EP 2 826 410 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 826 410 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.01.2015 Bulletin 2015/04

(21) Application number: 14176453.0

(22) Date of filing: 10.07.2014

(51) IntClL:

A47L 9/00 (2006.01) A47L 9/16 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 16.07.2013 KR 20130083467

(71) Applicant: LG Electronics, Inc.
Seoul 150-721 (KR)

(72) Inventors:
* Yun, Changho
153-802 Seoul (KR)
* Zhang, Qingnan
153-802 Seoul (KR)

(74) Representative: Urner, Peter
Ter Meer Steinmeister & Partner
Patentanwilte mbB
Mauerkircherstrasse 45
81679 Miinchen (DE)

(54) Vacuum cleaner

(67)  Provided is a vacuum cleaner (1). The vacuum
cleaner (1) includes a cleaner body (10) including a
mount part (13), a dust container (30) separably mounted
on the mount part (13), a rotatable cover (15) covering
the dust container (30) mounted on the mount part (13),

Fig.l

the rotatable cover (15) being rotatably connected to the
cleaner body (10), and an opening maintenance unit (60)
rotating the rotatable cover (15) up to an automatic rota-
tion position to maintain the rotating state of the rotatable
cover (15) at the automatic rotation position.
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Description
BACKGROUND

[0001] In general, vacuum cleaners are appliances
that suction air and dusts by using a suction force gen-
erated by a suction motor to separate the air from the
dusts, thereby storing the dusts in a dust container and
discharging the air to the outside.

[0002] A technology in which a cover member is main-
tained in a state where the cover member is partially
opened is disclosed in Korean Patent Publication No.
2010-0018785 that is a prior art document. However, ac-
cording to the prior art document, when an external force
is applied to the cover member, the cover member may
not be maintained in the opened state, but be closed by
its self-weight.

SUMMARY

[0003] Embodiments provide a vacuum cleaner.
[0004] Inone embodiment,avacuumcleanerincludes:
a cleaner body including a mount part; a dust container
separably mounted on the mount part; a rotatable cover
covering the dust container mounted on the mount part,
the rotatable cover being rotatably connected to the
cleaner body; and an opening maintenance unit rotating
the rotatable cover up to an automatic rotation position
to maintain the rotating state of the rotatable cover at the
automatic rotation position.

[0005] The rotatable cover may include a hinge mech-
anism, and the opening maintenance unit may include a
first opening maintenance part supporting the hinge
mechanism in the state where the rotatable cover rotates
to the automatic rotation position.

[0006] The firstopening maintenance part may include
an elastic member elastically supporting the hinge mech-
anism.

[0007] The first opening maintenance part may further
include afirst support part supporting one end of the elas-
tic member and a second support part supporting the
other end of the elastic member, and the hinge mecha-
nism may contact the elastic member by a hole defined
by the first support part.

[0008] The hinge mechanism may include a hinge
body, a hinge shaft extending from the hinge body, and
a contact part coupled to or integrated with the hinge
body, and the elastic member may support the contact
part in the state where the rotatable cover rotates to the
automatic rotation position.

[0009] The hinge mechanism may pass through the
hole to press the elastic member, and the elastic member
may be spaced apart from the first support part in a state
where the rotatable cover is closed, and the elastic mem-
ber may contact the first support part, and the contact
part may contact one end of the elastic member on the
hole in the state where the rotatable cover rotates to the
automatic rotation position.
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[0010] The opening maintenance unit may include a
hinge guide including the first opening maintenance part,
and a guide groove for guiding movement of the hinge
mechanism when the rotatable cover rotates may be de-
fined in the hinge guide.

[0011] The opening maintenance unit may further in-
clude a shaft support part supporting the hinge shaft.
[0012] The opening maintenance unit may further in-
clude a second opening maintenance part supporting a
lower portion of the hinge body in a state where the ro-
tatable cover rotates from the automatic rotation position
to a manual rotation position.

[0013] The second opening maintenance part may in-
clude a support rib and a support protrusion protruding
from the support rib to support the hinge body in the state
where the rotatable cover rotates.

[0014] The support protrusion may be disposed on a
moving path of the hinge body while the rotatable cover
rotates, the hinge body and the support protrusion may
interfere with each other while the rotatable cover rotates
to elastically deform at least one of the hinge body and
the support rib, thereby releasing the interference be-
tween the hinge body and the support protrusion to allow
the rotatable cover to further rotate, and when the rotat-
able cover further rotates, the hinge body may be sup-
ported by the support protrusion.

[0015] The dust container may include a compression
member for pressing dusts, and the rotatable cover may
include a driving unitfor driving the compression member
provided in the dust container.

[0016] The drivingunitmay include a compression mo-
tor and a power transmission part for transmitting a power
of the compression motor into the compression member.
[0017] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a view of a state in which a dust container
is separated from a vacuum cleaner according to an
embodiment.

