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(54) VACUUM CLEANER

(67) A vacuum cleaner includes a cleaner body, a
suction hose mounted at a front surface of the cleaner
body to suck in dust, moving wheels provided at both
sides of the cleaner body, rotating to move the cleaner
body and rotatably supporting the cleaner body, wheel
motors connected to the moving wheels and rotating the
moving wheels, a detecting part provided in the cleaner
body and sensing inclination of the cleaner body to de-
termine whether the cleaner moves and stops, a plurality
of detecting members provided at a front surface of the
cleaner body and located at both sides of the suction
hose to detect an obstacle, and a controller for controlling
the wheel motors according to detected signals of the
detecting part and the obstacle detecting members.

[Figure 501
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Description

[Technical Field]

[0001] A vacuum cleaner is disclosed herein.
[Background Art]

[0002] Generally, a vacuum cleaner is an apparatus
which suctions dust and foreign substances on a surface
to be cleaned using a suction motor provided inside a
main body and then filters the dust and the foreign sub-
stances at an inside of the main body.

[0003] The above-described vacuum cleaner may be
classified into an up-right type vacuum cleaner in which
asuction nozzle is connected to a main body to be moved
along with the main body, and a canister type vacuum
cleaner in which the suction nozzle is connected to the
main body by a connection pipe, a handle, a hose and
the like.

[0004] In Korean Patent  Publication No.
10-2012-0004100 (published on Jan. 12,2012) as a prior
art document, there is disclosed a canister type vacuum
cleaner.

[Disclosure]
[Technical Problem]

[0005] The present disclosure provides a vacuum
cleaner capable of traveling while avoiding an obstacle
detected when the cleaner travels to improve user con-
venience, and a method of controlling the same.

[0006] The present disclosure provides a vacuum
cleaner capable of detecting an obstacle when the clean-
er travels and preventing malfunction caused due to a
suction hose to improving operation reliability, and a
method of controlling the same.

[0007] The present disclosure provides a vacuum
cleaner capable of preventing an obstacle from being
erroneously detected when a cleaner body rotates, and
a method of controlling the same.

[Technical Solution]

[0008] A vacuum cleaner according to one aspect in-
cludes a cleaner body, a suction hose mounted at a front
side of the cleaner body to suck in dust, moving wheels
provided at both sides of the cleaner body, rotating to
move the cleaner body and rotatably supporting the
cleaner body, wheel motors connected to the moving
wheels and rotating the moving wheels, a detecting part
provided in the cleaner body and sensing an inclination
angle of the cleaner body to determine whether the clean-
er moves and stops, a plurality of detecting members
provided at a front side of the cleaner body and located
at both sides relative to the suction hose to detect an
obstacle, and a controller configured to control the wheel
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motors based on signals detected by the detecting part
and the plurality of obstacle detecting members.

[0009] A method of controlling a vacuum cleaner in-
cludes moving wheels rotating at both sides of a cleaner
body, wheel motors for driving the moving wheels, a suc-
tion hose located at the center of a front surface of the
cleaner body, a plurality of obstacle detecting members
provided at both sides of the suction hose and a controller
configured to control driving of the wheel motors, wherein
the controller controls operation of the wheel motors such
that the cleaner body travels while avoiding an obstacle,
upon receiving an obstacle detecting signal from the plu-
rality of obstacle detecting members.

[Advantageous Effects]

[0010] According to the vacuum cleaner and the meth-
od of controlling the same of the embodiment of the
present invention, an obstacle located at a front side is
detected by the obstacle detecting members including a
laser sensor while the cleaner travels. Accordingly, the
cleaner body traveling at the back side of a user may
control rotation of the moving wheel to avoid the obstacle
upon detecting the obstacle. Accordingly, the cleaner
body can detect and avoid the obstacle without user ma-
nipulation, thereby improving user convenience.

[0011] The obstacle detecting members are located at
both sides of the suction hose and may be located at
positions rotated from the suction hose by a predeter-
mined angle in order to prevent the suction hose from be
detected. Accordingly, it is possible to prevent malfunc-
tion caused due to detection of the suction hose to im-
prove operation reliability.

[0012] The obstacle detecting members are formed on
the upper ends of the front surface of the cleaner body
and are formed to have a predetermined detection dis-
tance. Accordingly, the obstacle detecting members can
detect the ground even when the cleaner moves or stops
or even when the state of the cleaneris changed, thereby
preventing malfunction to improve operation reliability.
[0013] Since the obstacle detecting members include
a plurality of front sensors and lateral sensors, it is pos-
sible to efficiently detect an obstacle in afront even region
in which the cleaner travels.

[0014] In addition, the PCB may control driving of the
wheel driving assembly upon detecting the obstacle by
the obstacle detecting members, such that the cleaner
efficiently avoid the obstacle.

[0015] In addition, the wall or the corner of the wall is
sensed by the front sensor and the lateral sensor such
that the cleaner travels along the wall or rotates after
passing through the corner, thereby improving user con-
venience.

[0016] According to the present invention, since the
vacuum cleaner according to the present invention can
calculate the distance between the cleaner body and the
handle even when an obstacle is present between the
cleaner body and the handle, the vacuum cleaner can
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follow the user regardless of whether the obstacle is
present between the cleaner body and the handle.
[0017] Inaddition, since the vacuum cleaner according
to the presentinvention can follow the user before tension
of the hose exceeds a predetermined value, the vacuum
cleaner can follow the user even when the vacuum clean-
er is pulled with force weaker than minimum force capa-
ble of inclining the cleaner body.

[Description of Drawings]
[0018]

FIG. 1 is a perspective view of a vacuum cleaner
according to an embodiment of the present inven-
tion;

FIG. 2 is a view illustrating a state in which a cleaner
body and a suction unit are separated;

FIG. 3 is a view illustrating a state in which a dust
container is separated from the cleaner body;

FIG. 4 is a view illustrating a state in which a cover
member of the cleaner body is opened;

FIG. 5is an exploded perspective view of the cleaner
body;

FIG. 6 is an exploded perspective view illustrating a
state in which a prefilter assembly according to the
embodiment of the present invention is opened;
FIG. 7 is a cross-sectional view of the cleaner body;
FIG. 8 is a plan view of the cleaner body from which
the cover member is removed;

FIG. 9 is an exploded perspective view illustrating a
coupling structure of the cleaner body, a moving
wheel and a detecting part when being seen in one
direction;

FIG. 10 is an exploded perspective view illustrating
the coupling structure of the cleaner body, the mov-
ing wheel and the detecting part when being seen in
another direction;

FIG. 11 is a side view illustrating an installing state
between the cleaner body and a wheel gear assem-
bly;

FIG. 12 is a side view of the cleaner body;

FIG. 13 is a bottom view of the cleaner body;

FIG. 14 is an exploded perspective view illustrating
a coupling structure of a rear wheel unit according
to the embodiment of the present invention;

FIG. 15 is a cross-sectional view illustrating an op-
erating state of the rear wheel unit;

FIG. 16 is a rear view illustrating a state in which a
rear cover of the cleaner body is opened;

FIG. 17 is an exploded perspective view illustrating
a coupling structure of a battery and afilter according
to the embodiment of the present invention;

FIG. 18 is a cross-sectional view of the cleaner body
before the battery is installed;

FIG. 19 is a cross-sectional view of the cleaner body
in a state in which the battery is installed;

FIG. 20 is a perspective view of the cover member;
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FIG. 21 is an exploded perspective view of the cover
member;

FIG. 22 is a partial cross-sectional view illustrating
a coupling structure of the cover member and an
obstacle detecting member;

FIG. 23 is an exploded perspective view illustrating
a coupling structure of a locking assembly according
to the embodiment of the present invention;

FIG. 24 is a perspective view illustrating a state be-
fore the locking assembly is operated;

FIG. 25 is a cross-sectional view illustrating the state
before the locking assembly is operated;

FIG. 26 is a perspective view illustrating an operating
state of the locking assembly;

FIG. 27 is a cross-sectional view illustrating the op-
erating state of the locking assembily;

FIG. 28 is a plan view of the cover member in which
a display according to the embodiment is in an OFF
state;

FIG. 29 is a plan view of the cover member in which
the display according to the embodiment is in an ON
state;

FIG. 30 is a perspective view illustrating a state in
which the cover member is opened;

FIG. 31 is an exploded perspective view illustrating
a coupling structure of a link assembly according to
the embodiment of the present invention;

FIG. 32 is a cross-sectional view illustrating a state
of the link assembly while the cover member is
closed;

FIG. 33 is a cross-sectional view illustrating the state
of the link assembly while the cover member is
opened;

FIG. 34 is an enlarged view of an A portion in FIG. 30;
FIG. 35 is a partial perspective view illustrating a
structure of a cover member coupling portion and an
arrangement of a display cable according to the em-
bodiment of the present invention;

FIG. 36 is a view illustrating a cable arrangement
state in a cover base of the cover member;

FIG. 37 is a view illustrating a coupling structure of
the wire to the cleaner body;

FIG. 38 is a perspective view of the dust container;
FIG. 39 is an exploded perspective view of the dust
container;

FIG. 40 is an exploded perspective view illustrating
a coupling structure of an upper cover and a lower
cover of the dust container when being seen from
one side;

FIG. 41 is a cross-sectional view illustrating a state
in which the upper cover is opened;

FIG. 42 is an exploded perspective view illustrating
the coupling structure of the upper cover and the
lower cover of the dust container when being seen
from another side;

FIG. 43 is a cross-sectional view illustrating a state
in which the lower cover is opened;

FIG. 44 is an exploded perspective view illustrating
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a coupling structure of the lower cover and a dust
compressing unit;

FIG. 45 is an enlarged view of a B portion in FIG. 41;
FIG. 46 is a cross-sectional view illustrating a flow
of air and dust in the cleaner body;

FIG. 47 is a plan view illustrating the flow of the air
and dust in the cleaner body;

FIG. 48 is a view illustrating a stopping state of the
cleaner body;

FIG. 49 is a view illustrating a travelling state of the
cleaner body;

FIG. 50 is a view illustrating an obstacle avoidance
travelling state of the cleaner body;

FIG. 51 is a view illustrating a detection range of the
obstacle detecting member;

FIG. 52 is a view illustrating a wall surface travelling
state of the cleaner body;

FIG. 53 is a view illustrating a state in which a body
part of the cleaner body according to another em-
bodimentof the presentinvention is inclined forward;
FIG. 54 is a view illustrating a state in which the body
part is inclined backward;

FIG. 55 is a view illustrating a configuration of a sup-
port part according to another embodiment of the
present invention;

FIG. 56 is a view sequentially illustrating a process
in which a battery is coupled to the cleaner body;
FIG. 57 is a view sequentially illustrating a process
in which abattery is separated from the cleaner body.
FIG. 58 is a diagram showing the concept illustrating
a reference distance for controlling following move-
ment of a vacuum cleaner according to another em-
bodiment of the present invention.

FIG. 59 is a diagram showing the concept illustrating
a sensor attached to each of a handle and a main
body of a vacuum cleaner to sense a distance be-
tween the handle and the main body according to
the present invention.

FIG. 60 is a flowchart illustrating a method of con-
trolling a vacuum cleaner according to the present
invention.

[Mode for Invention]

[0019] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings. However,
the invention may, however, be embodied in many dif-
ferent forms and should not be construed as being limited
to the embodiments set forth herein; rather, alternative
embodiments included in other retrogressive inventions
or falling within the spirit and scope of the present dis-
closure can easily be derived through adding, altering,
and removing, and will fully convey the concept of the
invention to those skilled in the art.

[0020] FIG.1isaperspective view of a vacuum cleaner
according to an embodiment of the present invention.
And FIG. 2 is a view illustrating a state in which a cleaner
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body 10 and a suction unit are separated.

[0021] Asillustratedinthe drawings, a vacuum cleaner
1 according to an embodiment of the present invention
includes a cleaner body 10 and a suction unit 20.
[0022] A motor for generating a suction force is provid-
ed inside the cleaner body 10. And when the motor is
driven and the suction force is generated, the suction unit
20 may guide air containing dust into the cleaner body 10.
[0023] The suction unit 20 may include a suction part
21 for suctioning the dust on a surface to be cleaned,
e.g., afloor surface and a connection part for connecting
the suction part 21 with the cleaner body 10. The con-
nection part may include an extension pipe 22 which is
connected to the suction part 21, a handle 23 which is
connected to the extension pipe 22 and a suction hose
24 which connects the handle 23 with the cleaner body
10.

[0024] A fitting portion 241 which enhances airtight-
ness when being coupled with a connector 401 of the
cleaner body 10 may be provided at the suction hose 24.
[0025] The fitting portion 241 may serve to install or
separate the suction hose 24 at/from the connector 401.
The fitting portion 241 may be formed in multi-stages as
illustrated in the drawings.

[0026] The cleaner body 10 includes a body part 30
and a cover member 40 which form an entire exterior.
[0027] The cleanerbody 10 may furtherinclude a mov-
ing wheel 60 which is rotatably coupled to the body part
30. A pair of moving wheels 60 may be provided and may
be coupled to both sides of the body part 30, respectively.
And the moving wheel 60 supports the body part 30 to
be rotatable about a rotating center of the moving wheel
60.

[0028] A grip portion 41 which is gripped by a user may
be provided at the cover member 40. The user may grip
the grip portion 41 when lifting or tilting the body part 30,
or opening and closing the cover member 40.

[0029] Arearcover314 whichisopenable and closable
may be provided at a rear surface of the body part 30.
The rear cover 314 may be formed to open and close a
space inside the body part 30 in which a battery unit 38
and a filter unit 39 are accommodated.

[0030] The cleanerbody 10furtherincludes adustcon-
tainer 50 in which the dust suctioned through the suction
unit 20 is stored. The dust container 50 may be formed
in a cylindrical shape as illustrated in the drawings, but
is not limited thereto. And the dust container 50 may be
separably provided at a front surface of the body part 30.
[0031] AndFIG. 3 is aview illustrating a state in which
the dust container is separated from the cleaner body
10. And FIG. 4 is a view illustrating a state in which the
cover member of the cleaner body 10 is opened.
[0032] Asillustratedinthe drawings, the dust container
50 may be separably installed at a seating part 32 formed
at a first half portion of the body part 30. The dust con-
tainer 50 may form a part of the front surface of the body
part 30 while being installed at the seating part 32. And
the dust container 50 may be installed or separated by
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opening and closing of the cover member 40.

[0033] A suction port 511 through which the dust is
suctioned may be provided at the dust container 50. The
suction port 511 may be disposed at an upper surface
portion of the dust container 50. Accordingly, the air in-
troduced through the suction port 511 is guided down-
ward and then moved to a dust collecting space inside
the dust container 50.

[0034] The dust container 50 may be separably in-
stalled at the body part 30. The dust collecting space in
which the dust introduced through the suction port 511
is collected may be formed inside the dust container 50.
[0035] Thedustcontainer 50 may be provided atafront
of the body part 30, and at least a part of a side surface
portion of the dust container 50 may be formed of a trans-
parent material to allow the user to check the dust col-
lected in the dust collecting space.

[0036] While the dust container 50 is seated on the
seating part 32, the side surface portion may be exposed
through the front surface of the body part 30. At this point,
an exposed portion of the dust container 50 is formed
from a transparent upper end of the side surface portion
of the dust container 50 to a lower end thereof, and thus
the entire dust collecting space may be checked without
separating the dust container 50.

[0037] Adustseparation structure which separates the
dust from the air suctioned through the suction unit 20
may be provided inside the dust container 50, and the
dust separated by the dust separation structure may be
collected in a lower portion of the dust container 50.
[0038] The connector 401 is directly connected to the
suction hose 24, and the air containing the dust may be
introduced therethrough. Thatis, one side of the connec-
tor 401 is coupled to the suction hose 24, and the other
side thereof is coupled to the suction port 511. Therefore,
the connector 401 connects the suction hose 24 with the
suction port 511.

[0039] The connector 401 may be in communication
with the dust container 50. Accordingly, the air introduced
into the suction hose 24 may be introduced into the dust
container 50 via the connector 401.

[0040] The suction port 511 through which the dust is
introduced may be provided at one side of the dust con-
tainer 50. As illustrated in the drawings, the suction port
511 may be provided at an upper portion of the dust con-
tainer 50. And the suction port 511 may be formed to be
directed forward. Here, the term "forward" may be a por-
tion, at which the suction hose 24 is located, based on
the cleaner body 10.

[0041] Asillustratedinthe drawings, the connector401
may be disposed at the upper portion of the dust con-
tainer 50. Since both of the suction port 511 and the con-
nector 401 are disposed at the upper portion of the dust
container 50, a passage length of the air introduced from
the suction hose 24 may be minimized.

[0042] The cleaner body 10 further includes the cover
member 40 which is movably provided at the body part
30. The cover member 40 may form at least a part of an
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upper surface of the cleaner body 10 and may be formed
to open and close an upper surface of the body part 30.
At this point, a rear end of the cover member 40 may be
shaft-coupled to the body part 30 to be rotatable, and
thus the user may open the cover member 40 by gripping
and rotating the grip portion 41.

[0043] Theconnector401 maybe provided atthe cover
member 40. Therefore, the connector 401 may be moved
along with the cover member 40. The cover member 40
may shield at least one side of the dust container 50. The
cover member 40 may shield at least one side of the dust
container 50 and may also be coupled to the dust con-
tainer 50. The cover member 40 may be coupled to the
dust container 50 when being closed and may be sepa-
rated from the dust container 50 when being opened. For
example, the cover member 40 may be coupled to the
upper portion of the dust container 50.

[0044] While the cover member 40 is in a closed state,
the fitting portion 241 of the suction hose 24 connected
to the connector 401 of the cover member 40 may be in
communication with the suction port 511 of the dust con-
tainer 50. Therefore, the dust and the air suctioned
through the suction unit 20 may pass through the con-
nector 401 of the cover member 40 and then may be
introduced into the dust container 50 through the suction
port 511.

[0045] And while the cover member 40 is in an opened
state, the fitting portion 241 of the suction hose 24 may
be maintained in a connected state to the connector 401
of the cover member 40, and the cover member 40 and
the dust container 50 may be separated. Therefore, while
the cover member 40 is in the opened state, the dust
container 50 may be separable from the seating part 32.
[0046] Hereinafter, the cleaner body 10 will be more
specifically described.

[0047] FIG. 5 is an exploded perspective view of the
cleaner body 10. FIG. 6 is an exploded perspective view
illustrating a state in which a prefilter assembly is opened.
And FIG. 7 is a cross-sectional view of the cleaner body
10. And FIG. 8 is a plan view of the cleaner body 10 from
which the cover member is removed.

[0048] As illustrated in the drawings, the cleaner body
10 includes the body part 30 and the cover member 40
and may be formed so that the dust container 50 is in-
stalled at the body part 30.

[0049] And the body part 30 may include a base 31
which forms a bottom of the cleaner body 10 and provides
a space in which the dust container 50, the battery unit
38, the filter unit 39 and a main motor 35 are installed.
[0050] The base 31 may include afirst half portion 312,
a center portion 311 and a second half portion 313, may
be formed to have a predetermined width and thus may
provide the space in which the dust container 50, the
battery unit 38, the filter unit 39 and so on are installed.
[0051] The center portion 311 may be formed in a flat
surface shape and may be disposed between the first
half portion 312 and the second half portion 313. At this
point, the first half portion 312 and the second half portion
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313 may be formed to extend slantly based on the center
portion 311 and may be formed to be gradually higher in
a direction which becomes distant from an end of the
center portion 311.

[0052] A terminal installing portion 311a at which a
power supply terminal 307 is disposed may be formed
at one end of the center portion 311, i.e., a position ad-
jacent to the moving wheel 60. The terminal installing
portion 311a may be formed to be recessed, such that a
lower surface thereof is opened, and may also be formed
to be connected to a terminal of a charging device when
the battery unit 38 of the vacuum cleaner 1 is charged.

[0053] And arear wheel unit 70 may be provided at a
position of the center portion 311 adjacent to the second
half portion 313. The rear wheel unit 70 may prevent the
cleaner body 10 from being overturned backward while
the vacuum cleaner 1 is being used. The rear wheel unit
70 may allow the base 31 to be maintained at a set angle
while being in a stopped state. To this end, the rear wheel
unit 70 may be formed to be in contact with the ground
and the center portion 311 while the cleaner body 10 is
in the stopped state which is not travelled, thereby elas-
tically supporting the cleaner body 10.

[0054] Thefirst half portion 312 is formed at a frontend
of the center portion 311. The first half portion 312 ex-
tends from an end of the center portion 311 so as to be
inclined upward, and the seating part 32 which forms the
space for accommodating the dust container 50 may be
provided at the first half portion 312.

[0055] The seating part32 may include a lower surface
portion 321 which forms a bottom thereof and a circum-
ferential portion 322 which extends upward along a cir-
cumference of the lower surface portion 321. The circum-
ferential portion 322 is formed to be opened forward, such
that the dust container 50 is installed therein.

[0056] A compression motor assembly 323 for driving
a dust compressing unit 56 inside the dust container 50
may be provided between the lower surface portion 321
and the first half portion 312. When the dust container
50 is installed at the seating part 32, the compression
motor assembly 323 and the dust compressing unit 56
which will be described below in detail are connected to
each other, and thus the dust compressing unit 56 is in
a drivable state.

