction of pulling down the rotary lever 440.
[0117] The rotary lever 440 may rotate to a position
shown in FIG. 10 in response to the movement of the
second closing link 430. The rotary lever 440 may rotate
clockwise around the main body coupling portion 443.
The rotary lever 440 may rotate counterclockwise relative
to the second closing link 430.

[0118] The position of the rotary lever 440 shown in
FIG. 10 may be defined as afirst position, and the position
of the rotary lever 440 shown in FIG. 16 may be defined
as a second position.

[0119] With such a configuration, the cleaning appa-
ratus 1 according to an embodiment of the present dis-
closure may be configured such that the rotary lever 440
provided to close the dust container cover 11 forms a
portion of the channel provided in the duct portion 120,
thereby taking advantages in terms of space utilization.
[0120] FIG. 17 shows a control block diagram of the
docking station shown in FIG. 1.

[0121] Referring to FIG. 17, the docking station 3 of
the cleaning apparatus 1 according to an embodiment of
the presentdisclosure may include a station operator 108
and a station controller 109.

[0122] The station operator 108 may be provided to
receive input from the user. The station operator 108 may
be provided to transmit input received from the user to
the station controller 109.

[0123] The station controller 109 may be configured to
control the opening drive motor 310 and the closing drive
motor 410 based on the input received from the station
operator 108.

[0124] More specifically, when mounting the cleaner 2
on the docking station 3 and desiring to empty the dust
container 10, the user may make the input through the
station operator 108. The station controller 109, which
receives the input from the station operator 108, may
open the dust container cover 11 by operating the open-
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ing drive motor 310.

[0125] Inresponse to the userwishing to close the dust
container cover 11, input may be made through the sta-
tion operator 108. The station controller 109, which re-
ceives the input from the station operator 108, may close
the dust container cover 11 by operating the closing drive
motor 410.

[0126] The cleaning apparatus 1 according to an em-
bodiment of the present disclosure may be configured to
automatically open and close the dust container cover
11 depending on the user’s selection. In other words, if
the user wishes to close the dust container cover 11 di-
rectly, a separate input to the station operator 108 may
not be required. The user may separate the cleaner 2
from the docking station 3 and then close the open dust
container cover 11 directly.

[0127] FIG. 18 shows a cover closing device according
to another embodiment of the present disclosure. FIG.
19 shows a state in which the cover closing device shown
in FIG. 18 closes the connecting port of the station main
body.

[0128] WithreferencetoFIGS. 18 and 19, a coverclos-
ing device 500 according to another embodiment of the
present disclosure will be described in detail. However,
a detailed description of the same configuration as the
embodiment shown in FIGS. 7 and 14 may be omitted.
[0129] Referringto FIGS. 18 and 19, the cover closing
device 500 may include a closing drive motor 510 pro-
vided to provide driving force, a first closing link 520 pro-
vided to rotate by receiving the driving force of the closing
drive motor 510, a second closing link 530 provided to
move by a rotation of the first closing link 520, and a
rotary lever 540 provided to rotate by an movement of
the second closing link 530.

[0130] The cover closing device 500 may include the
closing drive motor 510 which provides the driving force
and includes a closing drive shaft 511 provided to rotate
by the driving force, the first closing link 520 provided to
rotate together with the closing drive shaft 511, and the
second closing link 530 provided to rotate and move by
the rotation of the first closing link 520.

[0131] Thefirstclosing link 520 may have one end 521
coupled to the closing drive shaft 511 and rotating to-
gether with the closing drive shaft 511.

[0132] The configurations of the closing drive motor
510, the first closing link 520, and the second closing link
530 of the cover closing device 500 according to another
embodiment shown in FIGS. 18 and 19 may be provided
in the same manner as the closing drive motor 410, the
first closing link 420, and the second closing link 430 of
the cover closing device 400 as shown in FIGS. 7 and 14.
[0133] The rotary lever 540 may include a main body
coupling portion 543 rotatably coupled to the station main
body 100. In response to the rotary lever 540 rotating
about the main body coupling portion 543 as a rotation
axis, the rotary lever 540 may close the dust container
cover 11.