Fig. 2 is a cross-sectional view of a cleaner body
according to an embodiment.

Fig. 3 is a perspective cross-sectional view of the
dust collection according to an embodiment.

Fig. 4 is a cross-sectional view of a state in which a
second transfer part, a connection part, and a press-
ing member are aligned with each other according
to an embodiment.

Figs. 5 and 6 are views illustrating a process of con-
necting a driving unit to the pressing member.

Fig. 7 is a partial cross-sectional view of a state in
which the dust container is mounted on the cleaner
body.
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Fig. 8 is a cross-sectional view of a rotatable cover
including the driving unit.

Fig. 9 is a view of a state in which the rotatable cover
is connected to an opening maintenance unitaccord-
ing to an embodiment.

Fig. 10 is a perspective view of the rotatable cover
according to an embodiment.

Fig. 11 is a perspective view of the opening mainte-
nance unit according to an embodiment.

Fig. 12 is a view of the rotatable cover and the open-
ing maintenance unit in a state where the rotatable
cover is not opened (does not rotate).

Fig. 13 is a view of the rotatable cover and the open-
ing maintenance unit in a state where the rotatable
cover rotates at a first angle.

Fig. 14 is a view of the rotatable cover and the open-
ing maintenance unit in a state where the rotatable
cover rotates at a second angle.

Fig. 15 is a perspective view of the cleaner body in
the state where the rotatable cover rotates at the
second angle.

Fig. 16 is a view of a state in which a dust separation
mechanism is separated in the state where the ro-
tatable cover rotates at the second angle.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[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.

[0020] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompa-
nying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodi-
ments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is
understood that other embodiments may be utilized and
that logical structural, mechanical, electrical, and chem-
ical changes may be made without departing from the
spirit or scope of the invention. To avoid detail not nec-
essary to enable those skilled in the art to practice the
invention, the description may omit certain information
known to those skilled in the art. The following detailed
description is, therefore, not to be taken in a limiting
sense.

[0021] Fig. 1 is a view of a state in which a dust con-
tainer is separated from a vacuum cleaner according to
an embodiment, and Fig. 2 is a cross-sectional view of
a cleaner body according to an embodiment.

[0022] Referring to Figs. 1 and 2, a vacuum cleaner 1
according to an embodiment may include a cleaner body
10including a suction motor for generating a suction force
therein, a dust separation mechanism mounted on the
cleaner body 10 to separate dusts from suctioned air,
and a dust container 30 for storing the dusts separated
from the dust separation mechanism 20.

[0023] Although not shown, the vacuum cleaner 1 may
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further include a connection hose, a suction tube, and a
suction nozzle.

[0024] The cleaner body 10 may include a plurality of
main wheels 11 and auxiliary wheels 12 for moving.
[0025] The cleanser body 10 may include a main body
inflow part through which the air suctioned through the
suction nozzle is introduced. The air introduced into the
cleaner body 10 through the main body inflow part 14
may be introduced into the dust separation mechanism
20. For example, the air introduced into the cleaner body
10 may be introduced into the dust separation mecha-
nism 20 through alower side of the dust separation mech-
anism 20.

[0026] The cleaner body 10 may include a mount part
13 on which the dust separation mechanism 20 and the
dust collection 30 are mounted. For example, the mount
part 13 may be disposed on a front side of the cleaner
body 10, but is not limited thereto.

[0027] After the dust separation mechanism 20 is
mounted first on the mount part 12, and the dust container
30 may be mounted. When the dust container 30 is
mounted on the mount part 13, the dust container 30 may
communicate with the dust separation mechanism 20.
[0028] The cleaner body 10 may further include a ro-
tatable cover 15 covering the dust separation mechanism
20 and the dust container 30 in the state where the dust
separation mechanism 20 and the dust container 30 are
mounted onthe mount part 13. Forexample, the rotatable
cover 15 may be rotatably connected to an upper portion
of the cleaner body 10. Thus, the rotatable cover 15 may
cover an upper side of each of the dust separation mech-
anism 20 and the dust container 30.

[0029] In the dust container 30 is mounted on the
mount part 13, the dust container 30 may surround a
portion of a circumference of the dust separation mech-
anism 20. Thus, when the rotatable cover 15 covers the
dust separation mechanism 20 and the dust container
30 after the dust separation mechanism 20 is mounted
on the mount part 13, and then the dust container 30 is
mounted on the mount part 13, the dust separation mech-
anism 20 may not be exposed to the outside of the cleaner
body 10.

[0030] In the current embodiment, since the dust sep-
aration mechanism 20 is covered by the dust container
30 and the rotatable cover 15, the dust separation mech-
anism 20 may be fixed in position without a separate
fixing unit for fixing the dust separation mechanism 20 to
the cleaner body 10. That is, the dust container 30 and
the rotatable cover 15 may prevent the dust separation
mechanism 20 from moving.