[0057] The compression motor assembly 323 may in-
clude a compression motor 323a which provides a rotat-
ing force and a compression gear 323b which is connect-
ed to a rotating shaft of the compression motor 323a.
The compression gear 323b may be located at a position
which is eccentric to one side from a center of the lower
surface portion 321. And an opened lower surface hole
321a may be formed at the lower surface portion 321,
and a first transmission gear 591 which will be described
below may be located at the lower surface hole 321a
when the dust container 50 is seated. Therefore, when
the dust container 50 is installed, the compression gear
323b is coupled to the first transmission gear 591 so as
to transmit power of the compression motor 323a.
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[0058] A front wheel 312a may be installed at a lower
surface of the first half portion 312. The front wheel 312a
is located at a front side slightly further than a center of
the first half portion 312 and allows the cleaner body 10
to be easily moved over an obstacle when the obstacle
such as a carpet and a door sill is located in front of the
cleaner body 10 which is being moved. And when the
cleaner body 10 is tilted forward, the front wheel 312a
may be rotated in a contacting state with the ground so
that the cleaner body 10 is prevented from being over-
turned forward.

[0059] The second halfportion 313 may also be formed
to beinclined upward from a rear end of the center portion
311. Therefore, when the cleaner body 10 starts to move
forward to travel, the vacuum cleaner 1 is inclined using
the moving wheel 60 as an axis, and thus the cleaner
body 10 is easily rotated.

[0060] And atleastapartofarearopening 317 opened
and closed by the rear cover 314 may be formed at the
second half portion 313. The rear cover 314 forms the
same curved surface as that of each of a lower decoration
315 and an upper decoration 37 which form an exterior
of each of the second half portion 313 and the cleaner
body 10 while shielding the rear opening 317. The rear
cover 314 may be formed as a part of the second half
portion 313 to have the same slope or curved surface as
that of the second half portion 313.

[0061] The rear cover 314 may form a part of the rear
surface of the body part 30. And a lower end of the rear
cover 314 may be rotatably coupled to the second half
portion 313 and may open and close the rear opening
317 by rotation. And a grille through which the air sepa-
rated from the dust while passing through the inside the
cleaner body 10 is discharged may be formed at the rear
cover 314, and thus the air from which the dust is filtered
may be discharged.

[0062] Meanwhile, a base frame is installed at a center
of the base 31. The base frame is formed to divide a
space in which the dust container 50 is disposed, a space
in which the main motor 35 is provided and a space in
which the battery unit 38 and the filter unit 39 are provid-
ed.

[0063] Specifically, the baseframe mayinclude alower
frame 33 and an upper frame 34.

[0064] The lower frame 33 is installed at the center
portion 311 and may include a first barrier 331 which
divides forward and backward a part of an internal space
of the body part 30 and one pair of side walls 332 which
extend from both ends of the first barrier 331, respective-
ly. And the main motor 35, a wheel motor assembly 63,
the compression motor assembly 323, an obstacle de-
tecting member 44 and a main PCB 301 for controlling
a general driving of the vacuum cleaner 1 may be pro-
vided at a front surface of the first barrier 331.

[0065] A lower seating member 300 may be provided
at the front surface of the first barrier 331. The lower
seating member 300 may be formed so that a center
thereof is recessed to support a side surface of the dust
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container 50 when the dust container 50 is installed. And
the main PCB 301 installed at the front surface of the first
barrier 331 may be accommodated inside the lower seat-
ing member 300.

[0066] A noise filter 302 for removing noise of input
power supplied to the main PCB 301 is provided at arear
surface of the first barrier 331. The noise filter 302 may
be an EMI filter.

[0067] Atthis point, a first barrier hole 331a serving as
a passage of the air is formed at the first barrier 331
between the main PCB 301 and the noise filter 302.
Therefore, the main PCB 301 and the noise filter 302
may be naturally cooled by the air passing through the
first barrier hole 331a.

[0068] The lower frame 33 is opened upward and
downward while being installed at the base 31, and the
upper frame 34 is installed at an upper end of the lower
frame 33. And the upper frame 34 shields an opened
upper surface of the lower frame 33 and forms the space
in which the battery unit 38 and the filter unit 39 are ac-
commodated. And the space in which the main motor 35
for suctioning the air is provided is also formed.

[0069] Specifically, the upper frame 34 may include a
cover plate 341, a second barrier 342 and a second side
wall 343.

[0070] The second barrier 342 divides an upper space
of the body part 30 into a front portion and a rear portion,
forms at a front thereof a space in which a prefilter as-
sembly 36 connected to the dust container 50 is provided
and also forms at a rear thereof a space in which the
main motor 35 is provided.

[0071] And asecond barrier hole 342a may be formed
at the second barrier 342, and thus fine dust may be
filtered while the air passed through the dust container
50 passes through the prefilter assembly 36 when the
main motor 35 is driven, and the air filtered while passing
through the prefilter assembly 36 passes through the
main motor 35.

[0072] A front barrier wall 344 which extends forward
is formed at both ends of the second barrier 342 and
forms a space in which the prefilter assembly 36 is ac-
commodated.

[0073] The prefilterassembly 36 may include a prefilter
case 361 whichis in close contact with the dust container
50 and a prefilter body 362 which is coupled with the
prefilter case 361 and in which a filter member 363 is
accommodated.

[0074] The prefilter case 361 and the prefilter body 362
may form a space therein to accommodate the filter mem-
ber 363 while being coupled to each other and may also
be rotatably coupled to each other to be opened and
closed. Therefore, the filter member 363 may be installed
at or separated from the prefilter body 362 after the pre-
filter case 361 is opened.

[0075] The filter member 363 serves to secondarily fil-
ter the fine dust which is not filtered by the dust container
50 in which the dust and foreign substances are primarily
filtered and is formed to remove the fine dust in the air
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introduced into the main motor 35. Meanwhile, the air
passed through the filter member 363 and the main motor
35 may cool the battery unit 38 and then may be dis-
chargedto anoutside after the fine dust thereinis tertiarily
filtered in the filter unit 39 which will be described in detail.
[0076] The prefilter assembly 36 will be described in
more detail with reference to FIG. 6. The prefilter assem-
bly 36 has a structure in which the filter member 363 is
accommodated in the prefilter body 362 and which is
shielded by the prefilter case 361.

[0077] The prefilter case 361 may be exposed forward
while the prefilter assembly 36 is installed at the upper
frame 34. And a front surface of the prefilter case 361 is
formed to have a curved surface corresponding to an
outer surface of the dust container 50. Therefore, when
the dust container 50 is installed at the body part 30, the
exposed front surface of the prefilter case 361 surrounds
and supports the outer surface of the dust container 50.
At this point, the front surface of the prefilter case 361
may be formed to be inclined and thereby to be in contact
with the outer surface of the dust container 50 according
to an inclined installation state of the dust container 50.
Therefore, when the dust container 50 is installed, the
dust container 50 may be maintained in a stably support-
ed state due to the front surface of the prefilter case 361.
[0078] A filter hole 361a is formed at a position of the
prefilter case 361 corresponding to a discharge port 512
of the dust container 50. The filter hole 361a may be
formed to have a size and shape corresponding to those
of the discharge port 512. And a case gasket 361b which
is in close contact with a circumference of the discharge
port 512 is formed around the filter hole 361a so that the
dust container 50 and the prefilter case 361 are in close
contact with each other and thus a leakage of the air is
prevented.

[0079] A locker groove 361c is further formed at the
prefilter case 361. The locker groove 361c accommo-
dates an upper locker 57 which is disposed to protrude
from the outer surface of the dust container 50 when the
dust container 50 is installed at the body part 30. There-
fore, the locker groove 361c may be formed to corre-
spond to a protruding shape of the upper locker 57.
[0080] A first restricting portion 361d which allows the
prefilter body 362 to be maintained in a closed state may
be formed at both side surfaces of the prefilter case 361.
The first restricting portion 361d may be formed in a re-
cessed shape to accommodate a second restricting por-
tion 362c which will be described below, and a restricting
protrusion 361e may be formed at the first restricting por-
tion 361d to protrude.

[0081] Meanwhile, a case gasket 361g may be further
provided at a circumference of an opened rear end of the
prefilter case 361. The case gasket 361g may be in close
contact with a front surface of the second barrier 342 and
may allow the air passing through the prefilter assembly
36 to pass through the second barrier hole 342a without
a leakage.

[0082] A first rotation coupling portion 361f may be
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formed at a lower end of the prefilter case 361. The first
rotation coupling portion 361f serves to allow the prefilter
case 361 and the prefilter body 362 to be rotatably con-
nected, and one pair of first rotation coupling portions
361f may protrude from the lower end of the prefilter case
361. And a second rotation coupling portion 362e may
be located between the pair of first rotation coupling por-
tions 361f, and the first rotation coupling portions 361f
may be rotatably shaft-coupled to both ends of the sec-
ond rotation coupling portion 362e.

[0083] The prefilter body 362 may include a body grille
362a of which a front surface is opened and arear surface
is formed in a grille shape and which is in close contact
with the second barrier 342 and a body flange 362b which
extends along a perimeter of the body grille 362a and
accommodates the prefilter case 361.

[0084] If necessary, a gasket may be provided at the
perimeter of the body grille 362a so that the second bar-
rier 342 and the prefilter body 362 are airtightly in close
contact with each other. And the body grille 362a may
be formed in the grille shape so that the air introduced
through thefilter hole 361a passes through the filter mem-
ber 363 and then passes through the second barrier hole
342a.

[0085] The body flange 362b may be in close contact
with an outer surface of the prefilter case 361 and may
be formed such that a width of a lower end thereof is
greater than that of an upper end thereof and a side sur-
face thereof is inclined in order to allow the prefilter case
361 to be coupled in an inclined state. And the second
restricting portion 362c which is seated on the first re-
stricting portion 361d may be formed at both side surfac-
es of the body flange 362b.

[0086] The second restricting portion 362c may be
formed to protrude forward from both sides of the body
flange 362b and may be formed in a shape which is ac-
commodated in the first restricting portion 361d. And a
restricting hole 362d is formed at the second restricting
portion 362c. The restricting hole 362d serves to allow
the restricting protrusion 361e to be inserted therein
when the second restricting portion 362¢ is accommo-
dated in the second restricting portion 362c, thereby al-
lowing the prefilter case 361 and the prefilter body 362
to be maintained in a closed state.

[0087] And the second rotation coupling portion 362e
may be formed at the lower end of the body flange 362b.
The second rotation coupling portion 362e is rotatably
coupled to the firstrotation coupling portion 361f and also
formed so that the prefilter case 361 and the prefilter
body 362 are rotated about the first rotation coupling por-
tion 361f and the second rotation coupling portion 362e,
respectively. Therefore, the prefilter case 361 may be
opened and closed by being rotated about a lower end
of the prefilter body 362 and may replace the filter mem-
ber 363 after the prefilter body 362 is opened.

[0088] Various types of filters which may collect a va-
riety of fine dust may be used as the filter member 363,
and the filter member 363 may be formed in a shape
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which is accommodated in an inner space of the prefilter
body 362.

[0089] The prefilter assembly 36 may be installed on
the upper frame 34 while accommodating the filter mem-
ber 363, may support the dust container 50 while being
installed on the upper frame 34 and may allow the air
passed through the dust container 50 to be secondarily
filtered and then to be supplied to the main motor 35.
[0090] One pair of second side walls 343 may extend
backward from a rear surface of the second barrier 342.
The second side walls 343 may form the space in which
the main motor 35 is disposed and may also form a space
in which a sub-PCB 305 is disposed.

[0091] Specifically, the main motor 35 may be provided
between the pair of second side walls 343, and the sub-
PCB 305 may be installed at an outer surface of one of
the second side walls 343. That is, as illustrated in FIG.
8, the main motor 35 and the sub-PCB 305 may be re-
spectively disposed at the spaces divided based on the
second side walls 343.

[0092] Meanwhile, the second barrier hole 342a may
be formed at an area between the pair of second side
walls 343. Therefore, all of the air passing through the
second barrier hole 342a may pass through the main
motor 35.

[0093] And a plate hole 341a may be formed at the
cover plate 341 which forms a bottom of the upper frame
34. The plate hole 341a may be formed at an area be-
tween the pair of the second side walls 343. Therefore,
the air introduced into the space for accommodating the
main motor 35 through the second barrier hole 342a may
be introduced into the space, which is formed at the lower
frame 33 to accommodate the battery unit 38, through
the plate hole 341a and may cool the battery unit 38.
[0094] The main motor 35 is provided at a space
formed by the upper frame 34 and located at a rear side
further than a center of gravity of the body part 30 and a
center of the moving wheel 60. Accordingly, due to an
installation structure of the main motor 35, a load is ap-
plied so that a rear end of the body part 30 is lowered by
a weight of the main motor 35 while an external force is
not provided.

[0095] And since the main motor 35 is disposed long
in forward and backward directions, the center of gravity
of the body part 30 may be located at a rear side further
than the rotating center of the moving wheel 60 and may
provide a rotational moment for clockwise rotating the
body part 30.

[0096] Meanwhile, the main motor 35 has a structure
in which a fan and a motor are coupled inside a case for
guiding the flow of the air. Various structures which force
the flow of the air may be applied as such a structure of
the main motor 35.

[0097] And the main motor 35 may be installed at and
fixed to the upper frame 34 by a motor supporting mem-
ber 351. The motor supporting member 351 may be
formed of a rubber material or a material having elasticity,
may reduce vibration generated when the main motor 35
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is driven and thus may reduce a noise.

[0098] A motor cover 352 which surrounds at least a
part of the main motor 35 may be further provided at a
rear of the main motor 35. A plurality of holes may be
formed at the motor cover 352, and thus the air forcibly
blown by the main motor 35 may pass therethrough. And
a sound absorbing material may be further provided be-
tween the motor cover 352 and the main motor 35 and
may reduce the noise generated when the main motor
35 is driven.

[0099] And the main motor 35 is disposed at the space
formed by the upper frame 34 to be leaned to one side
at which the sub-PCB 305 is provided. That is, the main
motor 35 is disposed adjacent to one of the pair of second
side walls 343 at which the sub-PCB 305 is installed.
Accordingly, a relatively wide space may be formed be-
tween the main motor 35 and one of the second side
walls 343 which is distant from the sub-PCB 305.
[0100] At least a part of the plate hole 341a may be
exposed through an area between the main motor 35
and the second side wall 343 which is distant from the
sub-PCB 305. Also, the first barrier hole 331a may also
be formed at an area of the same extension line as that
of the plate hole 341a.

[0101] Therefore, the air discharged through the main
motor 35 may be discharged through the motor cover
352. Since one of both lateral directions is blocked by
the adjacent second side wall 343, the air naturally flows
through a space between the other second side wall 343
each of which has the plate hole 341a. Since the air is
allowed to smoothly flow to the first barrier hole 331a,
the flow noise may be reduced.

[0102] Meanwhile, a frame cover 36 may be provided
atthe upperframe 34. The frame cover 36 may be formed
to shield an opened upper surface of the upper frame 34.
Therefore, while the frame cover 36 is installed, the space
in which the main motor 35 is accommodated may be
sealed, and all of the air introduced through the second
barrier hole 342a by the driving of the main motor 35 may
pass through the main motor 35 and then may be dis-
charged to the plate hole 341a.

[0103] Meanwhile, the sub-PCB 305 may be provided
at one of the pair of the second side walls 343. The sub-
PCB 305 controls driving of a sub-motor 201 which drives
an agitator inside the suction unit 20. A BLDC motor
which is inexpensive and is easily controlled may be used
as the sub-motor 201, and the sub-PCB 305 may de-
crease a voltage of the input power to be suitable for the
sub-motor 201 and then may supply the input power to
the sub-motor 201.

[0104] The sub-PCB 305 may be provided at a sepa-
rate space of the upper frame 34 separately from the
main PCB 301 and thus may be installed if necessary.
That is, when the sub-motor 201 is not provided at the
suction unit 20, the sub-PCB 305 may not be installed,
and thus the main PCB 301 may be commonly used.
[0105] Meanwhile, anupper portion of the cleaner body
10 may be formed by the upper decoration 37. The upper
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decoration 37 may shield an opened upper portion of the
base 31 and thus may shield internal elements installed
at the base 31. And the upper decoration 37 forms a part
of an exterior of the upper surface of the cleaner body
10 and forms an upper exterior of the cleaner body 10
except a portion thereof shielded by the cover member
40, the moving wheel 60 and the dust container 50.
[0106] And the upper decoration 37 may be coupled
to the lower decoration 315 which will be described below
and may form a part of an exterior of a side surface of
the cleaner body 10 by being coupled to the lower dec-
oration 315.

[0107] FIG.9is anexploded perspective view illustrat-
ing a coupling structure of the cleaner body 10, the mov-
ing wheel and a detecting part when being seen in one
direction. And FIG. 10 is an exploded perspective view
illustrating the coupling structure of the cleaner body 10,
the moving wheel and the detecting partwhen being seen
in another direction. FIG. 11 is a side view illustrating an
installing state between the cleaner body 10 and a wheel
gear assembly. And FIG. 12 is a side view of the cleaner
body 10.

[0108] As illustrated in the drawings, one pair of side
portions 316 formed to extend upward are formed at both
side ends of the base 31, respectively. The side portions
316 may provide a space in which the moving wheel 60
and the wheel motor assembly 63 for driving the moving
wheel 60 are installed. The pair of side portions 316 may
be provided at both of left and right sides, and a structure
in which the wheel motor assembly 63 is installed may
be the same as that in which the moving wheel 60 is
installed.

[0109] Each of the side portions 316 may extend to a
position higher than the center of the moving wheel 60
and may be formed smaller than the moving wheel 60.
A wheel boss 316a in which the moving wheel 60 is ro-
tatably installed may be provided at a center of each of
the side portions 316. The wheel boss 316a may extend
from the side portion 316 toward the center of the moving
wheel 60. While the moving wheel 60 is installed at the
wheel boss 316a, the moving wheel 60 may be rotated
by the wheel motor assembly 63 and a wheel gear 64.
And the cleaner body 10 may also be in a rotatable state
using the wheel boss 316a as an axis.

[0110] And the wheel motor assembly 63 may be pro-
vided at a lateral side of the wheel boss 316a. When the
moving wheel 60 is installed at the wheel boss 316a, the
wheel motor assembly 63 may be shielded by the moving
wheel 60. That is, the wheel motor assembly 63 may be
provided at a space formed between the side portion 316
and the moving wheel 60.

[0111] The wheel motor assembly 63 may include a
wheel motor 632, a wheel motor case 631 and a plurality
of moving gears (not shown) which are provided inside
the wheel motor case 631 to transmit power to the wheel
gear 64.

[0112] The wheel motor 632 may be configured with a
BLCD motor of which rotation is easily controlled and
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which is light. And the plurality of moving gears which
connect a rotating shaft of the wheel motor 632 with the
wheel gear 64 of the moving wheel 60 decelerates rota-
tion of the wheel motor 632 and then transmits the rota-
tion to the moving wheel 60.

[0113] Meanwhile, the wheel motor assembly 63 may
be installed at a rear side further than the rotating center
of the moving wheel 60. Specifically, a case installing
groove 633 which is recessed inward may be formed at
the wheel motor case 631. The case installing groove
633 is recessed in a shape corresponding to the wheel
boss 316a and formed to accommodate at least a part
of the wheel boss 316a. That is, while the wheel motor
assembly 63 is installed, the case installing groove 633
is installed to surround a second half portion of an outer
surface of the wheel boss 316a and disposed at a rear
side of the wheel boss 316a. Therefore, the wheel motor
assembly 63 may allow the center of gravity of the cleaner
body 10 to be located at a further rear side while being
installed at the cleaner body 10.

[0114] And the wheel motor 632 is located at a lower
portion of the wheel motor case 631, and the plurality of
moving gears are located above the wheel motor 632.
That is, since the wheel motor 632 which is relatively
heavy is disposed at the lower side, the center of gravity
of the cleaner body 10 may be located at a further lower
side.

[0115] The lower decoration 315 which forms the ex-
terior of the body part 30 exposed to an outside of the
moving wheel 60 may be installed at the side portion 316.
The lower decoration 315 may be formed along at least
a part of a circumference of the moving wheel 60, may
be formed to have a curved surface which is continued
to a curved surface of the moving wheel 60 and thus may
form a smooth exterior.

[0116] A plurality of reinforcing ribs 316b which verti-
cally extend may be further formed at an inner surface
of the side portion 316, i.e., a surface thereof opposite
to a surface at which the wheel boss 316a is formed.
Since the plurality of reinforcing ribs 316b are formed,
the side portion 316 may be prevented from being dam-
aged by a load which is laterally applied. And the moving
wheel 60 may be maintained in a stably coupled state.
[0117] Meanwhile, a detecting part 306 may be further
provided at one side of the inner surface of the side por-
tion 316. The detecting part 306 may detect a moving
state or a posture of the cleaner body 10 and may control
the driving of the moving wheel 60. The detecting part
306 serves to detect movement of the cleaner body 10
and may include a gyro sensor or an acceleration sensor
which is typically widely used. Of course, instead of the
gyro sensor or the acceleration sensor, various sensors
or devices which detect the movement of the cleaner
body 10 may be used as the detecting part 306.

[0118] The detecting part 306 may be installed at an
upper portion of the inner surface of the side portion 316.
The detecting part 306 may include a detection PCB 360a
on which the gyro sensor is mounted and a detecting part

10

15

20

25

30

35

40

45

50

55

10

fixing member 306b which fixes the detection PCB 360a
and is installed at the side portion 316. And one pair of
fixing hooks 306¢c may be provided at the detecting part
fixing member 306b and may be inserted and fixed into
detecting part fixing holes 316¢ formed at the side portion
316.

[0119] Meanwhile, the detection PCB 360a may be
formed to control driving of the wheel motor 632 provided
at both sides thereof. That is, a configuration for control-
ling the gyro sensor and the wheel motor 632 may be
configured with one PCB.