[0134] Referring to FIGS. 18 and 19, the rotary lever
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540 of the cover closing device 500 may be formed to
cover the connecting port 101 formed on the upper por-
tion of the station main body 100. The rotary lever 540
may be provided in a size and shape corresponding to
the connecting port 101.

[0135] Referring to FIG. 18, while contaminants enter
the duct portion 120, the rotary lever 540 may be in a
position to form a channel within the duct portion 120.
Accordingly, the rotary lever 540 may guide the contam-
inants entering from the dust container 10 of the cleaner
2 mounted on the docking station 3 to the collecting por-
tion 140.

[0136] Referringto FIG. 19, when the cleaner 2 is sep-
arated from the docking station 3, the cover closing de-
vice 500 may move the rotary lever 540 to allow the rotary
lever 540 to close the connecting port 101. In contrast to
the embodiment shown in FIG. 7, after closing the dust
container cover 11 of the cleaner 2, the cover closing
device 500 may not move the rotary lever 540 to the
inside of the duct portion 120 and may allow the rotary
lever 540 to maintain the dust container cover 11 in a
lifted state.

[0137] With such an arrangement, the cover closing
device 500 according to another embodiment of the
present disclosure may cover the connecting port 101
when the cleaner 2 is separated from the docking station
3, thereby preventing foreign substances from entering
the inside of the docking station 3 and providing a nice
appearance.

[0138] FIG. 20 shows a front view of the cover opening
device according to another embodiment of the present
disclosure.

[0139] FIG. 21 shows a state in which the dust con-
tainer cover of the cleaning apparatus is opened by the
cover opening device shown in FIG. 20.

[0140] With reference to FIGS. 20 and 21, a cover
opening device 600 according to another embodiment of
the present disclosure will be described in detail. How-
ever, a detailed description of the same configuration as
the embodiment shown in FIGS. 9 and 12 may be omit-
ted.

[0141] Referringto FIGS. 20 and 21, the cover opening
device 600 may include an opening drive motor 610 pro-
vided to rotate an opening drive shaft 611, afirst opening
link 620, a second opening link 630, and a rotation open-
ing guide 640. The first opening link 620 and the second
opening link 630 may be provided in the same structure
as the first opening link 620 and the second opening link
630 shown in FIGS. 9 and 12.

[0142] The first opening link 620 may have one end
621 coupled to the opening drive shaft 611 and rotating
together with the opening drive shaft 611, and the other
end 622 coupled to on end 632 of the second opening
link 620.

[0143] The second opening link 630 may include one
end 632 coupled to the other end 622 of the first opening
link 620, and an opening protrusion insertion hole 631
provided to insert an opening rotation protrusion 644 of
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the rotation opening guide 640. The opening protrusion
insertion hole 631 may be provided at the other end of
the second opening link 630.

[0144] The rotation opening guide 640 may rotate with
an opening shaft coupling portion 643 as the center of
rotation.

[0145] The cover opening device 600 may eliminate a
push lever, a switch, a stopper, a first opening limiting
protrusion, and a second opening limiting protrusion. In
other words, productivity may be improved by simplifying
the configuration of the cover opening device 600.
[0146] The cover opening device 600 may rotate the
rotation opening guide 640 in the first direction or the
second direction by operating the opening drive motor
610. As the rotation opening guide 640 rotates in the
second direction, a pressing protrusion 641 of the rotation
opening guide 640 may press the button 17. When the
button 17 is pressed, the dust container cover 11 may
be opened.