[0031] The rotatable cover 15 may be coupled to the
dust container 30 in the state where the rotatable cover
15 covers the dust container 30. Alternatively, the rotat-
able cover 15 may be coupled to the cleaner body 10 in
the state where the rotatable cover 15 covers the dust
container 30.

[0032] When the rotatable cover 15 is coupled to the
dust container 30, the dust container 30 may be coupled
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to the cleaner body 10 to fix the position of the dust con-
tainer 30.

[0033] The dust separation mechanism 20 may sepa-
rate air from the dusts by using a cyclone flow of the air,
but the present disclosure is not limited thereto.

[0034] Thedustseparation mechanism20 mayinclude
a dust separation body 210 and a cover covering a side
of the dust separation body 210.

[0035] An air suction hole 212 for suctioning air and an
air discharge hole 213 for discharging air may be defined
in alower side of the dust separation body 20 with respect
to Fig. 2. Afilter 214 for allowing air to pass and blocking
a dust having a predetermined size or more may be cou-
pled to a bottom of the dust separation body 210. Thus,
the air suctioned through the air suction hole 212 may
pass through the filter 214 and then be discharged from
the dust separation body 210 through the air discharge
hole 213.

[0036] A dustdischarge hole 216 for discharging dusts
separated from the air may be defined in a side surface
of the dust separation body 210. The dust discharge hole
216 may be defined at a position higher than those of the
air suction hole 212 and the air discharge hole 213.
[0037] Fig. 3 is a perspective cross-sectional view of
the dust collection according to an embodiment, and Fig.
4 is a cross-sectional view of a state in which a second
transfer part, a connection part, and a pressing member
are aligned with each other according to an embodiment.
[0038] Referring to Figs. 2 to 4, the dust container 30
may include a dust collection body 310 and a dust con-
tainer cover covering the dust collection body 310.
[0039] The dust collection body 310 may have an
opened upper side, and the dust container cover 320
may cover the upper side of the dust collection body 310.
[0040] A portion of the dust collection body 310 may
have the same shape as that of the dust separation mech-
anism 20 so that the dust container 30 covers the dust
separation mechanism 20. For example, the dust collec-
tion body 310 may have a recess part 311 in which the
dust separation mechanism 20 is disposed.

[0041] Although not shown, the dust collection body
310 may include a dust inflow hole through which the
dusts discharged from the dust discharge hole 216 of the
dust separation mechanism 20 are introduced.

[0042] A pressing member 360 for pressing the stored
dusts may be disposed in the dust collection body 310.
The pressing member 360 may be rotatably installed
within the dust collection body 310. The pressing member
360 may include a rotatable shaft 364 and a pressing
plate 362 extending laterally from the rotatable shaft 364.
[0043] A fixed shaft 372 connected to the rotatable
shaft 364 may be disposed on the dust collection body
310. For example, the fixed shaft 372 may be disposed
on a bottom of the duct collection body 310, but the
present disclosure is not limited thereto. The fixed shaft
372 may be inserted into a lower portion of the rotatable
shaft 364. Alternatively, the rotatable shaft 364 may be
inserted into an upper portion of the fixed shaft 372.
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[0044] The dust collection body 310 may have a non-
circular shape in horizontal cross-section. Also, while the
pressing member 360 rotates, the pressing member 360
may contact an inner surface of the dust collection body
310. In the current embodiment, the pressing member
360 may contact at least two portions (hereinafter, re-
ferred to as contact parts) of the inner surface of the dust
collection body 310. Thus, the pressing member 360 may
rotate within a range of an angle defined by the two con-
tact parts with respect to the rotatable shaft 364.

[0045] The rotatable cover 15 may include a driving
unit 400 generating a power for rotating the pressing
member 360. Thus, the driving unit 400 may rotate to-
gether with the rotatable cover 15. In the state where the
rotatable cover 15 covers the dust container 30, the driv-
ing unit 400 may be connected to the pressing member
360 disposed within the dust container 30.

[0046] The driving unit400 may include a compression
motor 410 that is capable of bidirectionally rotating and
a power transmission part for transmitting a power of the
compression motor 410. The power transmission part
may include a first transmission part 420 connected to a
shaft of the compression motor 410 and a second trans-
mission part 430 connected to the first transmission part
420.

[0047] The dust container cover 320 may include a
connection part 450 for transmitting the power of the driv-
ing unit 400 into the pressing member 360. The connec-
tion part 450 may be selectively connected to the second
transmission part 430 and the pressing member 360.
That is, the connection part 450 may serve as a third
transmission part.