[0120] Asdescribed above, the detecting part 306 may
be installed at and fixed to the side portion 316, and an
installation position of the detecting part 306 may be dis-
posed atone side which is distant from the rotating center
of the moving wheel 60 used as the rotating shaft of the
cleaner body 10. Therefore, when the cleaner body 10
is travelled or stopped, a rotation angle, i.e., a slope of
the cleaner body 10 may be effectively detected.
[0121] While the cleaner body 10 is in the stopped
state, the center of gravity thereof is located at a rear of
the center of the moving wheel 60. Therefore, the cleaner
body 10 is maintained in a state which is intended to be
clockwise rotated based on the center of the moving
wheel 60. And the cleaner body 10 is maintained in a
supported state by the rear wheel unit 70 which is in con-
tact with the ground. Accordingly, a bottom surface of the
cleaner body 10, in particular, the first half portion 312
may be maintained at a predetermined angle.

[0122] In this state, the detecting part 306 determines
whether the cleaner body 10 is being travelled or stopped
through the slope of the cleaner body 10, i.e., the angle
of the first half portion 312.

[0123] Specifically, the wheel motor assembly 63, the
battery unit 38 and the main motor 35 may be disposed
at a rear of the center of the moving wheel 60. Therefore,
the center G of gravity of the cleaner body 10 is located
at a rear side further than the rotating center C of the
moving wheel 60, and thus the cleaner body 10 is natu-
rally in the state which is intended to be clockwise rotated
based on the center of the moving wheel 60.

[0124] And the second half portion 313 of the cleaner
body 10 may be supported by the rear wheel unit 70
installed at the second half portion 313 of the base 31.
Therefore, the cleaner body 10 may be prevented from
being excessively rotated clockwise and may be stably
maintained at a set angle a.

[0125] In particular, due to a characteristic of the vac-
uum cleaner 1, the dust is accumulated in the dust con-
tainer 50 after the vacuum cleaner 1 is used. In consid-
eration of this fact, the center of gravity of the cleaner
body 10 is always located at the second half portion there-
of and supported by the rear wheel unit 70, and thus the
cleaner body 10 may maintain a constant slope with re-
spect to the ground while being in the stopped state, re-
gardless of an amount of the dust.

[0126] Inthisstate, whenthe detecting part306 detects
an angle of the first half portion 312 and confirms that
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the first half portion 312 maintains the set angle o, it is
determined that the cleaner body 10 maintains a set pos-
ture in the stopped state. Therefore, the main PCB 301
controls the wheel motor assembly 63 not to be operated,
thereby maintaining the stopped state of the cleaner body
10.

[0127] Meanwhile, when the user grips and moves for-
ward the handle 23 to use the vacuum cleaner 1, the
cleaner body 10 is inclined due to a position of the handle
23. That is, the cleaner body 10 is counterclockwise ro-
tated so that the first half portion 312 is moved further
downward.

[0128] At this point, the detecting part 306 detects a
change in the angle of the first half portion 312 and de-
termines a fact that the movement of the vacuum cleaner
1 starts according to the change in the angle. Therefore,
the main PCB 301 may determine that the cleaner body
10 is moved and thus may rotate the moving wheel 60
by driving the wheel motor assembly 63.

[0129] And when the movement of the cleaner body
10 is stopped again, the cleaner body 10 is rotated to an
initial state by the center of gravity, and the detecting part
306 checks a fact that the angle of the first half portion
312 coincides with the set angle a in the stopped state.
Therefore, the main PCB 301 may determine that the
movement of the cleaner body 10 is completed and may
control the wheel motor assembly 63 to be stopped.
[0130] Meanwhile, as illustrated in FIG. 11, the bottom
surface of the cleaner body 10, i.e., the center portion
311, the first half portion 312 and the second half portion
313 of the base 31 may have a predetermined angle.
The angle of each of the center portion 311, the first half
portion 312 and the second half portion 313 may be set
variously. Hereinafter, the angle of the base 31 in the
stopped state of the cleaner body 10 will be described.
[0131] For example, the first half portion 312 may be
formed to be inclined at an angle of 27° with respect to
the ground. The first half portion 312 may hardly collide
with the ground by allowing the first half portion 312 to
have the angle of 27° even when the suction hose 24 is
pulled and the cleaner body 10 is rotated. Of course, the
first half portion 312 may be in contact with the ground
due to an unexpected operation. In this case, the move-
ment of the cleaner body 10 may be smoothly performed
by a rolling motion of the front wheel 312a. Also, the first
half portion 312 may be easily moved over the carpet,
the door sill or the like due to the slope of the first half
portion 312 while the cleaner body 10 is being travelled.
[0132] And the center portion 311 may be formed to
be inclined at an angle of 7° with respect to the ground
while the cleaner body 10 is in the stopped state. When
the moving wheel 60 is rotated by the driving of the wheel
motor 632 and thus the cleaner body 10 is travelled, the
cleaner body 10 is counterclockwise rotated by an angle
of about 7°. Therefore, while the cleaner body 10 is being
travelled, the center portion 311 is maintained in a hori-
zontal state with the ground, and thus the bottom of the
vacuum cleaner 1 may be prevented from being caught
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by foreign substances or the like in a room.

[0133] And the second half portion 313 may be formed
to beinclined atan angle of 10° with respect to the ground
while the cleaner body 10 is in the stopped state. There-
fore, the cleaner body 10 may be clockwise rotated by
the center of gravity of the cleaner body 10 which is ec-
centric to a rear side while the cleaner body 10 is in the
stopped state and then may be seated on the ground.
[0134] That s, in the stopped state, the cleaner body
10 is already in a state in which the second half portion
313 thereof is moved down due to the center of gravity
and thus may be maintained in the stably supported state
by the rear wheel unit 70, regardless of the amount of
the dust stored in the dust container 50.

[0135] Also, due to the inclined second half portion
313, the second half portion 313 may be prevented from
colliding with the ground when the suction hose 24 is
pulled and the cleaner body 10 is rotated, and thus rota-
tion of the cleaner body 10 may be prevented from being
restricted.

[0136] Meanwhile, the moving wheel 60 may include
awheel frame 61 which is rotatably installed at the wheel
boss 316a of the side portion 316 and at which the wheel
gear 64 is installed, and a wheel decoration 62 which
forms an exterior of the moving wheel 60 by being cou-
pled to an outer surface of the wheel frame 61.

[0137] The wheel frame 61 forms a substantive frame-
work of the moving wheel 60 and performs the rolling
motion while being in contact with the ground, and a plu-
rality of ribs 611 for reinforcing an entire strength may be
radially provided at aninside surface and an outer surface
thereof. Also, a wheel gear installing portion 612 to which
the wheel gear 64 is fixed is formed at a center of the
wheel frame 61. The wheel gear 64 may be rotatably
installed at the wheel boss 316a while being fixed to the
wheel frame 61.

[0138] Meanwhile, a wheel opening 621 is formed at
a center of the wheel decoration 62, and a coupling mem-
ber by which the wheel gear 64 and the wheel frame 61
are coupled may be fastened through the wheel opening
621. And a wheel cap 623 may be installed at the wheel
opening 621 and may shield the wheel opening 621.
[0139] Meanwhile, in FIG. 12, the cleaner body 10 may
be divided into a front side and a rear side by a vertical
extension line Lv, which extends vertically to the ground
(or the floor surface), based on the rotating center C of
the moving wheel 60.

[0140] And the cleaner body 10 may be divided into an
upper side and a lower side by a horizontal extension
line LH, which extends horizontally with the ground (or
the floor surface), based on between the main motor 35
and the battery unit 38.

[0141] The cleaner body 10 may be divided into four
areas, i.e., four quadrants by the vertical extension line
Lv and the horizontal extension line LH. Hereinafter, main
configurations of the cleaner body 10 will be described
based on the vertical extension line Lv and the horizontal
extension line LH.
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[0142] The main motor 35 may be located at a first
quadrant of the cleaner body 10, i.e., a rear of the vertical
extension line Lv and an upper side of the horizontal ex-
tension line LH. And the battery unit 38 may be located
at a fourth quadrant of the cleaner body 10, i.e., the rear
of the vertical extension line Lv and a lower side of the
horizontal extension line LH. And a hole formed at a po-
sition at which the connector 401 or the suction hose 24
is connected may be located at a second quadrant of the
cleaner body 10, i.e., a front of the vertical extension line
Lv and the upper side of the horizontal extension line LH.
And at least a part of a bottom surface of the dust con-
tainer 50 may be located at a third quadrant of the cleaner
body 10, i.e., the front of the vertical extension line Lv
and the lower side of the horizontal extension line LH.
[0143] Due to such an arrangement, the center G of
gravity of the entire cleaner body 10 may be located at
the rear of the vertical extension line Lv. At this time, the
center G of gravity may be located at any one of the upper
side and the lower side of the horizontal extension line
LH. However, the center G of gravity should be located
at a position at which a rear end of the cleaner body 10
or the rear wheel unit 70 is rotatable to be in contact with
the ground.

[0144] Also, the center G of gravity may be disposed
so that the rear end of the cleaner body 10 or the rear
wheel unit 70 is in contact with the ground while the vac-
uum cleaner 1 is in the stopped state, regardless of the
amount of the dust collected in the dust container 50 by
using the vacuum cleaner 1.

[0145] Also, the wheel motor assembly 63 may also
be located at the rear of the vertical extension line Lv so
that the center G of gravity is more easily disposed at the
rear side.

[0146] FIG. 13is abottom view of the cleaner body 10.
And FIG. 14 is an exploded perspective view illustrating
a coupling structure of the rear wheel unit 70 according
to the embodiment of the present invention. And FIG. 15
is a cross-sectional view illustrating an operating state of
the rear wheel unit 70.

[0147] As illustrated in the drawings, the rear wheel
unit 70 may be provided at the base 31. A base recessing
portion 311b which is recessed inward is formed at the
rear end of the center portion 311 of the base 31. And a
wheel installing portion 311c¢ for installing the rear wheel
unit 70 is formed at a front end of each of both side sur-
faces of the base recessing portion 311b.

[0148] The rear wheel unit 70 is in contact with the
ground while the cleaner body 10is notmoved and allows
the cleaner body 10 to be maintained in a set posture.
And the rear wheel unit 70 is in contact with the ground
while the cleaner body 10 is rotated so that the first half
portion 312 is lifted, also provides elasticity for reverse
rotation of the cleaner body 10 and thus may prevent the
cleaner body 10 from being excessively rotated or over-
turned.

[0149] Therearwheel unit70 mayinclude a wheel sup-
porter 71 and a rear wheel 72. The wheel supporter 71
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allows the rear wheel 72 to be rotatably installed and also
is in contact with a lower surface of the base 31, thereby
providing predetermined elasticity.

[0150] Specifically, the wheel supporter 71 may in-
clude one pair of legs 73 which are provided at both of
left and right sides thereof, a wheel accommodating por-
tion 74 which connects front ends of the legs 73 and at
which the rear wheel 72 is installed and an elastic portion
75 which is provided between the legs 73 andis in contact
with the base 31 to provide the elasticity.

[0151] The legs 73 serve to install the wheel supporter
71 and may be provided at both sides which are spaced
apart from each other, and a leg protrusion 731 which
protrudes outward may be formed at an upper end of
each of the legs 73. The leg protrusion 731 may be in-
serted inside the wheel installing portion 311c, and the
wheel supporter 71 may be installed to be rotatable using
the leg protrusion 731 as an axis.

[0152] The wheel accommodating portion 74 is provid-
ed at the front end of each of the pair of the legs 73 and
formed to connect between the pair of legs 73. And the
wheel accommodating portion 74 is formed in a shape
which is opened downward and provides a space in which
therearwheel 72 is accommodated. And a shaft installing
portion 741 at which arotating shaft 721 of the rear wheel
72 is rotatably connected may be further formed at each
of both ends of the wheel accommodating portion 74.
Therefore, the rear wheel 72 may be rotated while being
accommodated inside the wheel accommodating portion
74.

[0153] The elastic portion 75 may be provided between
the legs 73 and may extend from a first half portion of
each of the legs 73 toward a second half portion thereof.
And the elastic portion 75 may extend with a predeter-
mined curvature so that an extending end thereof is di-
rected to the base 31. Also, the elastic portion 75 may
be formed in a plate shape and may extend to be elasti-
cally deformed when being in contact with the base 31.
[0154] The extending end of the elastic portion 75 may
be in contact with the base 31 while the vacuum cleaner
1 is stopped. At this time, the rear wheel 72 may be in
contact with the rear wheel 72. Therefore, the cleaner
body 10 may be supported by the pair of moving wheels
60 and the rear wheel 72 located at a rear of the moving
wheel 60 and may be maintained in a stable state.
[0155] And when the cleaner body 10 is rotated using
the moving wheel 60 as an axis by moving the cleaner
body 10, the elastic portion 75 may be elastically de-
formed and thus may prevent the cleaner body 10 from
being excessively rotated or overturned. And when the
vacuum cleaner 1 is moved and then stopped and thus
an external force which rotates the vacuum cleaner 1 is
removed, the cleaner body 10 is returned to its original
position due to a restoring force of the elastic portion 75.
[0156] Meanwhile, the terminal installing portion 311a
which allows the power supply terminal 307 to be installed
and exposed downward is formed at one side of the base
31 corresponding to the power supply terminal 307. The
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terminal installing portion 311a is formed so that a lower
surface thereof is opened, and the power supply terminal
307 may be provided therein. And the terminal installing
portion 311a may be located adjacent to one of the mov-
ingwheels 60. Accordingly, by seating and fixing the mov-
ing wheel 60 at the charging device, the power supply
terminal 307 and the charging device may be aligned
with each other.

[0157] FIG. 16isarearview llustrating a state in which
the rear cover of the cleaner body 10is opened. And FIG.
17 is an exploded perspective view illustrating a coupling
structure of a battery and a filter according to the embod-
iment of the present invention.

[0158] Asillustratedinthe drawings, the rear cover 314
may be provided at a rear surface of the cleaner body
10. The rear cover 314 may be rotatably installed at the
base 31 and may be formed to open and close the rear
opening 317 formed by the base 31 and the upper dec-
oration 37 by rotation thereof.

[0159] A rear cover restricting portion 314a which is
selectively fixed to a rear end of the upper decoration 37
may be formed at an upper end of the rear cover 314.
Therefore, the rear cover 314 may be opened and closed
by an operation of the rear cover restricting portion 314a.
[0160] And a cover rotating shaft 314b is formed to
protrude from each of both sides of the lower end of the
rear cover 314. The cover rotating shaft 314b may be
coupled to the base 31, and the rear cover 314 may open
and close the rear opening 317 by being rotated about
the cover rotating shaft 314b when the rear cover 314 is
opened and closed.

[0161] Meanwhile, a space in which a filter and the
battery unit 38 are provided may be formed at the second
half portion of the cleaner body 10, i.e., a rear of the
center of the moving wheel 60. And the space in which
the filter unit 39 and the battery unit 38 are accommodat-
ed may be defined by the lower frame 33. The lower
frame 33 includes the first barrier 331 and the first side
wall 332, and the space in which the filter unit 39 and the
battery unit 38 are provided may be formed by coupling
between the base 31 and the upper frame 34.

[0162] The filter unit 39 may include a filter case 391
which forms an exterior and a filter member 392 which
is provided inside the filter case 391. The filter member
392 serves to filter ultra-fine dust (defined as particles
smaller than dust and fine dust) contained in the air
passed through the dust container 50 and the main motor
35, and a HEPA filter may be generally used as the filter
member 392. Of course, if necessary, various types of
filters which filter the ultra-fine dust may be used as the
filter member 392.

[0163] Thefilter case 391 may be disposed at an upper
portion of the space and may be formed to be in contact
with a bottom surface of the upper frame 34 while being
in an installed state. Therefore, all of the air introduced
into the space through the plate hole 341a of the upper
frame 34 may be purified while passing through the filter
unit 39, may cool the battery unit 38 and then may be
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discharged to an outside.

[0164] Some of the air introduced into the space
through the plate hole 341a may be moved forward
through the first barrier hole 331a of the first barrier 331
and may cool the noise filter 302 and the main PCB 301
during the above-described process.

[0165] A filter handle 393 may be formed at a rear end
of the filter case 391. The filter handle 393 may be ex-
posed when the rear cover 314 is opened, and thus the
user may separate the filter unit 39 from the space by
gripping and pulling the filter handle 393.

[0166] And a filter groove 394 may be formed at each
of both side surfaces of the filter case 391. The filter
groove 394 may extend from the rear end of the filter
case 391 in a lengthwise direction and may be inserted
into a filter guide 333 formed at the second side wall 343.
[0167] That is, when the filter case 391 is installed in
the space, the filter case 391 is inserted while the filter
grooves 394 are aligned between the filter guides 333
formed at both side surfaces thereof. Therefore, the filter
case 391 may be completely inserted into the space
along the filter guides 333. In this state, the filter case
391 may be maintained in an installed state to be in con-
tact with the bottom surface of the upper frame 34.
[0168] The battery unit 38 may supply electric power
necessary to drive the vacuum cleaner 1. The battery
unit 38 may be configured with a secondary cell which is
chargeable and dischargeable. Of course, a power cord
(not shown) for supplying commercial electric power may
be separately connected to the battery unit 38.

[0169] Meanwhile, although notillustrated, in the case
of a model in which the battery unit 38 is not provided, a
cord reel (not shown) on which an electric wire for sup-
plying the electric power is wound may be provided in-
stead of the battery unit 38. The center of gravity may be
moved backward by the cord reel.

[0170] The battery unit 38 may include a battery case
381 and a secondary cell 383 which is accommodated
inside the battery case 381. The secondary cell 383 may
be arranged to be aligned in the battery case 381.
[0171] The battery case 381 may be formed in a size
which is accommodated in the space, and a battery grille
381a may be formed at an upper surface and a lower
surface thereof and a position thereof corresponding to
the rear cover 314. Therefore, the air passed through the
filter unit 39 and introduced into the space may cool the
secondary cell 383 while passing through an inside of
the battery case 381 via the battery grille 381a.

[0172] And a battery handle 382 which is gripped by
the user when the battery unit 38 is inserted into or with-
drawn from the space may be formed at a rear surface
of the battery case 381. And battery grooves 384 may
be formed at both side surfaces of the battery case 381.
The battery grooves 384 may be recessed from both of
the side surfaces of the battery case 381 and may extend
backward from front ends thereof.

[0173] A battery guide 334 formed at a lower portion
of the first side wall 332 is inserted into the battery groove
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384. When the battery unit 38 is installed, the battery
guide 334 may be inserted along the battery groove 384,
and thus the battery unit 38 may be correctly installed.
[0174] Meanwhile, a battery restricting portion 335 and
a battery restricting member 336 may be provided at the
battery guides 334 of both sides of the first side wall 332,
respectively. The battery restricting portion 335 and the
battery restricting member 336 may serve to allow the
battery unit 38 to be maintained in aninstalled state inside
the space, may be located at positions facing each other
and may be caught and restricted by battery restricting
grooves 385 formed at both side surfaces of the battery
case 381.

[0175] Specifically, the battery restricting portion 335
may include a first elastic portion 335a which is formed
by cutting a part of the first side wall 332 and a first re-
stricting protrusion 335b which is formed at an end of the
first elastic portion 335a. Therefore, while the battery unit
38 is inserted, the first elastic portion 335a may be elas-
tically deformed, and when the battery unit 38 is com-
pletely inserted, the first restricting protrusion 335b is
caught and restricted by the battery restricting grooves
385 and thus may restrict one side of the battery unit 38.
[0176] Meanwhile, the battery restricting member 336
is installed at and fixed to the first side wall 332 which
faces the battery restricting portion 335. A side hole 334a
which is formed in a shape corresponding to the battery
restricting member 336 is opened at the first side wall
332 at which the battery restricting member 336 is in-
stalled. And a restricting member fixing portion 334b to
which a perimeter of the battery restricting member 336
is fitted and fixed may be formed at the side hole 334a.
Therefore, the battery restricting member 336 may be
installed and fixed by the fitting, and a hook may be
formed at an end of the restricting member fixing portion
334b, and thus the battery restricting member 336 may
be maintained in a fixed state.

[0177] The battery restricting member 336 may be
formed of a different type of material from that of the
battery restricting portion 335. For example, the battery
restricting portion 335 may be integrally formed with the
lower frame 33 and may be injection-molded with an ABS
material. And the battery restricting member 336 may be
injection-molded with a POM material. The battery re-
stricting member 336 and the battery restricting portion
335 may be separately formed of different materials from
each other, thus may prevent a damage of a restricting
portion when the battery unit 38 is installed and may be
more effectively coupled.

[0178] The battery restricting member 336 may include
a restricting member flange 336a formed in a quadran-
gular shape corresponding to the side hole 334a. The
restricting member flange 336a may be maintained in an
installed and fixed state to the side hole 334a by a pe-
rimeter of the battery restricting portion 335. And the bat-
tery restricting member 336 may include a second elastic
portion 336b and a second restricting protrusion 336c¢.
[0179] Thesecond elastic portion 336b and the second
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restricting protrusion 336¢ may be formed in shapes cor-
responding to the first elastic portion 335a and the first
restricting protrusion 335b. That is, the second elastic
portion 336b may be formed by cutting an inside of the
battery restricting member 336, may extend in a prede-
termined length and may have elasticity. And the second
restricting protrusion 336¢c may be formed at an end of
the extending second elastic portion 336b.

[0180] Therefore, while the battery unit 38 is inserted,
the second elastic portion 336b may be elastically de-
formed, and when the battery unit 38 is completely in-
serted, the second restricting protrusion 336¢c may be
caught and restricted by the battery restricting grooves
385 and thus may restrict the battery unit 38.

[0181] Meanwhile, a battery terminal 331b which is
connected to the battery unit 38 while the battery unit 38
is completely inserted may be provided at a lower end of
the first barrier 331. The battery terminal 331b may pro-
trude in an insertion direction of the battery unit 38 and
may be formed to be coupled to a front surface of the
battery unit 38. And the battery terminal 331b may be
electrically connected to the battery unit 38 and may sup-
ply the electric power for driving the internal elements of
the vacuum cleaner 1.