[0147] In contrast to the cover opening device 300
shown in FIGS. 9 and 12, in the cover opening device
600 according to another embodiment of the present dis-
closure, regardless of a switch, a stopper, a first opening
limiting protrusion, and a second opening limiting protru-
sion, the dust container cover 11 may be opened and
closed by the opening drive motor 610 rotating in the first
or second direction within a predetermined angular
range. For example, the opening drive motor 610 may
be preset to rotate the opening drive shaft 611 by 60° in
the first direction from the reference position. Further-
more, the opening drive motor 610 may be preset to ro-
tate the opening drive shaft 611 by 60° in the second
direction after the opening drive shaft 611 has been ro-
tated by 60° in the first direction from the reference po-
sition. This setup may allow the cover opening device
600 according to another embodiment of the present dis-
closure to controllably limit the range of movement of the
opening drive shaft 611 without the need for the switch,
the stopper, the first opening limiting protrusion, and the
second opening limiting protrusion.

[0148] While the present disclosure has been particu-
larly described with reference to exemplary embodi-
ments, it should be understood by those of skilled in the
artthat various changes in form and details may be made
without departing from the spirit and scope of the present
disclosure.

Claims
1. A cleaning apparatus, comprising:

a cleaner including a dust container in which
contaminants are collected, and a dust contain-
er cover rotatably coupled to the dust container
to open or close the dust container; and

adocking station on which the cleaneris detach-
ably mounted, the docking station, when the
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cleaner is mounted, including a collecting por-
tion configured to collect the contaminantsin the
dust container and a duct portion forming a
channel to guide the contaminants in the dust
container to the collecting portion;

wherein the docking station includes:

a cover opening device configured to open
the dust container cover; and

a cover closing device configured to close
the dust container cover, wherein the cover
closing device includes a rotary lever con-
figured to be movable between a first posi-
tion forming a portion of the channel of the
duct portion and a second position support-
ing the dust container cover in a closing di-
rection.

The cleaning apparatus of claim 1, wherein the cover
closing device includes a closing drive motor config-
ured to generate power to move the rotary lever;

a first closing link connected to the closing drive
motor; and

a second closing link connected to the first clos-
ing link and the rotary lever.

The cleaning apparatus of claim 2, wherein the duct
portion includes a duct portion opening to form a
space so that the first closing link or the second clos-
ing link moves, and

the rotary lever is provided to correspond to the duct
portion opening.

The cleaning apparatus of claim 2, wherein in re-
sponse to the rotary lever being in the first position,
the closing drive motor, the first closing link, and the
second closing link are located outside the channel
of the duct portion.

The cleaning apparatus of claim 2, wherein the cover
opening device includes an opening drive motor hav-
ing a different drive axis from the closing drive motor.

The cleaning apparatus of claim 5, wherein the cover
opening device includes a switch configured to set
an initial position of the opening drive motor.

The cleaning apparatus of claim 1, wherein the rotary
lever is positioned in the first position in response to
the cleaner being separated from the docking sta-
tion.

The cleaning apparatus of claim 1, wherein the dock-
ing station includes a connecting port formed to con-
nect the dust container and the duct portion when
the cleaner is mounted, and

the rotary lever is provided to correspond to the con-
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necting port.

The cleaning apparatus of claim 8, wherein the rotary
lever is positioned to close the connecting port when
the cleaner is separated from the docking station.

The cleaning apparatus of claim 1, wherein the cover
closing device is located in the duct portion.

The cleaning apparatus of claim 1, wherein the
cleaner is mounted on the docking station along the
direction of gravity.

The cleaning apparatus of claim 1, wherein the cover
opening device is located outside the channel of the
duct portion.

The cleaning apparatus of claim 1, wherein the
cleaner further includes an elastic member config-
ured to elastically support the dust container cover
in the closing direction.

The cleaning apparatus of claim 1, wherein the cover
opening device is located on one side of the duct
portion, and

the cover closing device is located on an other side
opposite to one side of the duct portion.

The cleaning apparatus of claim 1, wherein the
cleaner further includes a button configured to hold
or release the dust container cover in a closed posi-
tion, and

the cover opening device is configured to press or
release the button.
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