[0048] That is, when the dust container cover 320 is
coupled to the dust collection body 310, the connection
part 450 may be connected to the pressing member 360
(e.g., the rotatable shaft). When the dust container cover
320 is separated from the dust collection body 320, the
connection between the connection part 450 and the
pressing member 360 may be released.

[0049] Also, when the rotatable cover 15 covers the
dust container 30, the second transmission part 430 may
be connected to the connection part 450. When the ro-
tatable cover 15 is spaced apart from the dust container
30, the connection between the second transmission part
430 and the connection part 450 may be released.
[0050] A portion (e.g., the second transmission part)
of the driving unit 400 may protrude outward from the
rotatable cover 15, and the connection part 450 may be
exposed to the outside of the dust container 30 (e.g., the
dust container cover) so that the driving unit 400 (e.g.,
the second transmission part) is connected to the con-
nection part 450.

[0051] The first transmission part 420 may be, for ex-
ample, a gear. The second transmission part 430 may
include a body 432 and a plurality of gears 434 disposed
along a circumference of the body 432. That is, the sec-
ond transmission part 430 may serve as a gear.

[0052] The body 434 may have an opened side having
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a cylindrical shape. An accommodation part 436 for ac-
commodating a connection guide 440 may be disposed
in the body 434. An elastic member 438 for proving an
elastic force into the connection guide 440 may be dis-
posed on the body 434. The elastic member 438 may
elastically support the connection guide 440 so that the
connection guide accommodated in the body 432 pro-
trudes from the body 432. A groove 442 for accommo-
dating the elastic member 438 may be defined in the
connection guide 440. The connection guide 440 may
linearly move on the body by the elastic member 438,
and the outwardly protruding length of the second trans-
mission part 430 may be variable.

[0053] Arotation prevention part 443 for preventing the
connection guide 440 from relatively rotating with respect
to the body 432 in the state where the connection guide
440 is accommodated in the accommodation part 436.
A groove or hole for preventing the connection guide 440
frominterfering with the rotation prevention part 443 while
the connection guide 440 is accommodated may be de-
fined in the body 432. Thus, the connection guide 440
may rotate together with the body 432.

[0054] The connection guide 440 may include a first
protrusion 446 that is concentrically disposed with re-
spect to the connection part 450 and at least one second
protrusion 447 spaced apart from the first protrusion 446
to rotate the connection part 450.

[0055] The connection part450 includes an accommo-
dation groove 455 for accommodating the first protrusion
446 and a plurality of contact protrusions 456 disposed
in the accommodation groove 455. The accommodation
groove 455 may be defined in an upper portion of the
connection part 450. The plurality of contact protrusions
456 may protrude from an inner surface of the accom-
modation groove 455 toward a center of the accommo-
dation groove 455 and be spaced apart from each other.
A distance between the plurality of contact protrusions
456 may be greater than a thickness of the second pro-
trusion 447. Also, the second protrusion 447 of the con-
nection guide 440 may be accommodated in a space
between two contact protrusions adjacent to each other
of the plurality of contact protrusions 456. When the sec-
ond protrusion 447 is accommodated in the space be-
tween the two contact protrusions 456, the second trans-
mission part 430 may rotate together with the connection
part 450 when the second transmission part 430 rotates.
[0056] For another example, the connection part 450
may include a first accommodation groove in which the
first protrusion 446 is accommodated and a plurality of
second accommodation grooves in which the second
protrusion 447 is accommodated. In this case, the plu-
rality of second accommodation grooves may be dis-
posed to be spaced a predetermined distance from each
other. The arrangement of the plurality of second accom-
modation grooves may be equal to that of the plurality of
contact protrusions 456 of Fig. 3.

[0057] Foranotherexample, the connection guide 440
may include an accommodation groove and a plurality
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of contact protrusions, and the connection part 450 may
include a first protrusion accommodated in the accom-
modation groove and a second protrusion accommodat-
ed between the two contact protrusions.

[0058] The connection part450 may include a first pro-
trusion 451 that is concentrically disposed with respect
to the rotatable shaft 364 of the pressing member 360
and at least one protrusion 452 spaced apart from the
first protrusion 451 to rotate the pressing member 360.
[0059] The rotatable shaft 364 of the pressing member
360 may include an accommodation groove 365 for ac-
commodating the first protrusion 451 of the connection
part 450 and a plurality of contact protrusions 366 dis-
posed in the accommodation groove 365. The accom-
modation groove 365 may be defined in an upper portion
of the rotatable shaft 364. The plurality of contact protru-
sions 366 may protrude from an inner surface of the ac-
commodation groove 365 toward a center of the accom-
modation groove 365 and be spaced apart from each
other. A distance between the plurality of contact protru-
sions 366 may be greater than a thickness of the second
protrusion 452 of the connection part 450. Also, the sec-
ond protrusion 452 of the connection guide 450 may be
accommodated in a space between two contact protru-
sions 366 adjacent to each other of the plurality of contact
protrusions 366. When the second protrusion 452 of the
connection part 450 is accommodated in the space be-
tween the two contact protrusions 366, the connection
part 450 may rotate together with the rotation shaft 364
when the connection part 450 rotates.