[0182] A holder 371 may be provided above the rear
opening 317 which is shielded by the rear cover 314. The
holder 371 serves to fix, install and accommodate the
extension pipe 22 when the vacuum cleaner 1 is not used
and may be formed so that an opening 371a formed
therein becomes narrower from an opening upper side
thereof toward a lower side thereof.

[0183] And the holder 371 may be molded separately
from the upper decoration 37 and may be inserted and
installed into the upper decoration 37. And the holder 371
may be additionally fixed to the body part 30 by a holder
fixing member 371b and may be prevented from being
damaged when a shock and a load are generated due
to the installation of the extension pipe 22. The holder
371 may be formed of a metallic material. The holder 371
may be molded by a die-casting and may have a higher
strength.

[0184] FIG. 18 is a cross-sectional view of the cleaner
body 10 before the battery is installed. And FIG. 19 is a
cross-sectional view of the cleaner body 10 in a state in
which the battery is installed.

[0185] As illustrated in FIG. 18, before the battery unit
38 is installed, the battery restricting portion 335 and the
battery restricting member 336 are disposed at positions
which face each other. And the first elastic portion 335a
and the second elastic portion 336b are in a state in which
the external force is not applied thereto, and the first re-
stricting protrusion 335b and the second restricting pro-
trusion 336¢ are in a protruding state to an internal space
of the lower frame 33.

[0186] In this state, the user may open the rear cover
314 to expose the space and then may install the battery
unit 38. After the rear cover 314 is opened, the battery
unit 38 is inserted inside the space. At this point, the
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battery unit 38 may be slidingly inserted while the battery
guide 334 and the battery groove 384 are aligned. When
the battery unit 38 is completely inserted, the front surface
of the battery unit 38 may be coupled to the battery ter-
minal 331b and may supply the electric power to the in-
ternal elements of the cleaner body 10.

[0187] While the battery unit 38 is completely inserted
and installed, the front surface of the battery unit 38 is in
a contacting state with the first barrier 331, as illustrated
in FIG. 19. While the battery unit 38 is being inserted, the
first elastic portion 335a and the second elastic portion
336b are elastically deformed outward. And in a state in
which the battery unit 38 is inserted, the first restricting
protrusion 335b and the second restricting protrusion
336¢ may be inserted into the battery restricting grooves
385 formed at both side surfaces of the battery case 381
and may be maintained in a fixed state.

[0188] FIG. 20 is a perspective view of the cover mem-
ber. And FIG. 21 is an exploded perspective view of the
cover member. And FIG. 22 is a partial cross-sectional
view illustrating a coupling structure of the cover member
and the obstacle detecting member.

[0189] Asillustratedinthe drawings, the cover member
40 may form the upper portion of the cleaner body 10
and may be formed to have a structure which shields an
upper end of the upper decoration 37 and an upper end
of the dust container 50.

[0190] The cover member 40 may generally include a
cover base 42 and an outer cover 43. The cover base 42
forms a lower surface of the outer cover 43 and substan-
tially shields the dust container 50 and the opened upper
surface of the body part 30.

[0191] A cover member coupling portion 421 is formed
atarear end of the cover base 42, and the cover member
coupling portion 421 may be shaft-coupled to an upper
end of the body part 30, more specifically, the rear end
of the upper decoration 37. And a connecting hole 422
which is connected to the connector 401 may be formed
at a front end of the cover base 42.

[0192] The obstacle detecting member 44 may be pro-
vided atthe cover base 42. The obstacle detecting mem-
ber 44 serves to check an obstacle while the cleaner
body 10 is being travelled and may be disposed along a
front surface of the cover base 42.

[0193] A plurality of obstacle detecting members 44
may be provided at a center of the front surface of the
cover base 42, i.e., both of left and right sides based on
the connector 401. That is, two obstacle detecting mem-
bers 44 may be provided at each of the left and right sides
based on the center of the cover base 42, and each of
the obstacle detecting members 44 may be formed to
have a detection range of about 25° using a laser sensor
441. And the plurality of obstacle detecting members 44
may be disposed so that adjacent obstacle detecting
members 44 are directed in different directions from each
other.

[0194] The obstacle detecting members 44 may in-
clude front sensors 44b and 44c and lateral sensors 44a
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and 44d. The front sensors 44b and 44c serve to detect
the obstacle located at a front of the cleaner body 10.
When the obstacle is appeared at the front of the cleaner
body 10 while the cleaner body 10 is travelled, the front
sensors 44b and 44c detect the obstacle. And the lateral
sensors 44a and 44d serve to detect the obstacle located
at alateral side of the cleaner body 10. When the obstacle
is appeared at the lateral side adjacent to the cleaner
body 10 while the cleaner body 10 is travelled, the lateral
sensors 44a and 44d detect the obstacle. In particular,
the lateral sensors 44a and 44d allow the cleaner body
10 to be travelled without a collision with a corner of a
wall surface through a combination of the front sensors
44b and 44c.

[0195] More specifically, the front sensors 44b and 44c
may be respectively located at both of left and right sides
of the connector 401 and may be disposed to emit light
in a diagonal direction between the front and the lateral
side. That is, as illustrated in FIG. 22, centers of the front
sensors 44b and 44c may be located at positions which
are clockwise and counterclockwise rotated at 45° with
respect to a center of the connector 401. Therefore, the
centers of the front sensors 44b and 44c may form an
angle of 90° with respect to each other.

[0196] And since the detection range of each of the
obstacle detecting members 44 is about 25°, a non-de-
tected area S is generated between the front sensors
44b and 44c. The non-detected area S may have an an-
gle of 65°. The non-detected area S is an area at which
the suction hose 24 may be located while the cleaner
body 10 is travelled and which prevents the suction hose
24 from being regarded as the obstacle by the front sen-
sors 44b and 44c. That is, even when the user moves
the suction hose 24 while performing a cleaning opera-
tion, the front sensors 44b and 44c may be prevented
from erroneously recognizing the suction hose 24 as the
obstacle, and thus the cleaner body 10 may be prevented
from being abnormally travelled.

[0197] The lateral sensors 44a and 44d are located at
a rear side further than the front sensors 44b and 44c
and disposed to emit the light toward the lateral side of
the cleaner body 10. That is, the lateral sensors 44a and
44d may be disposed at both sides based on the con-
nector 401 to form an angle of about 90°. Therefore, the
lateral sensors 44a and 44d may detect the obstacle ap-
peared at the lateral side of the cleaner body 10.
[0198] Meanwhile, each of the lateral sensors 44a and
44d may be formed to have a detecting distance shorter
than that of each of the front sensors 44b and 44c. For
example, each of the front sensors 44b and 44c may be
formed to have a detection distance L1 of about 600 mm
toward the front side, and each of the lateral sensors 44a
and 44d may be formed to have a detection distance L2
of about 350 mm toward the lateral side.

[0199] Since the obstacle located at the front of the
cleaner body 10 has a high possibility of interfering with
the cleaner body 10 while the cleanerbody 10is travelled,
it is necessary to detect the obstacle which is located at
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a long distance. In the case of the obstacle which is lo-
cated at the lateral side, there is a low possibility of in-
terfering with the cleaner body 10 while the cleaner body
10 is travelled, and when a distant object located at the
lateral side is recognized as the obstacle, it may be im-
possible that the cleaner body 10 is normally travelled.
[0200] In particular, when the detection distance L2 of
each of the lateral sensors 44a and 44d is set shorter
than that L1 of each of the front sensors 44b and 44c,
the cleaner body 10 may smoothly escape from a wall
surface or a corner when passing the wall surface or the
corner.

[0201] Meanwhile, the obstacle detecting members 44
may include the laser sensor 441 and a sensor substrate
442 on which the laser sensor 441 is installed. Elements
for driving or controlling the laser sensor 441 may be
further installed on the sensor substrate 442. Of course,
instead of the laser sensor 441, various means, such as
an ultrasonic sensor, a proximity sensor and a vision
camera, which detect the obstacle located at the front
side may be used as the obstacle detecting members 44.
[0202] And a locking assembly 80 which enables the
cover member 40 to be selectively restricted may be fur-
ther provided between the cover base 42 and the outer
cover 43. The locking assembly 80 may include a push
member 81, and a main link 83 and a sub-link 84 which
are interlocked with the push member 81.

[0203] Theoutercover43formsan exterior of the cover
member 40 and forms an exterior of the upper portion of
the cleaner body 10 while the cover member 40 is closed.
The connector 401 connected to the fitting portion 241
of the suction hose 24 is formed at a front end of the outer
cover 43. The connector 401 is connected to the con-
necting hole 422 and allows the dust and the air suctioned
through the suction unit 20 to be introduced toward the
dust container 50.

[0204] A detecting hole 431 may be formed at a front
surface of the outer cover 43 based on the connector
401. The detecting hole 431 may be opened at a position
corresponding to the laser sensor441 and may be formed
so that the light for detecting the obstacle is transmitted
and received therethrough.

[0205] Meanwhile, the detecting hole 431 may be
opened at a position corresponding to each of the front
sensors 44b and 44c and the lateral sensors 44a and
44d and may be formed so that both of internal side sur-
faces thereof are inclined. Accordingly, the light may be
emitted by a set angle range.

[0206] And if necessary, a hole cover 432 which is
formed of a material through which the light of the laser
sensor 441 is transmitted and which shields the detecting
hole 431 may be further provided at the detecting hole
431. A plurality of detecting holes 431 may be formed at
the same height and may be located at positions sym-
metric to each other based on the connector 401. As
described above, the detecting holes 431 and the obsta-
cle detecting members 44 may be disposed at a front
surface of the cover member 40, which is not shielded
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by the body part 30 but is exposed forward, to detect the
obstacle while the cleaner body 10 is travelled.

[0207] The grip portion 41 may be formed at an upper
surface of the outer cover 43. The grip portion 41 may
extend from one side of the connector 401 to a rear end
of the outer cover 43. And the push member 81 which is
pushed by the user to selectively restrict the cover mem-
ber 40 may be provided at the grip portion 41. By an
operation of the push member 81, a cover restricting pro-
trusion 843 may selectively protrude toward both sides
of the cover member 40 and may selectively restrict the
cover member 40 to the body part 30.

[0208] FIG. 23 is an exploded perspective view illus-
trating a coupling structure of the locking assembly ac-
cording to the embodiment of the present invention.
[0209] Asillustrated in the drawing, the locking assem-
bly 80 may include the push member 81 which is pushed
by the user, a transmission member 82 which transmits
the operation of the push member 81, the main link 83
which is rotated by the transmission member 82 and the
sub-link 84 which is horizontally moved by rotation of the
main link 83.

[0210] The push member 81 may be accommodated
inside the grip portion 41 and may be disposed to be
movable vertically. The grip portion 41 may be formed
by coupling a grip portion cover 411 with a grip portion
body 412, and the push member 81 may be installed at
the grip portion body 412. A cover opening 411a may be
formed at the grip portion cover 411, and the push mem-
ber 81 may be exposed through the cover opening 411a.
[0211] A transmission member installing portion 811
which extends downward is formed at a lower surface of
the push member 81. The transmission member 82 is
installed at the transmission member installing portion
811. The transmission member 82 and the push member
81 may be shaft-coupled to each other. When the push
member 81 is vertically moved, the transmission member
82 may be vertically moved together while being rotated
at a predetermined angle.

[0212] And a transmission member inclined portion
821 may be formed at a lower surface of the transmission
member 82. The transmission member inclined portion
821 serves to be in contact with the main link 83 which
will be described below and to move the main link 83 and
is formed so that a width thereof is increased upward
from a lower end thereof to form an inclined surface.
[0213] The main link 83 and the sub-link 84 may be
coupled and interlocked with each other, and one pair of
main links 83 and one pair of sub-links 84 may be pro-
vided at both of left and right sides based on a center of
the cover base 42, respectively. That is, the main links
83 and the sub-links 84 may include a first main link 83a
and a first sub-link 84a which are provided at the left side
based on FIG. 23 and a second main link 83b and a
second sub-link 84b which are provided at the right side.
[0214] The main link 83 may be rotatably coupled to
the cover base 42 by a fastening boss 85. The main link
83 includes a through portion 831 through which the fas-
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tening boss 85 passes, afirst extending portion 832 which
extends from the through portion 831 toward a center
thereof at which the transmission member 82 is located
and a second extending portion 833 which extends from
the through portion 831 in a direction vertical to the first
extending portion 832.

[0215] Meanwhile, a connecting portion 834 formed at
the first extending portion 832 of each of the first main
link 83a and the second main link 83b may be formed to
be overlapped with each other. An extending portion hole
834b and an extending portion protrusion 834a which are
rotatably coupled to each other are formed at the first
extending portions 832, and thus the first main link 83a
and the second main link 83b may be interlocked with
each other.

[0216] Also, an extending portion inclined surface 834c
corresponding to the transmission member inclined por-
tion 821 is formed at one end of the first extending portion
832, i.e., one side thereof which is in contact with the
transmission member 82. The extending portion inclined
surface 834c is maintained in a contacting state with the
transmission member inclined portion 821, and the trans-
mission member inclined portion 821 is vertically moved
along the extending portion inclined surface 834c accord-
ing to the vertical movement of the transmission member
82, and thus thefirst extending portion 832 may be moved
forward and backward. The first main link 83a and the
second main link 83b may be rotated according to the
forward and backward movement of the first extending
portion 832.

[0217] The sub-link 84 may be rotatably coupled to an
end of the second extending portion 833. That s, the first
sub-link 84a and the second sub-link 84b are coupled to
ends of the pair of second extending portions 833, re-
spectively. And link holes 833a may be formed at the
ends of the second extending portions 833, and link pro-
trusions 841a which are coupled into the link holes 833a
may be formed at the first sub-link 84a and the second
sub-link 84b. Therefore, when the main link 83 is rotated,
the sub-link 84 may be interlocked therewith.

[0218] A link guide 423 may be formed at the cover
base 42. The link guide 423 is formed at a position cor-
responding to that of each of the first sub-link 84a and
the second sub-link 84b, and a space in which the first
sub-link 84a and the second sub-link 84b are accommo-
dated is formed therein. The link guide 423 may be
formed in the form of one pair of ribs and may guide the
sub-link 84 to be movable while the sub-link 84 is located
therebetween.

[0219] Each of the first sub-link 84a and the second
sub-link 84b may include a third extending portion 841
which is accommodated in the link guide 423 and a fourth
extending portion 842 which is vertically bent from the
third extending portion 841. And the cover restricting pro-
trusion 843 which protrudes laterally may be formed at
the third extending portion 841.

[0220] An inclined surface 843a may be formed at a
side surface of the cover restricting protrusion 843. The
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inclined surface 843a may be formed so that a width
thereof is increased from a lower end thereof toward an
upper end thereof. Therefore, while the cover member
40 is closed, the inclined surface 843a of the cover re-
stricting protrusion 843 may be inserted inward while be-
ing in contact with a side wall of the upper decoration 37
and then may protrude outward to be restricted when
reaching a protrusion restricting hole 376 (in FIG. 28) of
the upper decoration 37. To this end, an upper end of
the cover restricting protrusion 843 may be formed in a
flat shape.

[0221] And a protrusion entrance 424 through which
the cover restricting protrusion 843 is inserted and with-
drawn may be formed at a side surface of the cover base
42 correspondingto a position of the link guide 423. When
the second sub-link 84b is horizontally moved, the cover
restricting protrusion 843 may be inserted and withdrawn
through the protrusion entrance 424. The cover restrict-
ing protrusion 843 is caught and restricted by the protru-
sion restricting hole 376 (in FIG. 28) of the body part 30
while protruding from the protrusion entrance 424 and
allows the cover member 40 to be maintained in a closed
state.

[0222] Meanwhile, although not illustrated, an elastic
member such as a spring may be provided at at least
one of the push member 81, the main link 83 and the
sub-link 84. Due to the elastic member, the cover restrict-
ing protrusion 843 may be maintained in a protruding
state while the external force by a user’s operation is not
provided.

[0223] FIG. 24 is a perspective view illustrating a state
before the locking assembly is operated. And FIG. 54 is
a cross-sectional view illustrating the state before the
locking assembly is operated.

[0224] As illustrated in the drawings, while the push
member 81 is not operated by the user, the transmission
member 82 may be maintained in the contacting state
with the main link 83. At this point, the transmission mem-
ber 82 is located at the uppermost side, and the trans-
mission member inclined portion 821 is in a contacting
state with the extending portion inclined surface 834c.
[0225] Also, a guide inclined surface 822 may be fur-
ther formed at a lower end of the transmission member
82. The guide inclined surface 822 may be in contact with
a transmission member guide 412a formed at the cover
base 42. That is, when the transmission member 82 is
moved downward, the transmission member 82 allows
the guide inclined surface 822 to be moved along the
transmission member guide 412a. At this point, the trans-
mission member guide 412a extends to vertically cross
the main link 83, and thus the transmission member 82
may be moved in a direction which crosses the main link
83 when being moved downward and may operate the
main link 83.

[0226] At this point, the first main link 83a and the sec-
ond main link 83b are maintained on the same extension
line, and the main link 83 is maintained in a state in which
the external force is not applied. The cover restricting
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protrusion 843 is maintained in a caught and restricted
state by the protrusion restricting hole 376 (in FIG. 28)
of the body part 30 while protruding from the protrusion
entrance 424 and thus allows the cover member 40 to
be maintained in the closed state.

[0227] In this state, the user pushes the push member
81 to open the cover member 40. Due to the operation
of the push member 81, the main link 83 and the sub-link
84 are interlocked with each other, and the cover member
40 is in an openable state.

[0228] FIG. 26 is a perspective view illustrating an op-
erating state of the locking assembly. And FIG. 27 is a
cross-sectional view illustrating the operating state of the
locking assembly.

[0229] As illustrated in the drawings, when the user
pushes the push member 81, the transmission member
82 is moved downward. At this point, the transmission
member 82 may be rotated by a rotating shaft 811a
formed on the transmission member installing portion
811 and may vertically push the main link 83. At this point,
to prevent the transmission member 82 from being ex-
cessively rotated or separated, one pair of separation
preventing protrusions 824 may protrude from an upper
end of the transmission member 82 to be spaced apart
from each other at a predetermined distance, and a sep-
aration preventing rib 812 of the push member 81 may
be disposed between the separation preventing protru-
sions 824.

[0230] When the transmission member 82 is moved
downward while the transmission member inclined por-
tion 821 is in contact with the extending portion inclined
surface 834c, the extending portion inclined surface 834c
performs a relative motion along the transmission mem-
ber inclined portion 821. That is, the first extending por-
tion 832 is pushed up forward. At this point, since the first
main link 83a and the second main link 83b are connected
with each other, the first extending portion 832 is also
moved forward together.

[0231] When the first extending portion 832 is moved
forward, the main link 83 is rotated using the through
portion 831 as an axis, and the second extending portions
833 are moved in a direction which become closer to
each other. Therefore, the first sub-link 84a and the sec-
ond sub-link 84b which are connected to the second ex-
tending portion 833 are horizontally moved inward. Due
to the horizontal movement of the sub-link 84, the cover
restricting protrusion 843 formed at the sub-link 84 is also
moved horizontally toward an inside of the protrusion en-
trance 424.

[0232] In this state, since the cover restricting protru-
sion 843 is located inside the cover member 40, the re-
striction by the protrusion restricting hole 376 (in FIG. 28)
of the body part 30 may be released. Therefore, the user
may rotate the cover member 40 while gripping the grip
portion 41 of the cover member 40 and may open an
inside of the body part 30 or may separate the dust con-
tainer 50 from the body part 30.

[0233] Meanwhile, as illustrated in FIG. 26, a display
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45fordisplaying an operating state ofthe vacuum cleaner
1 may be provided at the cover member 40. The display
45 may be formed to display information on an upper
surface of the cover member 40 and may be disposed
at a lateral side of the grip portion 41 so that the user
may easily check a state of the vacuum cleaner 1 from
an upper side while using the vacuum cleaner 1.

[0234] The display 45 may be formed in various types
such as a liquid crystal display, a combination of a plu-
rality of LEDs and a seven-segment and may be formed
to allow the information to be visible. The display 45 may
be defined as a single configuration for outputting an im-
age and may also be defined to include a display PCB
451 on which the display 45 is mounted.

[0235] The display 45 may be installed on the cover
base 42 and may be formed to be shielded by the outer
cover 43. At this point, the whole or a part of the outer
cover43 may be formed to transmitlight. Therefore, when
the display 45 shielded by the outer cover 43 is operated,
the information may be displayed to an outside through
the outer cover 43.

[0236] To this end, the entire outer cover 43 may be
formed of a material which transmits the light. Otherwise,
only a part thereof corresponding to the display 45 may
be formed to transmit the light. Of course, an opening
may be formed at the outer cover 43, and the display 45
may be installed at the opening to be directly exposed to
the outside or to be shielded by a separate transparent
cover.

[0237] The display 45 may be installed and fixed to an
upper surface of the cover base 42. The display 45 may
be connected to the main PCB 301 by a display cable
452. Therefore, the display 45 may be driven by the elec-
tric power and the information transmitted from the main
PCB 301.

[0238] The display 45 may display the operating state
of the vacuum cleaner 1 and may be formed to display,
for example, a battery residual value of the battery unit
38 or an operable time with the current battery residual
value. Also, the display 45 may display an abnormal op-
eration state of the vacuum cleaner 1 orinformation about
a replacement of the dust container 50 or the like.
[0239] FIG. 28 is a plan view of the cover member in
which the display according to the embodiment is in an
OFF state. And FIG. 29 is a plan view of the cover mem-
ber in which the display according to the embodiment is
in an ON state.

[0240] Referring to the drawings, while the vacuum
cleaner 1 is not operated, the display 45 is in an OFF
state. In this state, as illustrated in FIG. 28, the display
45 is covered by the outer cover 43 and is thus invisible
from the outside, and only an exterior of the outer cover
43 may be exposed.

[0241] When an operation of the vacuum cleaner 1
starts by an user’s operation, the display 45 is turned on,
and an image output on the display 45 may be visible to
the outside through the outer cover 43. That is, when the
display 45 becomes bright due to an output of the image



35 EP 3 424 394 A1 36

onthedisplay 45, light of the display 45 may pass through
the outer cover 43 and thus the image on the display 45
may be visible to the outside.

[0242] Thedisplay 45 may display a state of the battery
unit 38 of the vacuum cleaner 1 in the form of a picture.
The user may check the state of the battery unit 38
through the image output on the display 45 and may de-
cide charging of the battery unit 38 or performing of a
cleaning operation.

[0243] Of course, the display 45 may display a variety
of information other than the charging state of the battery
unit 38.

[0244] FIG. 30 is a perspective view illustrating a state
in which the cover member is opened. And FIG. 31 is an
exploded perspective view illustrating a coupling struc-
ture of a link assembly according to the embodiment of
the present invention.

[0245] Asillustratedinthe drawings, the cover member
coupling portion 421 is formed at the rear end of the cover
member 40, and the cover member coupling portion 421
may be coupled into a cover member coupling hole 372
formed at the upper decoration 37 of the body part 30.
When the cover member coupling portion 421 is coupled
into the cover member coupling hole 372, the cover mem-
ber 40 may be rotatably installed. The cover member 40
may be rotated using the cover member coupling portion
421 as an axis and may open and close the inside of the
body part 30.

[0246] The cover member 40 may also be opened and
closed when the dust container 50 is separated. When
the cover member 40 is maintained in an opened state
during such an operation, the dust container 50 may be
more easily separated.

[0247] Inparticular, since a structure at which the fitting
portion 241 of the suction hose 24 is installed is provided
at a front end of the cover member 40, the cover member
40 is structurally naturally closed due to a weight of the
suction hose 24.

[0248] In this state, a link assembly 90 which connects
the rear end of the cover member 40 with an inside of
the upper decoration 37 may be provided to maintain the
opened state of the cover member 40.

[0249] Thelinkassembly 90 may include a rotating link
91 whichisinstalled atthe cover member coupling portion
421, a slider 92 which is coupled to the rotating link 91
to be slidably moved when the rotating link 91 is rotated
and a spring 93 which elastically supports the slider 92.
[0250] The rotating link 91 may include a rotating por-
tion 911 which is rotatably installed at the cover member
coupling portion 421 and supporting portions 912 which
extend from both side ends of the rotating portion 911 to
be spaced apart from each other.

[0251] The rotating portion 911 may be inserted be-
tween one pair of the cover member coupling portions
421, and a rotating shaft 911a which laterally protrudes
from each of both side ends of the rotating portion 911
may be inserted into a rotating shaft hole 421a formed
at the cover member coupling portion 421. Therefore,
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the rotating link 91 may be rotatable about the rotating
shaft 911a and may be rotated when the cover member
40 is opened and closed.

[0252] The supporting portions 912 may extend while
being spaced apart from each other, and a space portion
913 in which an end of the slider 92 is accommodated
may be formed between the pair of supporting portions
912. A slider fixing portion 912a and a supporting protru-
sion 912b may be formed at ends of the pair of the sup-
porting portions 912, respectively.

[0253] The slider fixing portion 912a protrudes toward
the opposite end of the supporting portion 912 and is
located inside the space portion 913. The slider fixing
portion 912a may be inserted into a slider fixing groove
921 of the slider 92. And the slider fixing portion 912a
may be a rotating shaft of the slider 92 or a rotating shaft
of the rotating link 91.

[0254] The supporting protrusion 912b is formed to
protrude laterally from the end of the supporting portion
912 along an outer surface thereof. The supporting pro-
trusion 912b may protrude outward and may be selec-
tively caught and restricted by an interference protrusion
375ainside a link assembly accommodating portion 373
which will be described below when the cover member
40 is opened and closed.

[0255] Meanwhile, a supporting slit 912c may be
formed at each of the ends of the supporting portions
912. The supporting slit 912¢c enables the ends of the
supporting portions 912 to be easily elastically deformed
when the supporting protrusion 912b and the interference
protrusion 375a interfere with each other.

[0256] A rear end of the slider 92 is disposed inside
the space portion 913, and a front end thereof may be
accommodated in the link assembly accommodating por-
tion 373 formed at the body part 30.

[0257] The slider fixing groove 921 which is recessed
inward may be formed at each of left and right side sur-
faces of the slider 92. The slider fixing groove 921 is
formed to be opened backward and formed to accom-
modate the slider fixing portion 912a which is formed in
a shaft shape. And the slider 92 may be interlocked with
the rotating link 91.

[0258] And a slider guide 922 may be formed at a front
of the slider fixing groove 921. The slider guide 922 may
extend from an end of the slider fixing groove 921 to an
end of the slider 92. The slider guide 922 has one pair
of ribs respectively provided at both of left and right sides
thereof, accommodates a guide rib 374a which will be
described below and enables the slider 92 to be smoothly
moved.

[0259] And a spring hole 923 which is recessed inward
is formed at a rear surface of the slider 92. The spring
93 may be inserted and installed into the spring hole 923,
may be compressed or elastically deformed according
to movement of the slider 92 and may provide an elastic
force to the slider 92.

[0260] Meanwhile, the link assembly accommodating
portion 373 may be formed at the upper decoration 37.
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The link assembly accommodating portion 373 may be
provided at the upper surface of the body part 30 and
may be formed to have a size which enables the slider
92 and the rotating link 91 to be inserted and withdrawn.
[0261] Specifically, a slider accommodating portion
374 in which the slider 92 is accommodated may be
formed at a center inside the link assembly accommo-
dating portion 373. And the guide rib 374a is formed to
protrude from each of both wall surfaces of the slider
accommodating portion 374. The guide rib 374a may pro-
trude to be inserted into the slider guide 922 and may be
formed to extend in an inserting direction of the slider 92.
Therefore, the guide rib 374a and the slider guide 922
prevent the slider 92 from being separated and enable
the slider 92 to be slidingly moved along a set route when
the slider 92 is slidingly moved forward and backward.
[0262] A link accommodating portion 375 in which the
rotating link 91 is selectively inserted may be further
formed at the link assembly accommodating portion 373.
The link accommodating portion 375 may be located at
a rear of the slider accommodating portion 374, may pro-
vide a space in which the rotating link 91 is accommo-
dated and may be opened backward.

[0263] The interference protrusion 375a which pro-
trudes inward may be formed to protrude from an inner
wall surface of the link accommodating portion 375. The
interference protrusion 375a may support the supporting
protrusion 912b formed at the supporting portion 912
while the cover member 40 is opened and the rotating
link 91 is withdrawn and may allow the rotating link 91 to
be maintained in a withdrawable state.

[0264] At this point, the interference protrusion 375a
may protrude to be inclined at a predetermined angle and
thus may allow the rotating link 91 to be supported in an
inclined state when the supporting protrusion 912b is
supported. Thatis, whenthe interference protrusion 375a
supports the supporting protrusion 912b, the cover mem-
ber 40 may be allowed to be maintained in the inclined
state and thus may be maintained in the opened state.
[0265] And an opened and closed state of the cover
member 40 may be determined by that the supporting
protrusion 912b is supported by the interference protru-
sion 375a or moved over the interference protrusion 375a
according to the user’s rotating operation of the cover
member 40.

[0266] FIG. 32 is a cross-sectional view illustrating a
state of the link assembly while the cover member is
closed.

[0267] Referring to the drawing, a state of the link as-
sembly 90 while the cover member 40 is in a closed state
will be described. While the cover member 40 is in the
closed state, the cover member 40 shields the opened
upper surface of the body part 30. A lower end of the
cover member 40 is in contact with a lower end of the
upper decoration 37, and the link assembly 90 of the
cover member 40 is in a restricted state by the upper
decoration 37.

[0268] And the slider 92 and the rotating link 91 are in
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an inserted state inside the link assembly accommodat-
ing portion 373 of the upper decoration 37, and the ro-
tating link 91 is maintained in a horizontal state with the
slider 92 or on the same extension line as that of the
slider 92.

[0269] At this point, since the slider 92 is completely
inserted into the slider accommodating portion 374, the
spring 93 is in a maximally compressed state. Therefore,
when the user releases the restriction of the locking as-
sembly 80 to open the cover member 40, the slider 92
may be pushed by the elastic force of the spring 93, and
thus a force may be naturally applied in a rotating direc-
tion of the cover member 40.

[0270] In this state, the user pushes the push member
81 and operates the locking assembly 80 to open the
cover member 40, and thus the restriction of the cover
member 40 and the body part 30 is released and the
cover member 40 is in an openable state. And the user
may grip the grip portion 41, may rotate the cover member
40 and then may open the cover member 40.

[0271] FIG. 33 is a cross-sectional view illustrating the
state of the link assembly while the cover member is
opened. And FIG. 34 is an enlarged view of an A portion
in FIG. 30.

[0272] Referring to the drawings, the state of the link
assembly 90 while the cover member 40 is in the opened
state will be described. When the cover member 40 is
opened by the user, the cover member 40 may be clock-
wise rotated using the cover member coupling portion
421 as an axis and thus may be opened.

[0273] At this point, the rotating link 91 which is rotat-
ably connected to the cover member coupling portion
421 is also rotated together, and the slider 92 connected
to the rotating link 91 is slidingly moved backward (to a
right side in FIG. 33) by guiding of the slider guide 922
and the guide rib 374a. When the slider 92 is moved, the
spring 93 which elastically supports the slider 92 provides
the elastic force, and thus the slider 92 may be more
easily moved.

[0274] And the rotating link 91 is horizontally moved
along the slider 92 to pull and withdraw the slider 92 and
simultaneously rotated counterclockwise. At this point,
the supporting protrusion 912b of the rotating link 91 is
in contact with the interference protrusion 375a on the
link assembly accommodating portion 373.

[0275] When the cover member 40 is completely
opened by the user, the rotating link 91 may be in a state
illustrated in FIGS. 33 and 34. At this point, the supporting
protrusion 912b may pass the interference protrusion
375aby the user’s rotating operation of the cover member
40, and the supporting portion 912 is elastically deformed
so that the supporting protrusion 912b is moved over the
interference protrusion 375a.

[0276] In this state, the opening of the cover member
40 may be stopped. Even when the user releases the
grip portion 41, the supporting protrusion 912b is in con-
tact with the interference protrusion 375a, and thus the
rotating link 91 may be maintained at the set angle.
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Therefore, the cover member 40 may maintain the
opened state at the set angle. While the cover member
40 is opened, the user may separate or install the dust
container 50 or may perform any necessary operations
in the body part 30.

[0277] Meanwhile, in the state illustrated in FIGS. 33
and 34, when it is intended to close the cover member
40 again, the user may grip the grip portion 41 and may
push the cover member 40, and thus the cover member
40 may be closed while being rotated counterclockwise.
[0278] At this point, at a moment when the counter-
clockwise rotation of the cover member 40 starts, the
supporting protrusion 912b may be moved over the in-
terference protrusion 375a by a force applied by the user,
and the supporting portion 912 may be elastically de-
formed so that the supporting protrusion 912b is easily
moved.

[0279] The cover member 40 is in a state illustrated in
FIG. 32 when being completely rotated and closed. When
the cover member 40 is closed, the cover restricting pro-
trusion 843 of the locking assembly 80 is inserted and
restricted inside the protrusion restricting hole 376, and
the cover member 40 may be maintained in the closed
state.

[0280] Meanwhile, the display cable 452 may be guid-
edinto the body part 30 through a cover member coupling
portion 46 which extends backward from a rear end of
the cover member 40. The display cable 452 is guided
along an inside of the cover member coupling portion 46
not to be exposed to the outside. And since the display
cable 452 is guided into the body part 30 through a rear
end of the cover member coupling portion 46 which is a
rotating center of the cover member 40, it is possible to
prevent the display cable 452 from being exposed and
alsoto preventthe display cable 452 from being damaged
although an opening and closing operation of the cover
member 40 is continuously performed.

[0281] FIG. 35is a partial perspective view illustrating
a structure of the cover member coupling portion and an
arrangement of the display cable according to the em-
bodiment of the present invention.

[0282] A structure of the cover member coupling por-
tion 46 will be described in detail with reference to the
drawing. One pair of cover member coupling portions 46
may extend backward from both of left and right sides,
may be inserted into the cleaner body 10 and may be
rotatably coupled.

[0283] The cover member coupling portion 46 may in-
clude a bent portion 461 which extends downward from
the rear end of the cover base 42 in a predetermined
length and an extending portion 462 which extends back-
ward from an end of the bent portion 461.

[0284] A bent portion hole 463 in which the rotating
shaft 911a of the rotating portion 911 of the rotating link
91 is inserted may be formed at an inner surface of each
of the bent portions 461 provided at both of left and right
sides. Therefore, one end of the rotating link 91 may be
disposed at a space between one pair of bent portions
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461 and may be rotatably coupled to the inner surface
of the bent portion 461.

[0285] And a cover rotating shaft 464 may be formed
at both side ends of the extending portion 462. The cover
rotating shaft 464 may protrude outward from an outer
surface of the extending portion 462 and may be shaft-
coupled to the cover member coupling hole 372 of the
upper decoration 37. Therefore, the cover member 40
may be rotated about an end of the cover member cou-
pling portion 46, i.e., the cover rotating shaft 464 and may
be opened and closed by rotation.

[0286] Meanwhile, the cover member coupling portion
46 has a guide space 465 recessed therein. The guide
space 465 may be formed from a front end of the cover
member coupling portion 46 to the rear end thereof. And
acable hole 466 may be formed at arear end of the guide
space 465, i.e., the rear end of the cover member cou-
pling portion 46.

[0287] Therefore, while the cover member 40 is rotat-
ably coupled to the upper decoration 37, the cover mem-
ber coupling portion 46 is inserted into adecoration open-
ing 377 of the upper decoration 37. And in this state, the
cover member coupling portion 46 may allow an inside
of the cover member 40 and an inside of the body part
30 to be in communication with each other.

[0288] The display cable 452 may be disposed at the
guide space 465 of the cover member coupling portion
46. The display cable 452 may be guided along the cover
member coupling portion 46, may pass through the cable
hole 466 and then may be introduced into the body part
30. And the display cable 452 introduced into the body
part 30 may be connected to the main PCB 301. Of
course, the display cable 452 may be connected to an-
other PCB or an element for power supply in the body
part 30 rather than the main PCB 301.

[0289] Meanwhile, a plurality of reinforcing portions
467 may be further formed in the guide space 465. Each
of the plurality of reinforcing portions 467 may be formed
in a rib shape, and the plurality of reinforcing portions
467 may be formed in an extension direction of the cover
member coupling portion 46 and a direction intersecting
therewith.

[0290] And a stopper 47 may be formed between a
space between the cover member coupling portions 46
provided at both of the left and right sides. The stopper
47 may be be in contact with an outer surface of the upper
decoration 37 while the cover member 40 is completely
opened when a rotating operation is performed to open
the cover member 40, may restrict the cover member 40
from being excessively rotated and thus may prevent the
rotating link 91 from being broken or separated.

[0291] FIG. 36 is a view illustrating a cable arrange-
ment state in the cover base of the cover member.
[0292] Asillustrated in the drawing, the locking assem-
bly 80 may be disposed at the cover base 42 of the cover
member 40. The locking assembly 80 may include the
push member 81, the transmission member 82, the main
link 83 and the sub-link 84. At this point, the push member
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81 may be installed and fixed to the grip portion 41, and
the remaining configurations of the locking assembly 80
except the grip portion 41 may be disposed to interact
with each other on the cover base 42.

[0293] And the plurality of obstacle detecting members
44 may be disposed at the front surface of the cover
member 40. The obstacle detecting members 44 serve
to check an obstacle while the cleanerbody 10is travelled
and may be disposed along the front surface of the cover
base 42.

[0294] The plurality of obstacle detecting members 44
may be provided at both of left and right sides based on
a center of the front surface of the cover base 42, i.e.,
the connector 401. That is, two obstacle detecting mem-
bers 44 may be provided at each of the left and right sides
based on the center of the cover base 42. The front sur-
face of the cover member 40 may be formed to be round-
ed, and the plurality of obstacle detecting members 44
may be formed to emit light rays or ultrasonic waves for
detecting the obstacle in a direction vertical to a tangent
line of the front surface of the cover member 40. The
obstacle detecting member 44 may include a vision cam-
era or a laser sensor, an optical sensor or an ultrasonic
sensor which may detect the obstacle located in a travel
direction of the vacuum cleaner 1 or at an adjacent po-
sition thereof.

[0295] The obstacle detecting members 44 may in-
clude a plurality of sensor substrates 442 for an operation
of asensoror adetecting device, and a detecting member
cable 443 may be connected to each of the plurality of
sensor substrates 442. Supplying of electric power and
transmitting of a detected signal for operating of the ob-
stacle detecting member 44 may be performed through
the detecting member cable 443.

[0296] A plurality of detecting member cables 443 may
be provided to connect the plurality of sensor substrates
442 and may be guided along an inner circumference of
the cover base 42 to a rear side at which the cover mem-
ber coupling portion 46 is disposed. At this point, the plu-
rality of detecting member cables 443 may be fastened
into a bundle by a cable guide member 443a such as a
contraction tube, a tape or a cable tie and may pass
through the cover member coupling portion 46 in this
state. That is, the cable guide member 443a may be dis-
posed at a section which passes through at least the
cover member coupling portion 46.

[0297] At this point, the detecting member cables 443
may be guided into the body part 30 through one (left
one in FIG. 36) of the pair of cover member coupling
portions 46 which is disposed at the rear end of the cover
base 42. Therefore, the detecting member cables 443
may be prevented from being damaged although the cov-
ermember 40 is continuously operated to be opened and
may be easily disposed in the body part 30 by passing
through the cover member coupling portion 46.

[0298] Meanwhile, the display 45 and the display PCB
451 may be disposed on the upper surface of the cover
base 42. Of course, the display 45 and the display PCB
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451 may be installed and fixed to a rear surface of the
outer cover 43 of the cover member 40.

[0299] The display PCB 451 may be installed and fixed
to the upper surface of the cover base 42, and the display
45 may be installed on the display PCB 451. The display
45 may include a light guide 45a which is in contact with
the rear surface of the outer cover 43, and a plurality of
LED holes 45b may be installed at the light guide 45a.
And LEDs (not shown) may be accommodated in the
plurality of LED holes 45b and may be independently
turned on and off. Therefore, the battery residual value
of the battery unit 38 may be displayed by light which is
guided by the LED holes 45b and transmitted to the outer
cover 43.

[0300] Meanwhile, the display cable 452 may be in-
stalled at the display PCB 451. The display cable 452
may be configured with a plurality of wires and may be
fastened into a bundle by a cable guide member 452a
which is the same as the cable guide member 443a. The
cable guide member 452a may be disposed at a section
which passes through atleast the cover member coupling
portion 46. And the display cable 452 may be guided into
the body part 30 through the cover member coupling por-
tion 46. At this point, the display cable 452 may be guided
through the other one (right one in FIG. 36) of the pair of
cover member coupling portions 46 rather than the one
by which the detecting member cable 443 is guided. That
is, the detecting member cable 443 and the display cable
452 may be separately guided by the pair of cover mem-
ber coupling portions 46 which are provided at the rear
end of the cover base 42.

[0301] FIG. 37 isaview illustrating a coupling structure
of the wire to the cleaner body.

[0302] Asillustratedinthe drawing, the detectingmem-
ber cable 443 and the display cable 452 may be guided
into the body part 30 through the pair of cover member
coupling portions 46 and may be guided without exposing
the cables to the outside even when the cover member
40 is operated to be opened and closed by the rotation.
[0303] The detecting member cable 443 introduced in-
to the body part 30 may be guided to one side of the body
part 30 at which the moving wheel 60 is installed. And
the detecting member cable 443 may be connected to
the detecting part 306 installed at the body part 30. There-
fore, an obstacle detecting signal detected by the obsta-
cle detecting member 44 may be transmitted to and proc-
essed in the detecting part 306, and the travelling of the
cleaner body 10 may also be controlled by controlling the
driving of the moving wheel 60.

[0304] At this point, connectors 443b which are con-
nectable to each other may be provided at an end of the
detecting member cable 443 and one side of the detect-
ing part 306, and thus the detecting member cable 443
and the detecting part 306 may be connected through a
simple operation which connects the connectors 443b.
[0305] And the display cable 452 introduced into the
body part 30 may be connected to the battery unit 38
installed on the lower frame 33 while being guided into
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the body part 30 or may be connected to another PCB
or a device which may provide the information about the
battery residual value of the battery unit 38.

[0306] That is, the information about the battery resid-
ual value of the battery unit 38 and the electric power
which are transmitted in a connected state of the display
cable 452 are transmitted to the display 45, and thus
operating information of the battery unit 38 may be trans-
mitted to the user.

[0307] Of course, a connector 452b may also be pro-
vided at an end of the display cable 452 to be easily
coupled to a target object.

[0308] FIG. 38 is a perspective view of the dust con-
tainer. And FIG. 39 is an exploded perspective view of
the dust container.

[0309] Asillustratedinthe drawings, the dustcontainer
50 serves to separate and store the dust in the air intro-
duced through the suction unit 20, and the suctioned air
may be filtered, in turn, through a first cyclone 54 and a
second cyclone 55 which separate the dust from the air
in a cyclone method, then may be discharged through
the discharge port 512 and may be introduced inside the
body part 30.