[0060] For another example, the rotatable shaft 364
may include a first accommodation groove in which the
first protrusion 451 of the connection part 450 is accom-
modated and a plurality of second accommodation
grooves in which the second protrusion 452 of the con-
nection part 450 is accommodated. In this case, the plu-
rality of second accommodation grooves may be dis-
posed to be spaced a predetermined distance from each
other. The arrangement of the plurality of second accom-
modation grooves may be equal to that of the plurality of
contact protrusions 456 of Fig. 3.

[0061] The dustcontainer cover 320 may include a first
body 321 and a second body 330 coupled to an upper
portion of the first body 321. One of the first and second
bodies 321 and 330 may be coupled to an upper portion
of the duct collection body 310. Also, the connection part
450 may linearly movable and rotatably disposed on the
duct container cover 320.

[0062] The first body 321 may include a first opening
321A through which the connection part 450 passes and
a first guide 322 for guiding the linear movement of the
connection part 450 passing through the first opening
321A. The first guide 322 may extend downward from
the first opening 321A.

[0063] A restriction rib 453 for restricting the downward
movement of the connection part 450 passing through
the opening 321A may be disposed on the connection
part 450. The restriction rib 453 protrudes along a cir-
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cumference of the connection part 450. A contact part
454 may be disposed on the restriction rib 453. The con-
tact part 454 may protrude downward from a bottom sur-
face of the restriction rib 453.

[0064] The first body 321 may include an elastic ring
324 contacting the contact part 454 while the connection
part 450 moves downward and an accommodation part
325 for accommodating the elastic ring 324. Since the
contact part 454 contacts the elastic ring 324 while the
connection part 450 moves downward, collision noises
and damage of the contact part 454 due to the collision
may be reduced. Since the downward movement of the
connection part 450 may be restricted by the elastic ring
324, the elastic ring 324 may serve as a stopper. If the
restriction rib 453 contacts the accommodation part 325,
the accommodation part 325 may serve as the stopper.
[0065] The second body 330 may include a second
opening 331 through which the connection part 450 pass-
es and a second guide 332 for guiding the linear move-
ment of the connection part 450. The second guide 332
may have a cylindrical shape. A portion of the connection
part 450 may be disposed within the second guide 332.
[0066] A stopper 333 for restricting the upward move-
ment of the connection part 450 may be disposed on the
second guide 332. While the connection part 450 moves
upward, the restriction rib 453 may contact the stopper
333 and thus may not further move.

[0067] In a state where the first body 321 and the sec-
ond body 330 are coupled to each other, the stopper 333
(thatmay be referred to as a "first stopper") and the elastic
ring 324 (or the accommodation part) (that may be re-
ferred to as a "second stopper") may be spaced apart
from each other. Thus, the restriction rib 453 may move
between the stopper 333 and the elastic ring 324. Here,
unless an external force is applied to the connection part
450, the connection part 450 may be maintained in the
contact state with the elastic ring 324 by its self-weight.
[0068] Figs. 5 and 6 are views illustrating a process of
connecting the driving unit to the pressing member.
[0069] Fig. 5 illustrates a state in which the second
transmission part and the connection part are connected
to each other, and the connection part and the rotatable
shaft of the pressing member are not connected to each
other. Fig. 6 illustrates a state in which the second trans-
mission part and the connection part are connected to
each other, and the connection part and the rotatable
shaft of the pressing member are connected to each oth-
er. Also, Fig. 4 illustrates a state in which the second
transmission part and the connection part are connected
to each other, and the connection part and the rotatable
shaft of the pressing member are not connected to each
other.

[0070] In the current embodiment, the connection be-
tween the second transmission part and the connection
part may represent a state in which a rotation force of
the second transmission part is transmissible into the
connection part. Also, the connection between the con-
nection part and the rotatable shaft of the pressing mem-
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ber may represent a case in which the rotation force of
the connection part is transmissible into the rotatable
shaft of the pressing member.

[0071] Referring to Fig. 4, when the rotatable cover 15
covers the upper side of the duct container 30 in the state
where the duct container 30 is mounted on the cleaner
body 10, the second transmission part 430, the connec-
tion part 450, and the rotatable shaft 364 of the pressing
member 360 may be arranged in a line. For example, the
second transmission part 430, the connection part 450,
and the rotatable shaft 364 of the pressing member 360
may be aligned in a vertical direction.

[0072] Here, when the second protrusion 447 of the
connection guide 440 is aligned with the contact protru-
sion 456 of the connection part 450, the second protru-
sion 447 of the connection guide 440 may be pressed by
the contact protrusion 456 of the connection part 450 to
move to an upper side of the connection guide 440, and
then, the elastic member 438 may be contracted. In this
state, the rotation force of the second transmission part
430 may not be transmitted into the connection part 450.
[0073] In this case, when the motor 410 is turned on
to rotate the second transmission part 430 at a predeter-
mined angle in a state where the connection part 450 is
stopped, the second protrusion 447 of the connection
guide 440 may be aligned with the space between the
two contact protrusions 456 of the connection part 450.
Thus, as illustrated in Fig. 5, the second protrusion 447
of the connection guide 440 may be inserted into the
space between the two contact protrusions 456 of the
connection part 450 to transmit the rotation force of the
second transmission part 430 into the connection part
450.

[0074] Also, as illustrated in Fig. 5, when the second
protrusion 452 of the connection part 450 is aligned with
the contact protrusion 366 of the rotatable shaft 364, the
second protrusion 452 of the connection part 450 may
be pressed by the contact protrusion 456 of the connec-
tion part 450 to move to an upper side of the connection
guide 440, and then, the elastic member 438 may be
contracted. In this state, the rotation force of the connec-
tion part 450 may not be transmitted into the pressing
member 360. However, when the connection part 450
rotates at a predetermined angle in the state where the
pressing member 360 is stopped, the second protrusion
452 of the connection part 450 may be aligned with the
space between the two contact protrusions 366 of the
rotation shaft 364. Thus, as illustrated in Fig. 6, the sec-
ond protrusion 452 of the connection part 450 may be
inserted into the space between the two contact protru-
sions 3666 of the rotatable shaft 364 to transmit the ro-
tation force of the connection part 350 into the pressing
member 360.

[0075] According to the current embodiment, the con-
nection guide 40 may be movably disposed on the rotat-
able cover 15, and the connection part 450 may be mov-
ably disposed on the duct container cover 320. Thus,
even though the second transmission part 430 and the
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connection part 450 are not connected to each other, or
the connection part 450 and the rotatable shaft 364 of
the pressing member 360 are not connected to each oth-
er in the state where the rotatable cover 15 covers the
dust container 30, if the compression motor 410 is turned
on, the second transmission part 430 and the connection
part 450 are connected to each other while the second
transmission part 430 rotates. In addition, while the con-
nection part 450 rotates, the connection part 450 and the
rotatable shaft of the pressing member 360 may be con-
nected to each other.

[0076] Also, the connection guide 440, the connection
part450, and the rotatable shaft 364 of the pressing mem-
ber 360 may have the same center by the first protrusion
446 of the connection guide 440 and the first protrusion
451 of the connection part 450. Thus, the power of the
compression motor 410 may be stably transmitted into
the rotatable shaft 364 of the pressing member 360.
[0077] In the current embodiment, in the state where
the duct container cover 320 is coupled to the dust col-
lection body 310, the connection part 450 may move on
the dust container cover 320 in a direction parallel to an
extension direction of the rotatable shaft 364 of the press-
ing member 360.

[0078] Fig. 7 is a partial cross-sectional view of a state
in which the dust container is mounted on the cleaner
body, and Fig. 8 is a cross-sectional view of a rotatable
cover including the driving unit.

[0079] Referring to Fig. 7, the dust container 30 may
further include a handle 340 to be grasped by a user.
[0080] The handle 340 may include a handle body 341
extending from the dust collection body 310 and a handle
cover 342 coupled to the handle body 341.

[0081] The handle 340 may further include a coupling
unit for coupling the dust container 30 to the cleaner body
10. Here, the coupling unit may couple the dust container
30 to the mount part 13 of the cleaner body 10 and the
rotatable cover 15.

[0082] The coupling unit may include a lever 346 dis-
posed on the handle body 341 and the handle cover 340
and first and second coupling parts 350 and 355 that
operate by the lever 346.

[0083] Thelever 346 mayinclude alever body 347 and
a push part 348 extending upward from the leaver body
347 and pushed by the user. The push part 348 may be
exposed to the outside of the handle 340 through an
opening 344 defined in the handle cover 342.

[0084] The push part 348 may be disposed to contact
the first coupling part 350. Also, the first coupling part
350 may be supported by the elastic member 354. The
first coupling part 350 includes a first body 353 supported
by the elastic member 354 and a first hook part 352 ex-
tending from the first body 353. The first hook part 352
may pass through a first hook hole 168 defined in the
rotatable cover 15 and then be hooked on the rotatable
cover 15.

[0085] The first hook part 352 may be exposed to the
outside of the handle 340 through an opening 345 defined
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in the handle cover 342. For another example, the open-
ing 345 through which the first hook part 352 protrudes
may be defined in the handle body 341.