[0310] The dust container 50 may include a transpar-
ent case 53 which is generally formed in a cylindrical
shape, an upper cover 51 which opens and closes an
opened upper end of the transparent case 53 and alower
cover 52 which opens and closes an opened lower end
of the transparent case 53. And the first cyclone 54, the
second cyclone 55, an inner case 544, the dust com-
pressing unit 56, a guide unit 543 and so on may be
accommodated in the transparent case 53.

[0311] More specifically, the upper cover 51 forms an
exterior of an upper surface of the dust container 50 and
is formed to be shielded by the cover member 40 while
being installed at the body part 30. And the suction port
511 is formed at a front of the dust container 50. The
suction port 511 is formed to be in communication with
the connector 401 while the cover member 40 is closed,
such that the air containing the dust which is suctioned
through the suction unit 20 is introduced inside the dust
container 50.

[0312] And although notillustrated in detail, a passage
guide 518 is provided inside the upper cover 51 so that
the air introduced through the suction port 511 is guided
along an outer circumference thereof and flows down-
ward along an inner surface of the transparent case 53.
At this point, the flowing air may be discharged in one
direction along the inner surface of the transparent case
53 by the upper cover 51 and may be rotated along a
circumference of the transparent case 53 while being ro-
tated spirally.

[0313] The discharge port 512 is formed at a rear of
the upper cover 51 which faces the suction port 511. The
discharge port 512 is an outlet through which the air from
which the dust is filtered while passing through the first
cyclone 54 and the second cyclone 55 inside the dust
container 50 is discharged to an outside of the dust con-
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tainer 50. The air in the dust container 50 may be guided
to the discharge port 512 by the passage guide 518 pro-
vided inside the upper cover 52. And the discharge port
512 may be in contact with the filter hole 361a of the
prefilter assembly 36 and may be introduced into the body
part 30 through the filter hole 361a.

[0314] Meanwhile, a dust container handle 513 which
is withdrawable upward may be provided at an upper
surface of the upper cover 52. The dust container handle
513 may include a handle portion 513a which extends
transversely to be gripped by the user and a side extend-
ing portion 513b which extends vertically from each of
both ends of the handle portion 513a. The side extending
portion 513b may be inserted inside the upper cover 52.
At this point, the handle portion 513a may be in close
contact with the upper surface of the upper cover 52.
While the dust container 50 is installed, the dust container
handle 513 is maintained in an inserted state due to its
own weight and does not interfere with the cover member
40 when the cover member 40 is opened and closed.
[0315] Andacoverinserting portion 514 which extends
downward along a circumference of the upper cover 51
is formed at a lower end of the upper cover 52, and an
upper gasket 515 is provided at the upper cover inserting
portion 514 to seal the transparent case 53 while the
upper cover 51 is installed at the transparent case 53.
And the upper cover 51 is maintained in a coupled state
to the transparent case 53 by the upper locker 57 which
will be described below.

[0316] The lower cover 52 may be formed in a corre-
sponding shape to shield an opened lower surface of the
transparent case 53. A lower gasket 523 is provided at
a circumference of the lower cover 52 to be in close con-
tact with the transparent case 53 while the lower cover
52 is closed, thereby sealing between the transparent
case 53 and the lower cover 52.

[0317] And atransmission gear 59 may be provided at
a center of the lower cover 52. The transmission gear 59
connects the compression motor assembly 323 with the
dust compressing unit 56 and transmits power so that
the dust compressing unit 56 is driven by driving of the
compression motor assembly 323.

[0318] One side of the lower cover 52 may be shaft-
coupled to the lower end of the transparent case 53, and
thus the lower cover 52 may be opened and closed by
rotation to remove the dust. And the lower cover 52 is
maintained in the coupled state to the transparent case
53 by a lower locker 58 which will be described below.
Therefore, the lower cover 52 may be selectively opened
and closed by an operation of the lower locker 58.
[0319] And the first cyclone 54 is formed to filter the
dust and foreign substances from the introduced air and
also to allow the air, from which the dust and the foreign
substances are filtered, to be introduced inward. The first
cyclone 54 may include a cylindrical strainer 541 which
has a plurality of holes and a dust filter 542 which is pro-
vided outside or inside the strainer 541.

[0320] Therefore, the air introduced along the trans-
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parent case 53 may be filtered by the filter unit 39, and
the filtered air may be introduced inside the strainer 541,
then may fall downward, may pass through the guide unit
543 and may be stored in a first dust collecting space
501 formed at a lower portion of the dust container 50.
Meanwhile, the fine dust which is not filtered by the filter
unit 39 may pass through the filter unit 39 and may be
introduced into the second cyclone 55 to be separated
therein.

[0321] The second cyclone 55 may include a plurality
of casings 551 which are accommodated inside the
strainer 541 and formed in a conical shape which be-
comes narrower downward. An upper end and a lower
end of each of the casings 551 may be opened so that
the fine dust is separated and discharged downward
while the suctioned air is rotated inside the casing 551
and the air from which the fine dust is separated flows
upward. The fine dust separated by the casing 551 may
be stored in a second dust collecting space 502 which is
separated from the first dust collecting space 501.
[0322] Aninlet port 551a through which the air is intro-
duced may be formed at an upper portion of the casing
551. And a guide vane 552 formed in a spiral shape along
an inner circumference of the casing 551 is provided at
the inlet port 551a to generate a rotating flow of the in-
troduced air.

[0323] A vortexfinder 553 at which an outlet port 553a
for discharging the air separated from the fine dust in the
casing 551 is formed is provided at the upper portion of
the casing 551. The vortex finder 553 shields an opened
upper surface of the casing 551, and the outlet port 553a
may be disposed at a center of the casing 551. And a
cyclone cover 554 which forms an upper surface of the
second cyclone 55 is provided. The cyclone cover 554
is formed to be in communication with the outlet ports
553a of a plurality of vortex finders 553. The vortex finder
553 and the cyclone cover 554 may be formed integrally,
and the guide vane 552 may also be integrally formed
with the vortex finder 553. And the cyclone cover 554
may be coupled and fixed to the upper cover 51 or may
be fixed to the upper end of the transparent case 53.
[0324] The air which is discharged upward through the
outlet port 553a of the vortex finder 553 may flow through
the upper cover 52, may flow along an inside of the body
part 30 through the discharge port 512 and then may be
discharged outside the body part 30 through the rear cov-
er 314.

[0325] The inner case 544 may support the first cy-
clone 54 and the second cyclone 55 and may also divide
the first dust collecting space 501 and the second dust
collecting space 502. The inner case 544 may be formed
in a cylindrical shape of which an upper surface and a
lower surface are opened, and a diameter of a lower por-
tion thereof may be formed smaller than that of an upper
portion thereof. Therefore, a space between the inner
case 544 and the transparent case 53 may be defined
as the first dust collecting space 501 in which the dust
separated by the first cyclone 54 is stored, and a space
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inside the inner case 544 may be defined as the second
dust collecting space 502 in which the dust separated by
the second cyclone 55 is stored.

[0326] Anupperportion ofthe inner case 544 is formed
so that the diameter thereof becomes narrower down-
ward and also formed to accommodate a lower portion
ofthe casing 551. And the guide unit 543 may be provided
at the upper portion of the inner case 544.

[0327] The guide unit 543 serves to enable the air sep-
arated from the dust by the first cyclone 54 to be moved
downward while being spirally rotated and may include
a guide base 543a which is installed outside the inner
case 544 and avane 543b which protrudes from the guide
base 543a.

[0328] The guide base 543a may be formed in a cylin-
drical shape and may be disposed outside the inner case
544. The guide base 543a may be coupled to the inner
case 544 or may be integrally formed with the inner case
544. And the guide base 543a may be installed outside
the inner case 544 to be rotatable. And the guide base
543a may be integrally formed with the dust compressing
unit 56.

[0329] The vane 543b may be formed along a circum-
ference of an outer surface of the base 31 and may be
formed to be inclined such that a flowing direction of the
dust and the air is forced spirally. At this point, a plurality
of vanes 543b may be disposed so that adjacent vanes
543b are at least partially overlapped with each other
when being seen from an upper side, and the dust and
the air may flow downward through a passage formed
between the adjacent vanes 543b.

[0330] The dust guided through the vane 543b may
pass through the vane 543b and then may be stored in
the first dust collecting space 501. And the dust stored
in the first dust collecting space 501 may not flow back
in a reverse direction but may be stayed in the first dust
collecting space 501 due to a structure of the vanes 543b
which are formed to be inclined and disposed to be ver-
tically overlapped with each other.

[0331] In particular, a backflow preventing portion 531
is formed at the inner surface of the transparent case 53
corresponding to an area of the vane 543b. The backflow
preventing portion 531 may be disposed along an inner
circumference of the transparent case 53 at a predeter-
mined interval. The backflow preventing portion 531 may
be formed in a rib shape which extends in a direction
which crosses the vane 543b.

[0332] Therefore, some of the dust which flows back
in the first dust collecting space 501 collides with the
backflow preventing portion 531 during a process in
which the vane 543b is rotated. Therefore, the dust does
not pass through the vane 543b, falls downward again
and then is primarily compressed. That is, some of the
dust which flows upward is continuously and repeatedly
falls downward by the vane 543b and the backflow pre-
venting portion 531 and then compressed while colliding
with another dust.

[0333] The dust compressing unit 56 is provided at a
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lower portion of the inner case 544 and formed to com-
press the dust stored inside the first dust collecting space
501 by rotation, thereby reducing a volume of the dust.
[0334] Specifically, the dust compressing unit 56 may
include arotating portion 561 and a pressing portion 562.
The rotating portion 561 is formed in a cylindrical shape
and installed outside the inner case 544. The rotating
portion 561 may be independently rotated according to
a coupling state with the inner case 544 and may be
formed to be rotated along with the inner case 544. Of
course, the rotating portion 561 may also be rotated along
with the guide unit 543 when being coupled to the guide
unit 543.

[0335] The pressing portion 562 may be formed to
cross the first dust collecting space 501 from one side of
the rotating portion 561 to the inner surface of the trans-
parent case 53. The pressing portion 562 may be formed
in a plate shape corresponding to a cross section of the
first dust collecting space 501 and may divide an inside
of the first dust collecting space 501. An inner wall (not
shown) which extends inward to be overlapped with the
pressing portion 562 may be formed inside the first dust
collecting space 501. The dust stored in the first dust
collecting space 501 may be compressed between the
pressing portion 562 and the inner wall by normal and
reverse rotation of the pressing portion 562. That is, the
dust stored in the first dust collecting space 501 is sec-
ondarily compressed by the rotation of the pressing por-
tion 562.

[0336] A plurality of vent holes 562a may be formed at
the pressing portion 562 to solve resistance of the air
which may be generated when the pressing portion 562
is rotated and also to solve a pressure unbalance be-
tween spaces divided by the pressing portion 562. And
a decoration member 563 which is in contact with the
inner surface of the transparent case 53 may be installed
atan extending end of the pressing portion 562. The dec-
oration member 563 may be formed in a quadrangular
shape which is in surface contact with the transparent
case 53 and may shield between the pressing portion
562 and the transparent case 53. And the decoration
member 563 may be formed of a wear resistant material
and may be formed of a lubricant material to allow smooth
rotation of the pressing portion 562.

[0337] Meanwhile, one pair of supporting ribs 532 may
be formed at an outer surface of the transparent case
53. The supporting ribs 532 may be formed to extend
from an upper end of the transparent case 53 to a lower
end thereof. And the supporting ribs 532 are in contact
with both of left and right side ends of the opened front
surface of the body part 30 when the dust container 50
is installed and guide the exact installing of the dust con-
tainer 50.

[0338] FIG. 40 is an exploded perspective view illus-
trating a coupling structure of the upper cover and the
lower cover of the dust container when being seen from
oneside. AndFIG. 41is a cross-sectional view illustrating
a state in which the upper cover is opened. And FIG. 42
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is an exploded perspective view illustrating the coupling
structure of the upper cover and the lower cover of the
dust container when being seen from another side. And
FIG. 43 is a cross-sectional view illustrating a state in
which the lower cover is opened.

[0339] As illustrated in the drawings, the upper cover
51 and the lower cover 52 may be respectively installed
at the upper end and the lower end of the transparent
case 53 to shield the transparent case 53.

[0340] The upper cover 51 may be maintained in a re-
stricted state to the transparent case 53 by the upper
locker 57. And when it is necessary to disassemble and
clean or maintain internal elements of the dust container
50, the upper cover 51 may be separated from the trans-
parent case 53 by an operation of the upper locker 57.
[0341] The upper locker 57 may be installed at an up-
per locker installing portion 533 formed at the upper end
of the transparent case 53. At this point, a locker rotating
shaft 571 which protrudes laterally from each of both side
surfaces of the upper locker 57 may be inserted and in-
stalled into a locker hole 533a of the upper locker install-
ing portion 533, and thus the upper locker 57 may be
operated to be rotated.

[0342] And a locker spring 572 may be provided be-
tween the upper locker installing portion 533 and the up-
per locker 57 under the locker rotating shaft 571 and a
lower portion of the upper locker 57 may be elastically
supported by a spring installing portion 573 and a spring
guide 533b.

[0343] The upper locker 57 may extend further than
the upper end of the transparent case 53, and a hook
portion 574 which protrudes in a hook shape may be
formed at an extending end thereof. The hook portion
574 may be inserted into a hook restricting portion 516
of the upper cover 51 to be caught and restricted to each
other while the upper cover 51 is installed.

[0344] An upper protrusion 517 may be formed at one
side of the upper cover 51 which faces the hook restricting
portion 516, and an upper groove 534 in which the upper
protrusion 517 is inserted is correspondingly formed at
an upper end of the inner surface of the transparent case
53.

[0345] Therefore, while the upper cover 51 is installed,
one end of the upper cover 51 is fixed by coupling be-
tween the upper protrusion 517 and the upper groove
534, and the other end of the upper cover 51 is fixed by
the upper locker 57, and thus the upper cover 51 may be
maintained in an installed state. And to separate the up-
per cover 52, the restriction of one end of the upper cover
51 is released by operating the upper locker 57, and then
the upper protrusion 517 and the upper groove 534 are
separated from each other.

[0346] The lower cover 52 may be maintained in a
closed state by the lower locker 58, and the first dust
collecting space 501 and the second dust collecting
space 502 may be opened by opening the lower cover
52, and thus the dust in the first dust collecting space
501 and the second dust collecting space 502 may be
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removed.

[0347] A lower cover shaft 521 is formed at one end of
the lower cover 52. The lower cover shaft 521 is rotatably
coupled to a lower cover coupling portion 535 formed at
the lower end of the transparent case 53. Accordingly,
when the lower cover 52 is opened and closed, the lower
cover 52 is rotated about an axis of the lower cover 52.
[0348] And the lower locker 58 is provided at the other
end of the transparent case 53 corresponding to the lower
cover coupling portion 535. The lower locker 58 may be
installed to be slidable vertically, and thus the lower cover
52 may be selectively restricted.

[0349] Specifically, alowerlocker installing portion 536
is formed at the lower end of the transparent case 53
which faces the upper locker installing portion 533. The
lower locker installing portion 536 may be configured with
one pair of protruding ribs, and a locker slot 536a which
extends vertically is formed therein.

[0350] A case catching portion 537 is formed between
the protruding ribs of the lower locker installing portion
536. The case catching portion 537 protrudes from the
lower end of the transparent case 53, and a lower hook
522 of the lower cover 52 may be caught and restricted
while the lower cover 52 is closed.

[0351] And the lower locker 58 is formed to be re-
cessed, such that the lower locker installing portion 536
is accommodated therein, and a locker protrusion 581
which protrudes inward is formed at each of both sides
of an inner surface of the lower locker 58 and inserted
into the locker slot 536a. Therefore, the lower locker 58
may be installed to be vertically movable while being in-
stalled at the lower locker installing portion 536.

[0352] Anda pushing portion 582 which extends down-
ward may be formed at a recessed inside of the lower
locker 58. The pushing portion 582 is in contact with the
lower hook 522 formed at the lower cover 52 and is
formed to have an inclined surface 582a. When the lower
locker 58 is moved downward, the pushing portion 582
pushes the lower hook 522 so that the lower hook 522
is separated from the case catching portion 537 and thus
the lower cover 52 is opened.

[0353] Aninclined surface 522a may be formed at an
upper end of the lower hook 522. While the lower cover
52 is closed, the inclined surface 522a of the lower hook
522 is in contact with the inclined surface 582a of the
pushing portion 582. In this state, when the lower locker
58 is moved downward, the pushing portion 582 pushes
the inclined surface 522a of the lower hook 522, and thus
the lower hook 522 is elastically deformed. Therefore,
due to the elastic deformation of the lower hook 522, the
lower hook 522 may be released from the case catching
portion 537.

[0354] FIG. 44 is an exploded perspective view illus-
trating a coupling structure of the lower cover and the
dust compressing unit. And FIG. 45 is an enlarged view
of a B portion in FIG. 41.

[0355] As illustrated in the drawings, a bearing 593
may be installed at a center of the lower cover 52. And
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thefirst transmission gear 591 may be provided atalower
surface of the lower cover 52. The first transmission gear
591 may be connected with the compression motor as-
sembly 323 to be rotatable. When the dust container 50
is seated on the seating part 32, the first transmission
gear 59 is naturally connected to the compression motor
assembly 323 to be rotatable.

[0356] A rotating shaft 591a of the first transmission
gear 591 may be installed to pass through the bearing
593 and may be smoothly rotated by the bearing 593.
And a second transmission gear 592 is disposed at an
upper surface of the lower cover 52 and formed to be
connected to the rotating shaft 591a of the first transmis-
sion gear 591 through the bearing 593. Accordingly, the
second transmission gear 592 may be rotated along with
the first transmission gear 591.

[0357] The second transmission gear 592 is formed in
a circular plate shape, and a plurality of gear portions
592a are formed along a circumference thereof. The plu-
rality of gear portions 592a may be coupled to a gear
coupling protrusion 561a formed at an inner circumfer-
ential surface of the rotating portion 561 of the dust com-
pressing unit 56.

[0358] Thatis, in an assembling operation of the dust
container 50, when the lower cover 52 is closed while
the dust compressing unit 56 is installed, the gear portion
592a of the second transmission gear 592 is matched
with the gear coupling protrusion 561a of the dust com-
pressing unit 56, and thus the dust compressing unit 56
may be driven.

[0359] Meanwhile, a coupling boss 592b may be
formed at a center of an upper surface of the second
transmission gear 592, and a seating groove 592c in
which agasket plate 594 is seated may be formed outside
the coupling boss 592b.

[0360] And a gasket installing protrusion 592d is
formed at a lower surface of the second transmission
gear 592. A transmission gear gasket 597 is installed at
the gasket installing protrusion 592d. The transmission
gear gasket 597 may be sealed by being in contact with
the inner circumferential surface of the rotating portion
561. At this point, the transmission gear gasket 597 is
integrally coupled to the second transmission gear 592
and rotated together when the second transmission gear
592 is rotated.

[0361] The gasketplate 594 is formed in acircular plate
shape, and an inner gasket 595 which shields an opened
lower surface of the inner case 544 is installed thereat.
The inner gasket 595 may be integrally coupled with gas-
ket installing portions 594a and 594b formed at an upper
end of the gasket plate 594. The inner gasket 595 may
be formed in a shape corresponding to an opening of the
inner case 544.

[0362] Theinnergasket595 may include afirst sealing
portion 595a which is formed in a circular plate shape to
be in contact with an opened lower end of the inner case
544 and a second sealing portion 595b which is provided
above the first sealing portion 595a and inserted inside
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the inner case 544 to be in contact with an inner surface
of the inner case 544, and may seal the opening of the
inner case 544 in a fixed state.

[0363] The gasket installing portions 594a and 594b
include a first protruding portion 594a which protrudes
upward from an upper surface of the gasket plate 594
and a second protruding portion 594b which protrudes
vertically outward from the first protruding portion 594a.
Both of the first protruding portion 594a and the second
protruding portion 594b are inserted into a lower surface
of the inner gasket 595 and may firmly fix the inner gasket
595 to the gasket plate 594.

[0364] Meanwhile, a seating rib 594c which is inserted
into the seating groove 592c may be formed at a lower
surface of the gasket plate 594. The seating rib 594c is
formed to be movable while being inserted into the seat-
ing groove 592c.

[0365] And a shaft coupling hole 594d in which a shaft
coupling member 596 for coupling the gasket plate 594
with the second transmission gear 592 is fastened is
formed at a center of the gasket plate 594. The shaft
coupling member 596 may be fastened through the shaft
coupling hole 594d and the coupling boss 592b of the
second transmission gear 592.

[0366] At this point, the coupling boss 592b is formed
higher than the gasket plate 594, and thus the shaft cou-
pling member 596 does not press the gasket plate 594.
Therefore, the gasket plate 594 may be installed to be
freely rotatable even while being coupled to the second
transmission gear 592.

[0367] Thatis, when the compression motor assembly
323 is driven while the dust container 50 is installed, the
first transmission gear 591 and the second transmission
gear 592 are rotated, and the rotating portion 561 which
is gear-coupled with the second transmission gear 592
is also rotated, and thus the dust compressing unit 56
may be driven.

[0368] At this point, since the gasket plate 594 seated
at the second transmission gear 592 is coupled to be
freely rotatable above the second transmission gear 592,
the stopped state may be maintained even when the sec-
ond transmission gear 592 is rotated. Therefore, the inner
gasket 595 installed atthe gasket plate 594 may be main-
tained in a state of shielding the lower surface of the inner
case 544, i.e., the second dust collecting space 502.
[0369] Hereinafter, when the main motor is driven, the
flow of the dust and the air in the vacuum cleaner will be
described.

[0370] FIG. 46 is a cross-sectional view illustrating the
flow of the air and the dust in the cleaner body 10. And
FIG. 47 is a plan view illustrating the flow of the air and
dust in the cleaner body 10.

[0371] As illustrated in the drawings, when the user
operates the vacuum cleaner 1, the driving of the main
motor 35 starts, and the air containing the dust may be
suctioned through the suction unit 20 by a suction force
which is generated by the main motor 35.

[0372] The air containing the dust may be suctioned
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through the connector 401 of the cleaner body 10 and
then may be suctioned into the dust container 50 through
the suction port 511 of the dust container 50. And in the
dust container 50, the dust and the fine dust are sepa-
rated by the first cyclone 54 and the second cyclone 55
and then collected in the first dust collecting space 501
and the second dust collecting space 502, respectively.
[0373] Specifically, the air containing the dust intro-
duced through the suction port511 is introduced between
the dust container 50 and the strainer 541 through the
passage guide 518. At this point, the air and the dust
introduced by the passage guide 518 flows while being
rotated along an inner wall of the dust container 50.
[0374] While the flowing dust and air pass though the
dust filter 542 and the strainer 541, the dust may be pri-
marily filtered, and the filtered air may be introduced into
a space inside the strainer 541. And the separated dust
falls downward, passes through the guide unit 543 and
is then stored in the first dust collecting space 501. The
dust collected in the first dust collecting space 501 may
be doubly compressed by the dust compressing unit 56,
the guide unit 543 and the backflow preventing portion
531 and then may be stored in the first dust collecting
space 501.

[0375] Meanwhile, the air filtered while passing
through the dust filter 542 and the strainer 541 is intro-
duced inside the casing 551 through the inlet port 551a
of the casing 551. At this point, the air introduced into the
casing 551 by the guide vane 552 disposed at a side of
the inlet port 551a forms a vortex flow along an inner wall
of the casing 551.

[0376] Inthis process, the fine dust and the air are sep-
arated, and the fine dust is secondarily filtered. The fine
dust separated in the casing 551 may fall downward
through an opened lower surface of the casing 551 and
may be stored in the second dust collecting space 402.
And the filtered air flows upward through the outlet port
553a ofthe vortex finder 553 and then flows to the outside
of the dust container 50 through the discharge port 512.
[0377] The fine dust in the air discharged through the
discharge port 512 may be secondarily filtered while the
air passes through the prefilter assembly 36. And the air
passed through the prefilter assembly 36 flows to an in-
ternal space of the upper frame 34 and passes through
the main motor 35. The air passed through the main mo-
tor 35 flows downward through the plate hole 341a and
passes through the filter unit 39 installed at the lower
frame 33.

[0378] While the air passes through the filter unit 39,
the ultrafine dust contained in the air may be separated.
Eventually, the ultrafine dust may also be tertiarily fil-
tered. Most of the filtered air is used to cool the battery
unit 38 under the filter unit 39 and then discharged back-
ward through the rear cover 314.

[0379] And some of the air passed through the filter
unit 39 passes through the first barrier hole 331a. In this
process, the noise filter 302 and the main PCB 301 are
cooled. The air which cools the noise filter 302 and the
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main PCB 301 may be naturally discharged from the in-
side of the body part 30 or may be discharged through
the rear cover 314.

[0380] Meanwhile, to empty the dust container 50 after
using of the vacuum cleaner 1, first, the push member
81 is pushed to operate the locking assembly 80, and
the cover member 40 is opened. When the cover member
40 is completely opened, the cover member 40 is main-
tained in the opened state by the link assembly 90.
[0381] In this state, the dust container 50 is separated
from the body part 30, and then the lower cover 52 may
be opened by operating the lower locker 58. When the
lower cover 52 is opened, all of the dust in the first dust
collecting space 501 and the second dust collecting
space 502 may be removed. And for cleaning and check-
ing the dust container 50, the upper cover 51 may also
be opened by operating the upper locker 57, and thus
internal elements of the dust container 50 may be sepa-
rated and then may be cleaned and checked.

[0382] After the dust container 50 is emptied, the dust
container 50 is installed again at the body part 30, and
then the cover member 40 is closed by rotating the cover
member 40.

[0383] Meanwhile, when the vacuum cleaner 1is used,
the user moves while gripping the handle 23. In this proc-
ess, travelling of the cleaner body 10 may be controlled.
[0384] FIG. 48 is a view illustrating a stopped state of
the cleaner body 10.

[0385] As illustrated in the drawing, while the cleaner
body 10 is not moved and is in the stopped state, the
center G of the gravity of the cleaner body 10 is located
at a rear side further than the rotating center C of the
moving wheel 60.

[0386] In this state, the cleaner body 10 is intended to
be rotated clockwise (in a normal direction) based on the
rotating center C of the moving wheel 60, and the second
half portion 313 of the base 31 is lowered and the first
half portion 312 is lifted.

[0387] At this point, the rear wheel unit 70 which is in
contact with the ground prevents the second half portion
313 of the base 31 from being excessively lowered, elas-
tically supports the base 31 and enables the cleaner body
10 to be maintained in the stable state.

[0388] That is, both of the moving wheel 60 and the
rear wheel unit 70 are in contact with the ground, and the
cleaner body 10 is three-point supported. Also, the rear
of the cleaner body 10 at which the center of gravity is
located is in a lowered state and thus the cleaner body
10 may maintain the stable posture in the stopped state.
[0389] Therefore, the first half portion of the cleaner
body 10 may be maintained at the setangle o, regardless
of presence or absence of the dust in the dust container
50 or the amount of the dust. In this state, the detecting
part 306 may determine a posture of the cleaner body
10 through the angle thereof.

[0390] Thatis, the detecting part 306 confirms that the
first half portion 312 is maintained at the set angle «,
determines that the cleaner body 10 is not moved and is
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maintained in the stopped state and thus allows the wheel
motor 632 not to be driven and to be maintained in the
stopped state.

[0391] FIG. 49is a view illustrating a travelling state of
the cleaner body 10.

[0392] As illustrated in the drawing, when the user
moves forward while gripping the handle 23 to perform
the cleaning operation, the suction hose 24 connected
to the handle 23 is pulled. And since the connector 401
connected to the suction hose 24 is located at the cover
member 40, the force is applied to a place above the
rotating center C of the moving wheel 60. Accordingly,
the cleaner body 10 is rotated counterclockwise (in the
reverse direction) by the rotating moment based on the
rotating center C of the moving wheel 60.

[0393] An angle B between the first half portion 312
and the ground may be changed according to a magni-
tude of the force applied to the connector 401 butis small-
er than the set angle o in the stopped state of the cleaner
body 10. And even when the force applied to the con-
nector 401 becomes greater, the first half portion 312 is
notin direct contact with the ground due to the front wheel
312a, and the front wheel 312a is in contact with the
ground, and the vacuum cleaner 1 may be stably moved.
[0394] For example, while the cleaner body 10 is sta-
bled travelled, the center portion 311 is in a horizontal
state with the ground. And due to the counterclockwise
movement of the cleaner body 10, the first half portion
312 forms an angle of 20° with respect to the ground,
and the second half portion 313 forms an angle of 10°.
Inthis state, the cleaner body 10 may be ideally travelled.
However, the angle of the cleaner body 10 may be
changed according to a user's momentary pulling force
or a state of the ground.

[0395] The detecting part 306 detects the posture of
the cleaner body 10 and determines the rotation of the
moving wheel 60. When the angle B between the first
half portion 312 and the ground is smaller than the set
angle o, the detecting part 306 drives the wheel motor
632 and rotates the moving wheel 60 counterclockwise.
Due to the rotation of the moving wheel 60, the cleaner
body 10 may be travelled forward.

[0396] At this point, the detecting part 306 may imme-
diately drive the wheel motor 632 at the moment when
the detected angle becomes smaller than the set angle
a. If necessary, the wheel motor 632 may be driven when
a change value detected by the detecting part 306 ex-
ceeds a setrange (e.g., 1° to 2°).

[0397] Meanwhile, since the detecting part 306 may
detect a change in the angle  between the first half por-
tion 312 and the ground, a rotating speed of the wheel
motor assembly 63 may be controlled in proportion to the
change in the angle. For example, when the angle 3 be-
tween the first half portion 312 and the ground becomes
sharply smaller, a rotating speed of the wheel motor 632
also becomes faster, and thus the cleaner body 10 may
be moved forward at a high speed. And when the angle
B between the first half portion 312 and the ground be-



55 EP 3 424 394 A1 56

comes smaller relatively slowly, the rotating speed of the
wheel motor 632 may relatively becomes slower.
[0398] When adistance from the user becomes closer
due to forward movement of the cleaner body 10, the
force applied to the connector 401 may become smaller
or may be eliminated. When the force applied to the con-
nector 401 is eliminated, the cleaner body 10 is rotated
clockwise based on the rotating center of the moving
wheel 60 and is in a state illustrated in FIG. 46. At this
point, the detecting part 306 may confirm that the angle
between the first half portion 312 and the ground is the
set angle o and thus may stop the driving of the wheel
motor assembly 63.

[0399] Therefore, when the user moves while gripping
the handle 23 to use the vacuum cleaner 1, the force is
applied to the connector 401, and the cleaner body 10 is
moved forward. And when the cleaner body 10 is trav-
elled forward and the distance from the user becomes
closer, the force applied to the connector 401 becomes
weaker. When the force applied to the connector 401
becomes weaker, the cleaner body 10 is stopped while
being rotated clockwise due to the center of gravity.
[0400] Meanwhile, in a state in which the vacuum
cleaner 1 is being travelled, when the angle between the
bottom surface of the dust container 50 or the first half
portion 312 and the ground (the floor surface) is less than
the set angle (a<set angle< B), the driving of the wheel
motor assembly 63 may be decelerated. That is, a pre-
determined speed is maintained until the set angle, and
a deceleration thereof starts when the detected angle
reaches the set angle, and the wheel motor assembly 63
is stopped when the detected angle is the set angle. Of
course, a determination of the angle may be achieved
based on the center portion 311 and the second half por-
tion 313 rather than the first half portion 312.

[0401] When such a process is repeated, the cleaner
body 10 follows the user according to the user’s move-
ment, and thus although the user does not perform a
separate operation for moving the cleaner body 10, au-
tonomous movement may be achieved.

[0402] Since the first half portion 312 is formed to be
inclined, the cleaner body 10 may be effectively moved
over the door sill or the obstacle when the door sill or the
obstacle is located at the front thereof while being trav-
elled. That is, even in a situation in which the obstacle is
generated, the cleaner body 10 may be stably travelled
and may be continuously moved over the obstacle.
[0403] And when itis necessary to move over an high
obstacle or the user lifts the handle 23, the cleaner body
10is rotated clockwise based on the center of the moving
wheel 60, and thus the second half portion 313 may be
moved toward the ground. At this point, the rear wheel
unit 70 is in the contacting state with the ground and may
prevent the second half portion 313 from being exces-
sively lowered or overturned. And the rear wheel unit 70
elastically supports the second half portion 313 so that
the cleaner body 10 is in the state illustrated in FIG. 46
when the external force is removed from the cleaner body
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10.

[0404] Meanwhile, the cleaner body 10 may detect the
obstacle O while being travelled. When the obstacle O
is detected, the cleaner body 10 may be travelled while
avoiding the obstacle by controlling the driving of the
moving wheel 60.

[0405] FIG. 50is a view illustrating an obstacle avoid-
ance travelling state of the cleaner body.

[0406] As illustrated in the drawing, when the cleaner
body is being travelled or starts the travelling from the
stopped state, the obstacle O may be detected by the
obstacle detecting member 44. The plurality of obstacle
detecting members 44 are provided at the front surface
of the cover member 40 formed in the curved surface
shape. After the obstacle detecting member 44 detects
the obstacle O located within a set angular range, an
obstacle avoidance travelling is performed.

[0407] Forexample, as illustrated in the drawing, when
the obstacle O is detected by the front sensor 44c of the
obstacle detecting member 44 while the cleaner body 10
is travelled, a location of the obstacle O is calculated by
the main PCB 301 or the detection PCB 360a.

[0408] And when the position of the obstacle O is cal-
culated, the main PCB 301 may allow one of the moving
wheels 60 located at both of the left and right sides, which
is closer to the obstacle O, to be rotated faster, thereby
changing a travelling direction of the cleaner body 10 to
avoid the obstacle O.

[0409] At this point, the main PCB 301 may drive only
one of the wheel motors 632 located at both sides and
may also avoid the obstacle O by differing a rotating
speed of each of the wheel motors 632 from each other
or differing a rotating direction thereof.

[0410] And the rotating speed of each of the wheel mo-
tors 632 may be deferred according to a distance from
the obstacle detected by the obstacle detecting member
44. Thatis, when the obstacle O is detected from a long
distance, the rotating speed of the wheel motors 632 may
become relatively slower, and when the obstacle O is
detected from a short distance, the rotating speed of the
wheel motors 632 may become relatively faster.

[0411] As described above, even when the separate
operation for avoiding the obstacle O is not performed,
itis possible to travel while actively avoiding the obstacle
O by the obstacle detecting member 44.

[0412] Inthe embodiment of the present invention, the
forward travelling of the cleaner body 10 has been de-
scribed. However, since the second half portion 313 also
has an inclined state, the cleaner body 10 may be auto-
matically moved backward according to a change in an
angle of the second half portion 313.

[0413] FIG. 51 is a view illustrating a detection range
of the obstacle detecting member.

[0414] As illustrated in the drawing, the obstacle de-
tecting member 44 detects the obstacle located within a
set detection distance L. For example, the obstacle de-
tecting member 44 may have a detection distance of
about 650 mm.
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[0415] Atthis point, the detection distance L of the ob-
stacle detecting member 44 may be set to a distance at
which the ground is not detected when the cleaner body
10 is rotated counterclockwise and the front wheel 312a
is in contact with the ground.

[0416] When the detection distance L is too long, there
is a problem that the ground may be recognized as the
obstacle when the first half portion 312 of the cleaner
body 10 is rotated counterclockwise. On the contrary to
this, when the detection distance L is too short, avoidance
movement should be performed very rapidly after the ob-
stacle located at the front of the cleaner body 10 is de-
tected, and thus user inconvenience may occur, and
even when the avoidance movement is performed, the
obstacle may not be avoided completely.

[0417] Therefore, the obstacle detecting member 44
may have the set distance L at which the ground is not
detected when the cleaner body 10 is rotated and the
travelling may be performed while effectively avoiding
the obstacle.

[0418] Meanwhile, since the obstacle detecting mem-
ber 44 is disposed at the front surface of the cover mem-
ber 40 which is the uppermost end of the cleaner body
10, an emission angle of the obstacle detecting member
44 may be set so that the ground may not be detected
even when an angle of the cleaner body 10 is changed
and the obstacle may be effectively detected.

[0419] For example, when the obstacle detecting
member 44 is provided at a lower surface of the cleaner
body 10 or a low position, the light emitted from the ob-
stacle detecting member 44 cannot help being directed
to the ground, and an detection error may be generated
due to a detection of the ground. In particular, due to a
characteristic of the cleaner body 10 which is rotated, it
is important to select a position at which the obstacle is
distinguished while the ground is not detected.

[0420] FIG. 52is aview illustrating a wall surface trav-
elling state of the cleaner body 10.

[0421] As illustrated in the drawing, the cleaner body
10 may be moved along a wall surface of a room or fur-
niture to perform the cleaning operation. When the clean-
er body 10 is moved along the wall surface, the cleaner
body 10 should recognize the wall surface, should be
travelled along the wall surface without avoidance of the
wall surface and then should be rotated after completely
escaping from the corner.

[0422] To this end, the obstacle detecting member 44
may be set so that the front sensors 44b and 44c and
the lateral sensors 44a and 44d have different detection
distances L1 and L2 from each other. The detection dis-
tance L1 of the front sensors 44b and 44c may be set
longer than that L2 of the lateral sensors 44a and 44d.
For example, when each of the front sensors 44b and
44c has a detection distance L1 of about 650 mm, each
of the lateral sensors 44a and 44d may be set to have a
detection distance L2 of about 300 mm.

[0423] When the detection distance L2 of each of the
lateral sensors 44a and 44d is the same as or longer than
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that L1 of each of the front sensors 44b and 44c, the wall
surface is too distant due to the detection distance L2 of
each of the lateral sensors 44a and 44d, and the front
sensors 44b and 44c may not detect the wall surface.
Eventually, a situation in which all of the front sensors
44b and 44c and the lateral sensors 44a and 44d may
not detect occurs, and thus the wall surface may not be
recognized. Therefore, when the detection distance L2
of each of the lateral sensors 44a and 44d is shorter so
that the cleaner body 10 is located closer to the wall sur-
face, the front sensors 44b and 44c and the lateral sen-
sors 44a and 44d may simultaneously recognize the wall
surface.

[0424] Meanwhile, when the front sensors 44b and 44c
and the lateral sensors 44a and 44d simultaneously rec-
ognize the obstacle while the cleanerbody 10is travelled,
the obstacle may be regarded as the wall surface, and
thus the cleaner body 10 may be travelled along the wall
surface without the avoidance movement. That is, the
travelling is performed while a state in which the front
sensors 44b and 44c and the lateral sensors 44a and
44d detect the wall surface is maintained.

[0425] When the cleaner body 10 is continuously trav-
elled along the wall surface and then absence of the ob-
stacle is determined by the front sensors 44b and 44c
and the absence of the obstacle is also determined by
the lateral sensors 44a and 44d, it is determined that the
cleaner body 10 has passed a corner of the wall surface,
and the cleaner body 10 may be travelled in a direction
of the corner.

[0426] At this point, after the absence of the obstacle
is also determined by the lateral sensors 44a and 44d,
the cleaner body 10 may be moved forward further by a
set distance and then may be rotated. Thatis, the cleaner
body 10 may be rotated after completely passing the cor-
ner, and thus a rear portion of the cleaner body 10 may
be prevented from colliding with the wall surface.
[0427] The present invention may have various other
embodiments in addition to the above-described embod-
iment.

[0428] The remaining configuration of another embod-
iment of the present invention except a part thereof will
be the same as that of the above-described embodiment,
and like terms refer to like or corresponding elements
and repeated description thereof will be omitted.

[0429] FIG. 53 is a view illustrating a state in which a
body part of the cleaner body according to another em-
bodiment of the presentinventionisinclined forward. And
FIG. 54 is a view illustrating a state in which the body
partisinclined backward. And FIG. 55is aviewillustrating
a configuration of a support part according to another
embodiment of the present invention.

[0430] Referringto FIGS.53to 55, acleanerbody 1000
includes a body part 1110, a moving wheel 1120 and a
battery 1130.

[0431] A dust container 1105 in which the dust suc-
tioned through a suction unit 1160 is stored may be pro-
vided at the body part 1110. A pair of moving wheels
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1120 may be coupled to both sides of the body part 1110,
respectively. The battery 1130 may be separably coupled
to the body part 1110.

[0432] A portion of the cleaner body 1000 in which a
connector 1103 is arranged based on a straightly extend-
ing line V passing through a rotating center of the moving
wheel 1120 may be defined as a front, and a portion
thereof in which the battery 1130 is arranged may be
defined as a rear. Also, the case in which the body part
1110 is rotated forward is a case in which the body part
1110 is rotated counterclockwise on the drawing (refer-
ring to FIG. 53), and the case in which the body part 1110
is rotated backward is a case in which the body part 1110
is rotated clockwise (referring to FIG. 54).

[0433] The cleaner body 1000 may further include a
driving part for driving the moving wheels 1120. And the
cleaner body 1000 may control driving of the moving
wheels 1120 by a control part according to detecting in-
formation of a detecting part for detecting movement of
the cleaner body 1000.

[0434] When the detecting part is in an OFF state, the
moving wheels 1120 may not be driven. In this case, the
body part 1110 is inclined according to a position of a
center of gravity. For example, when the center of gravity
of the body part 1110 is located at a front of the straightly
extending line V passing through the rotating center of
the moving wheel 1120, the body part 1110 is inclined
forward, as illustrated in FIG. 53, and when the center of
gravity of the body part 1110 is located at a rear of the
straightly extending line V, the body part 1110 is inclined
backward, as illustrated in FIG. 54.

[0435] Whenthe detecting partis turned on, the control
part may control the driving of the moving wheels 1120
so that the center of gravity of the body part 1110 is lo-
cated on the straightly extending line V passing through
the rotating center of the moving wheel 1120. In this case,
a lower surface B of the body part 1110 may also be
spaced apart from a floor surface G, as illustrated in FIG.
54.

[0436] The cleaner body 1000 may further include a
rear wheel unit 1140. The rear wheel unit 1140 may be
disposed at a rear of the lower surface of the body part
1110 and may serve torestrict an angle at which the body
part 1110 is inclined backward.

[0437] The rear wheel unit 1140 may further include
an extending portion 1144. An auxiliary wheel 1142 may
be rotatably connected to one side of the extending por-
tion 1144. The other side of the extending portion 1144
may be rotatably connected to the body part 1110 by a
rotating shaft 1146. And the extending portion 1144 may
be rotated upward or downward within a range a-a’.
[0438] The rear wheel unit 1140 may further include
an elastic member 1150. For example, the elastic mem-
ber 1150 may be a torsion spring. One end 1152 of the
elastic member 1150 may be supported by the body part
1110, and the other end 1153 thereof may be supported
by the extending portion 1144. The elastic member 1150
may apply an elastic force so that the extending portion

10

15

20

25

30

35

40

45

50

55

31

1144 is rotated clockwise on the drawing.