[0086] Although not shown, the second coupling part
355 may be elastically supported by the elastic member.
The second coupling part 355 may include a second hook
part 356. The second hook part 356 may be hooked on
the mount part 13 by a second hook hole 132 defined in
the mount part 13.

[0087] When the push part 348 of the lever 346 is
pushedinthe state where the firsthook part 352 is hooked
on the rotatable cover 15, and the second hook part 356
is hooked on the mount part 13, the first and second
coupling parts 350 and the 355 rotate by the lever 346.
As a result, the first hook part 352 may fall out the first
hook hole 168, and the second hook part 356 may fall
out the second hook hole 132.

[0088] Unlike the current embodiment, the first cou-
pling part 350 is not provided on the handle 340, but is
provided on the rotatable cover 15. For another example,
when the rotatable cover 15 is not coupled to the dust
container 30, but is coupled to one portion of the cleaner
body 10, one of the first and second coupling parts may
be omitted.

[0089] According to the current embodiment, since the
lever is manipulated once to release the coupling be-
tween the first coupling part 350 and the rotatable cover
15 and between the second coupling part 355 and the
mount part 13, user’s convenience may be improved.
[0090] Referring to Fig. 8, the rotatable cover 15 may
include a first cover body 150, a second cover body 160
coupled to the first cover body 150, and a third cover
body 170 coupled to the first or second cover body 150
or 160.

[0091] The compression motor 410 may be seated on
the first cover body 150. The first cover body 150 may
include a first accommodation part 152 in which the com-
pression motor 410 is accommodated and a second ac-
commodation part 153 in which a portion of the second
transmission part 430 is accommodated.

[0092] An opening 154 through which the connection
guide 440 of the second transmission part 430 passes
may be defined in the first cover body 150. The opening
154 may be defined in the second accommodation part
153. Here, the connection guide 440 may include a hook
protrusion 444 for restricting the downward movement
of the connection guide 440 in the state where the con-
nection guide 400 passes through the hole 154. The hook
protrusion 444 may contact a top surface of the first cover
body 150.

[0093] The second coverbody 160 may coveran upper
side of the compression motor410. That is, the compres-
sion motor 410 may be disposed between the first cover
body 150 and the second cover body 160.

[0094] The first transmission part 420 and the second
transmission part 430 may be seated on an upper portion
of the second cover body 160. The second cover body
160 has a first hole 162 through which a shaft of the



13 EP 2 826 410 A1 14

compression motor 410 passes and a second hole 164
through which the second transmission part 430 passes.
Thus, the second transmission part 430 may pass
through the second hole 164 and the opening 154 to pro-
trude to the outside (e.g., a lower side of the rotatable
cover) of the rotatable cover 15.

[0095] The first hook hole 168 in which the first hook
part 352 is inserted may be defined in the second cover
body 160.

[0096] The third cover body 170 may cover the first
transmission part 420 and the second transmission part
430. Here, the third cover body 170 may be formed of a
transparent or translucent material so that the user sees
the first and second transmission parts 420 and 430 from
the outside.

[0097] Thatis, inthe currentembodiment, the rotatable
cover 150 may include the cover body that covers the
whole or a portion of the power transmission part, and
the cover body may be formed of the transparent or trans-
lucent material. Thus, according to the current embodi-
ment, since the power transmission part provided in the
rotatable cover 150 may be shown from the outside,
whether the power transmission part normally operates
may be easily confirmed.

[0098] Alternatively, the second cover body 160 of the
rotatable cover 15 may be omitted. In this case, the third
cover body may be formed of the transparent or translu-
cent material.

[0099] Fig. 9is a view of a state in which the rotatable
cover is connected to an opening maintenance unit ac-
cording to an embodiment, Fig. 10 is a perspective view
of the rotatable cover according to an embodiment, and
Fig. 11 is a perspective view of the opening maintenance
unit according to an embodiment.

[0100] Referring to Figs. 9 to 11, the cleaner body 10
may further include an opening maintenance unit 60 for
maintaining the state in which the rotatable cover 15 ro-
tates in one direction (for example, upward).

[0101] The rotatable cover 15 may include at least one
hinge mechanism 180 for rotating the rotatable cover.
Here, the hinge mechanism 180 may extend from the
first or second cover body 150 or 160. Although two hinge
mechanisms are illustrated in Fig. 9, since the two hinge
mechanisms have the same structure, one hinge mech-
anism will be described.

[0102] The hinge mechanism 180 may include a hinge
body 181 extending from the rotatable cover 15, a hinge
shaft 186 disposed on the hinge body 181, and a contact
part 185 extending from the hinge body 181.

[0103] The hinge body 181 may include a first exten-
sion part 182 extending backward from the rotatable cov-
er 15 and a second extension part 183 extending upward
from the first extension part 182. Also, the hinge shaft
186 may be disposed on the second extension part 183.
However, the shape of the hinge body 181 may be ex-
emplified and thus may vary according to the cleaner.
[0104] The contact part 185 may be integrated with the
hinge body 181 or coupled to the hinge body 181 by using
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a coupling part 184.