[0439] When the body part 1110 is maximally inclined
forward, a front portion of the lower surface B of the body
part 1110 may be in contact with the floor surface G.
Thus, a maximum forward rotation angle of the body part
1110 may be restricted.

[0440] On the other hand, when the body part 1110 is
inclined backward, the rear wheel unit 1140 may be in
contact with the floor surface G. Accordingly, a maximum
backward rotation angle of the body part 1110 may be
restricted. Therefore, the body part 1110 may be pre-
vented from being overturned forward or backward.
[0441] The lower surface B of the body part 1110 may
form a predetermined angle 6 with respect to the floor
surface G when the body part 1110 is maximally inclined
backward. At this point, the angle 6 between the lower
surface B of the body part 1110 and the floor surface G
may be about 17° to 20°.

[0442] A cover 1131 may be provided at the battery
1130. While the battery 1130 is installed at the body part
1110, the cover 1131 may be exposed to an outside.
Therefore, the cover 1131 may form at least a part of an
exterior of the body part 1110. Also, the user may sepa-
rate or couple the battery 1130 from/to the body part 1110
without disassembling the body part 1110.

[0443] Hereinafter,aprocess in which the battery 1130
is installed or separated at/from the body part 1110 will
be described in detail. However, the following descrip-
tions are limited to the cases in which the center of gravity
of the body part 1110 is located at the front when the
battery 1130 is separated from the body part 1110 and
the center of gravity of the body part 1110 is located at
the rear when the battery 1130 is coupled to the body
part 1110.

[0444] FIG. 56 is aview sequentially illustrating a proc-
ess in which the battery is coupled to the cleaner body.
[0445] FIG. 56A is a view illustrating a state in which
the battery 1130 is separated from the body part 1110,
and FIG. 56B is a view illustrating a state in which the
battery 1130 is coupled to the body part 1110, and FIG.
56C is a view illustrating a state in which the body part
1110 is inclined backward.

[0446] A battery coupling portion 1107 to which the bat-
tery 1130 is coupled is formed at the body part 1110. The
battery coupling portion 1107 may be formed by recess-
ing a part of body part 1110.

[0447] The battery coupling portion 1107 is formed at
a lower side of the body part 1110, and thus the battery
1130 is coupled to the lower side of the body part 1110.
For example, while the battery 1130 is installed at the
body part 1110, the center of gravity of the battery 1130
may be located at a lower side further than the rotating
center of the moving wheel 1120.

[0448] Therefore, since the center of gravity of the bat-
tery 1130 may be moved downward when the battery
1130 is coupled to the body part 1110, travel stability of
the cleaner body 1000 may be enhanced.

[0449] When the battery 1130 is coupled to the lower
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side of the body part 1110, there is an advantage that
the travel stability of the cleaner body 1000 is enhanced.
However, since the battery 1130 should be coupled to
the lower side of the body part 1110, it may be inconven-
ient for the user to couple the battery 1130.

[0450] However, while the battery 1130 is separated
from the body part 1110, the center of gravity of the body
part 1110 may be located at a front of the straightly ex-
tending line passing through the center of the moving
wheel 1120. Therefore, when the battery 1130 is sepa-
rated from the body part 1110, the body part 1110 may
be inclined forward about the moving wheel 1120.
[0451] As the body part 1110 is inclined forward, the
front portion of the lower surface of the body part 1110
comes in contact with the floor surface. At this point, the
battery coupling portion 1107 is obliquely directed up-
ward. Therefore, the user may easily couple the battery
1130.

[0452] The battery 1130 may be coupled in an oblique
direction with respect to the body part 1110 by a coupling
guide portion provided at the battery coupling portion
1107. Specifically, an insertion direction S of the battery
1130 may form an acute angle with respect to each of
the straightly extending line V and floor surface. There-
fore, when the front portion of the lower surface of the
body part 1110 is in contact with the floor surface, the
insertion direction S of the battery 1130 forms the acute
angle with respect to the floor surface.

[0453] When the battery 1130 is coupled to the body
part 1110, the center of gravity of the body part 1110 may
be moved backward. That is, while the battery 1130 is
coupled to the body part 1110, the center of gravity of
the body part 1110 may be located at the rear of the
straightly extending line passing through the center of
the moving wheel 1120.

[0454] In other words, when the battery 1130 is cou-
pled to the body part 1110, the body part 1110 may be
inclined backward about the moving wheels 1120. At this
point, the rear wheel unit 1140 is selectively in contact
with the floor surface. At this point, the lower surface B
ofthe body part 1110 forms a predetermined angle 6 with
respect to the floor surface G.

[0455] FIG. 57 isaview sequentially illustrating a proc-
ess in which the battery is separated from the cleaner
body.

[0456] Specifically, FIG. 57A illustrates a state before

the battery 1130 is separated from the body part 1110,
and FIG. 57B illustrates a state in which the battery 1130
is separated from the body part 1110.

[0457] To separate the battery 1130 from the body part
1110, the user may directly apply a force to the body part
1110 and may tilt forward the body part 1110. Then, the
user may separate the battery 1130 in a direction oppo-
site to the insertion direction S.

[0458] When the battery 1130 is separated from the
body part 1110, the center of gravity of the body part
1110 is moved forward again. Therefore, the body part
1110 may be maintained in a forwardly inclined state.
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[0459] As described above, in the vacuum cleaner of
the present invention, while the battery 1130 is installed
atthe body part 1110, the body part 1110 may be rotated
backward and thus the lower surface of the body part
1110 may be spaced apart from the floor surface. That
is, the body part 1110 may be two-point supported by the
moving wheels 1120 when travelling. In this case, the
cleaner body 1000 may more easily climb over an obsta-
cle, and since travel friction acting on the moving wheels
1120 may be reduced, a labor force required when the
user moves the cleaner body 1000 may also be reduced.
[0460] When the battery 1130 is separated from the
body part 1110, the center of gravity of the body part
1110 is moved forward, and the body part 1110 is rotated
forward, and thus the battery coupling portion 1107 pro-
vided at a rear lower side of the body part 1110 is moved
up. Accordingly, the user may easily couple the battery
1130 to the battery coupling portion 1107.

[0461] FIG. 58 is a diagram showing the concept illus-
trating a reference distance for controlling following
movement of a vacuum cleaner according to anotherem-
bodiment of the present invention.

[0462] The present embodiment is equal to the previ-
ous embodiment except that a component for sensing a
distance between the cleaner body 10 and the handle 23
is further included. Accordingly, hereinafter, only the fea-
tures of the present embodiment will be described.
[0463] Referring to FIG. 58, according to the distance
between the cleaner body 10 and the handle 23, the con-
troller may control output of a wheel motor for driving the
moving wheel. That is, the controller may control sensi-
tivity of control processing of inclination of the cleaner
body 10 according to the distance between the cleaner
body 10 and the handle 23.

[0464] The controller may calculate the distance be-
tween the cleaner body 10 and the handle 23 using a
distance sensor provided in each of the cleaner body 10
and the handle 23. The distance sensor will be described
in detail below with reference to FIG. 59.

[0465] In an example, the controller may calculate the
distance between the cleaner body 10 and the handle 23
at a predetermined interval of time.

[0466] In another example, the controller may calcu-
late the distance between the cleaner body 10 and the
handle 23 whenever itis determined thatthe cleaner body
10 is moved. More specifically, the controller may deter-
mine that the cleaner body 10 is moved whenever the
wheel motor operates or whenever the moving wheel
moves.

[0467] In the present invention, as shown in FIG. 58,
reference distances d1, d2 and d3 for control processing
are defined. At this time, the first reference distance d1
may be less than the second reference distance d2 and
the second reference distance d2 may be less than the
third reference distance d3.

[0468] More specifically, the controller may finish con-
trol of the wheel motor for driving the moving wheel re-
gardless of the inclination angle of the cleaner body 10,
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when the distance between the cleaner body 10 and the
handle 23 is equal to or less than the first reference dis-
tance d1. Accordingly, the first reference distance d1 is
referred to as a stop reference distance.

[0469] Meanwhile, the controller may control the wheel
motor for driving the moving wheel to move the cleaner
body 10 when the distance between the cleaner body 10
and the handle 23 is equal to or less than the first refer-
ence distance d1 and the rotation angle of the cleaner
body relative to the rotation center of the moving wheel
is equal to or greater than a first reference angle in a
state in which the wheel motor is stopped. At this time,
the cleaner body 10 rotating with respect to the rotation
center of the moving wheel means that the angle between
the first half portion 312 of the cleaner body 10 and the
ground decreases.

[0470] In addition, the rotation angle of the cleaner
body 10relative to the rotation center of the moving wheel
is a difference between the angle a of FIG. 47 and the
angle B of FIG. 48 and is equal to the below-described
"reference angle".

[0471] Accordingly, the rotation angle of the cleaner
body 10relative to the rotation center of the moving wheel
may be sensed by the detecting part (306 of FIG. 9).
[0472] More specifically, the first reference angle may
be set to a relatively large value. That is, if the distance
between the cleaner body 10 and the handle 23 is equal
to or less than the first reference distance d1, the con-
troller may control the wheel motor for driving the moving
wheel to move the cleaner body 10, only upon determin-
ing that inclination of the cleaner body 10 is relatively
large.

[0473] In addition, the controller may control the wheel
motor for driving the moving wheel to move the cleaner
body 10, when the distance between the cleaner body
10 and the handle 23 exceeds the first reference distance
d1 and is equal to or less than the second reference dis-
tance d2 and the inclination angle of the cleaner body 10
is equal to or greater than a second reference angle.
[0474] More specifically, the second reference angle
may be set to be less than the first reference angle. That
is, the controller may decrease the reference angle for
starting driving of the wheel motor from the first reference
angle to the second reference angle, when the distance
between the cleaner body 10 and the handle 23 exceeds
the first reference distance d1.

[0475] When the distance between the cleaner body
10 and the handle 23 exceeds the first reference distance
d1, the output of the wheel motor may increase. That is,
the controller may control the voltage applied to the wheel
motor when the distance between the cleaner body 10
and the handle 23 exceeds the first reference distance
d1 to be greater than the voltage applied to the wheel
motor when the distance between the cleaner body 10
and the handle 23 is equal to or less than the first refer-
ence distance d1.

[0476] In addition, the controller may control the wheel
motor for driving the moving wheel to move the cleaner
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body 10, when the distance between the cleaner body
10 and the handle 23 exceeds the second reference dis-
tance d2 and is equal to or less than the third reference
distance d3 and the inclination angle of the cleaner body
10 is equal to or greater than a third reference angle.
[0477] More specifically, the third reference angle may
be set to be less than the second reference angle. That
is, the controller may decrease the reference angle for
starting driving the wheel motor from the second refer-
ence angle to the third reference angle when the distance
between the cleaner body 10 and the handle 23 exceeds
the second reference distance d2.

[0478] In addition, the controller may increase the out-
put of the wheel motor when the distance between the
cleaner body 10 and the handle 23 exceeds the second
reference distance d2. That is, the controller may control
the voltage applied to the wheel motor when the distance
between the cleaner body 10 and the handle 23 exceeds
the second reference distance d2 to be greater than the
voltage applied to the wheel motor when the distance
between the cleaner body 10 and the handle 23 is equal
to or less than the second reference distance d2.
[0479] The above-described first to third reference dis-
tances d1, d2and d3 and thefirstto third reference angles
(not shown) are not fixed and may be differently set ac-
cording to the properties of the vacuum cleaner.

[0480] Meanwhile, unlike the embodiment shown in
FIG. 59, the controller of the vacuum cleaner according
to the present invention may gradually decrease the ref-
erence angle for starting driving of the wheel motor as
the distance between the cleaner body 10 and the handle
23 increases, without setting a plurality of reference dis-
tances.

[0481] More specifically, the controller may set the ref-
erence angle using Equation 1 below.

[Equation 1]

K1
- d+ K2

[0482] In Equation 1 above, o denotes a reference an-
gle, K1 and K2 denote constants, and d denotes the dis-
tance between the cleaner body 10 and the handle 23
calculated by the controller.

[0483] Thatis,the controller may calculate the distance
between the cleaner body 10 and the handle 23 at a
predetermined interval of time and decrease the refer-
ence angle as the calculated distance increases.
[0484] In addition, the controller may increase a volt-
age or current applied to the wheel motor as the calcu-
lated distance increases.

[0485] Meanwhile, the controller may finish control of
the wheel motor for driving the moving wheel if the dis-

a



65 EP 3 424 394 A1 66

tance enters a limited distance (reference distance
range), even when the reference angle is gradually
changed.

[0486] In addition, the controller may perform a first
control method of changing a reference angle based on
a plurality of reference distances and a second control
method of gradually changing a reference angle, based
on user input. That is, the controller may determine
whether the wheel motor for driving the moving wheel is
driven through the first control method or the second con-
trol method according to user input.

[0487] FIG. 59 is a diagram showing the concept illus-
trating a sensor attached to each of a handle and a main
body of a vacuum cleaner to sense a distance between
the handle and the main body according to the present
invention.

[0488] Referringto FIG. 59, a first sensor 910 attached
to the handle 23 and a second sensor 920 attached to
the cleaner body 10 may perform wireless communica-
tion with each other.

[0489] More specifically, the first and second sensors
910 and 920 may transmit or receive a signal having a
pulse capable of penetrating through an object at a pre-
determined distance or less.

[0490] For example, the first and second sensors 910
and 920 may be ultra wide band (UWB) sensors, and a
pulse transmitted or received by the UWB sensor may
be a very short pulse of several nanoseconds or several
picoseconds.

[0491] For reference, UWB wireless technology uses
a very wide frequency band of several GHz or more in a
baseband without using a RF carrier. That is, the UWB
wireless technology uses a very short pulse of several
nanoseconds or picoseconds.

[0492] The pulse emitted from the UWB sensor is of
several nanoseconds or picoseconds and thus has good
penetrability. Accordingly, one UWB sensor may receive
a very short pulse emitted from another UWB sensor re-
gardless of a peripheral obstacle.

[0493] The UWB sensor may include a transmitter and
a receiver formed as one module. That is, the first and
second sensors 910 and 920 may transmit or receive a
signal.

[0494] That is, the first and second sensors 910 and
920 respectively provided in the handle 23 and the clean-
er body 10 transmit and receive pulses capable of pen-
etrating through an object and thus perform wireless
communication regardless of the obstacle.

[0495] For example, when the user turns the corner, if
a wall is present between the handle 23 and the cleaner
body 10 or a user body is located between the handle 23
andthe cleanerbody 10, the distance between the handle
23 and the cleaner body 10 may be calculated using wire-
less communication between the first and second sen-
sors 910 and 920.

[0496] FIG. 60 is a flowchart illustrating a method of
controlling a vacuum cleaner according to the present
invention.
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[0497] Referring to FIG. 60, the controller may sense
the distance d between the cleaner body 10 and the han-
dle 23 using the distance sensors 910 and 920 respec-
tively provided in the cleaner body 10 and the handle 23
(S1001).

[0498] The controller may compare the sensed dis-
tance d with the first to third reference distances (S1002,
S1003).

[0499] The controller may finish driving of the wheel
motor when the sensed distance d is less than the first
reference distance d1 (S1004).

[0500] In addition, the controller may set the reference
angle of the cleaner body for driving the wheel motor to
A when the sensed distance d is equal to or greater than
the first reference distance d1 and is less than the second
reference distance d2 (S1005). At this time, the angle A
may correspond to the second reference angle.

[0501] In addition, the controller may set the reference
angle of the cleaner body to B less than A when the
sensed distance d is equal to or greater than the second
reference distance d2 (S1006). At this time, the angle B
may correspond to the third reference angle.

Claims
1. A vacuum cleaner comprising:

a cleaner body;

a suction hose mounted at a front side of the
cleaner body to suck in dust;

moving wheels provided at both sides of the
cleaner body, rotating to move the cleaner body
and rotatably supporting the cleaner body;
wheel motors connected to the moving wheels
and rotating the moving wheels;

a detecting part provided in the cleaner body
and sensing an inclination angle of the cleaner
body to determine whether the cleaner moves
or stops;

a plurality of obstacle detecting members pro-
vided at a front side of the cleaner body and
located at both sides relative to the suction hose
to detect an obstacle; and

a controller configured to control the wheel mo-
tors based on signals detected by the detecting
part and the plurality of obstacle detecting mem-
bers.

2. Thevacuum cleaner of claim 1, wherein the plurality
of obstacle detecting members include any one of a
laser sensor, an ultrasonic sensor, a proximity sen-
sor and a vision camera.

3. The vacuum cleaner of claim 1, wherein the plurality
of obstacle detecting members are provided at both
sides relative to the suction hose to be angularly
spaced apart from each other by a predetermined
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12.

67
angle.

The vacuum cleaner of claim 1, wherein the plurality
of obstacle detecting members are provided on a
curved surface of the front side of the cleaner body
at a predetermined interval therebetween, and dis-
posed at the same height from the ground.

The vacuum cleaner of claim 1, wherein the plurality
of obstacle detecting members are mounted at po-
sitions angularly spaced apart from the suction hose
by a predetermined angle so as not to detect the
suction hose.

The vacuum cleaner of claim 1, wherein the plurality
of obstacle detecting members, which are laser sen-
sors, include a front sensor provided at both sides
of the suction hose and configured to emit light for-
ward to sense an obstacle located in fornt of the
cleaner body and a lateral sensor provided more
rearward than the front sensor and configured to emit
lightin alateral direction to sense an obstacle located
beside the cleaner bodys.

The vacuum cleaner of claim 6, wherein the lateral
sensor is provided at a position angularly spaced
apart from the suction hose by 90 degree.

The vacuum cleaner of claim 7, wherein the front
sensor is located between the suction hose and the
lateral sensor and emits light in a diagonal direction
between the frontal direction and the lateral direction.

The vacuum cleaner of claim 6, wherein a detectable
distance of the lateral sensor is less than that of the
front sensor.

The vacuum cleaner of claim 1, further comprising:

a handle connected to the suction hose; and

a distance sensor for sensing a distance be-
tween the handle and the cleaner body,
wherein the controller controls the wheel motors
based on an angle detected by the detecting part
and the distance sensed by the distance sensor.

The vacuum cleaner of claim 10,

wherein the controller drives the wheel motors when
an inclination angle of the cleaner body is equal to
or greater than a reference angle in a state in which
the wheel motors stops, and

wherein the reference angle is changed according
to the distance sensed by the distance sensor.

The vacuum cleaner of claim 11, wherein the refer-
ence angle decreases as the distance between the
handle and the cleaner body increases.
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14.
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17.
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20.

68

The vacuum cleaner of claim 11,

wherein a plurality of reference angles are set step-
wise according to the distance between the handle
and the cleaner body, and

wherein the reference angle decreases as the dis-
tance between the handle and the cleaner body in-
creases.

A method of controlling a vacuum cleaner including
moving wheels rotating at both sides of a cleaner
body, wheel motors for driving the moving wheels,
a suction hose located at a center of a front surface
of the cleaner body, a plurality of obstacle detecting
members provided at both sides of the suction hose
and a controllerto control driving of the wheel motors,
the method comprising:

controlling, by the controller, operation of the wheel
motors such that the cleaner body travels while
avoiding an obstacle, upon receiving an obstacle de-
tecting signal from the plurality of obstacle detecting
members.

The method of claim 14, wherein the controller dif-
ferently controls rotation speeds of the moving
wheels in order to avoid the obstacle, when the plu-
rality of obstacle detecting members detect the ob-
stacle.

The method of claim 14, wherein the controller con-
trols rotation directions of the moving wheels to be
opposite to each other in order to avoid the obstacle,
when the plurality of obstacle detecting members de-
tect the obstacle.

The method of claim 14, wherein the controller con-
trols only one of the moving wheels to rotate in order
to avoid the obstacle, when the plurality of obstacle
detecting members detect the obstacle.

The method of claim 14, wherein the plurality of ob-
stacle detecting members include a front sensor pro-
vided at both sides of the suction hose and config-
ured to emit light forward to sense an obstacle locat-
ed at a front side of the cleaner body and a lateral
sensor provided at a rear side of the front sensor and
configured to emit light to a lateral side to sense an
obstacle located at the lateral side of the cleaner
body., as laser sensors.

The method of claim 18, wherein a detectable dis-
tance of the lateral sensor is less than that of the
front sensor.

The method of claim 18, wherein the controller rec-
ognizes a wall when the front sensor and the lateral
sensor located at one side of the suction hose simul-
taneously sense obstacles, and controls the wheel
motors such that the cleaner body travels along the
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wall.

The method of claim 20, wherein, when the front sen-
sor and the lateral sensor sequentially recognize that
an obstacle is not present while the cleaner body
travels along the wall, the controller controls the
wheel motors such that the cleaner body turns to a
corner.

The method of claim 21, wherein the controller con-
trols the wheel motors such that the cleaner body
turns to the corner when a predetermined time is
elapsed after passing through the corner of the wall.

The method of claim 14,

wherein a weight of gravity of the cleaner body is
located at a back side of a rotation shaft of the moving
wheels, and

wherein the controller stops driving of the wheel mo-
tors when the cleaner body rotates in a first direction
such that a rear portion of the cleaner body faces
downward.

The method of claim 23, wherein the controller starts
driving of the wheel motors when the cleaner body
rotates in a second direction opposite to the first di-
rection.

The method of claim 24, wherein the controller con-
trols driving of the wheel motors such that the cleaner
body is kept horizontal with a ground while the clean-
er body travels.
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[Figure 1]
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[Figure 2]
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[Figure 3]

50 511

EP 3 424 394 A1

39

10



[Figure 4]
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[Figure 5]
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[Figure 6]
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[Figure 7]
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[Figure 8]
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[Figure 9]
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[Figure 11]
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[Figure 12]
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[Figure 14]
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[Figure 15}
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[Figure 17]
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[Figure 19}
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[Figure 20]
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