[0105] The opening maintenance unit 60 may include
a hinge guide 610 supporting at least one hinge mecha-
nism 180. When the hinge mechanism is provided in plu-
rality, the opening maintenance unit 60 may include a
plurality of hinge guides 610 and 620 and a connection
part 650 connecting the plurality of hinge guides 610 and
620 to each other. Of cause, the connection part 650 may
be omitted.

[0106] The hinge guide 610 may include first opening
maintenance parts 621, 622, and 70 for maintaining the
opening of the rotatable cover 15 when the rotatable cov-
er 15 rotates at a first angle, second opening mainte-
nance parts 634 and 636 for maintaining the opening of
the rotatable cover 15 when the rotatable cover 15 rotates
at a second angle greater than the first angle, and a shaft
support part 630 supporting the hinge shaft 186. In this
specification, the position of the rotatable cover that ro-
tates at the first angle may be referred to as a first rotation
position (or an automatic rotation position), and the po-
sition of the rotatable cover that rotates at the second
angle may be referred to as a second rotation position
(or manual rotation position).

[0107] Although the first opening maintenance parts
621,622, and 70, the second opening maintenance parts
634 and 636, and the shaft support part 630 are integrat-
ed with each other in Fig. 11, the present disclosure is
not limited thereto. For example, the first opening main-
tenance parts 621, 622, and 70, the second opening
maintenance parts 634 and 636, and the shaft support
part630 may be separately provided with respect to each
other.

[0108] Also, the hinge guide 610 may be integrated
with the cleaner body 10 or be coupled to the cleaner
body 10. For another example, the first opening mainte-
nance parts 621, 622, and 70, the second opening main-
tenance parts 634 and 636, and the shaft support part
630 may be integrated with the cleaner body 10, or each
of the first opening maintenance parts 621, 622, and 70,
the second opening maintenance parts 634 and 636, and
the shaft support part 630 may be coupled to the cleaner
body 10.

[0109] The first opening maintenance parts 621, 622,
and 70 may include an elastic member 70, a first support
part 621 supporting one end of the elastic member 70,
and a second support part 622 supporting the other end
of the elastic member 70. Here, at least one of the first
and second support parts 621 and 622 may be integrated
with the cleaner body 10 or be coupled to the cleaner
body 10.

[0110] A hole 623 through which the contact part 185
of the hinge body 181 passes may be defined in the first
support part 621. Also, the hinge body 181 and the con-
tact part 185 may pass through the hole 623 to contact
the elastic member 70. The contact part 185 may press
the elastic member 70 according to the rotation angle of
the hinge body 181 to contract the elastic member 70.
For another example, the two first support parts 621 may
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be spaced apart from each other to form the hole 623.
[0111] Also, in the state where the contact part 185
passes through the hole 623 to contact the elastic mem-
ber 70, the elastic member 70 may elastically support
the contact part 185 of the hinge body 181. In this spec-
ification, the elastic member 70 may elastically support
the contact part 185 of the hinge body 181 in a direction
in which the rotatable cover 15 rotates upward.

[0112] The second opening maintenance parts 634
and 636 may include a support rib 634 extending upward
from a bottom surface of the hinge guide 610 and a sup-
port protrusion 636 protruding from the support rib 634.
The support protrusion 636 may support the hinge body
181 (e.g., the second extension part 183) when the ro-
tatable cover 15 rotates at the second angle.

[0113] Here, the support protrusion 636 may be dis-
posed on a moving path of the hinge body 181 when the
rotatable cover 15 rotates between the first angle and
the second angle.

[0114] The shaft support part 630 may include a seat
groove 632 on which the hinge shaft 186 is seated.
[0115] A guide groove 625 for guiding the movement
of the contact part 185 when the rotatable cover 15 ro-
tates may be defined in the bottom surface of the hinge
guide 610.

[0116] Hereinafter, an effect of the opening mainte-
nance unit according to the position of the rotatable cover
will be described.

[0117] Fig. 12 is a view of the rotatable cover and the
opening maintenance unit in a state where the rotatable
cover is not opened (does not rotate), Fig. 13 is a view
of the rotatable cover and the opening maintenance unit
in the state where the rotatable cover rotates at the first
angle, and Fig. 14 is a view of the rotatable cover and
the opening maintenance unit in the state where the ro-
tatable cover rotates at the second angle. Fig. 15 is a
perspective view of the cleaner body in the state where
the rotatable cover rotates at the second angle, and Fig.
16 is a view of a state in which a dust separation mech-
anism is separated in the state where the rotatable cover
rotates at the second angle.

[0118] Referringto Figs. 11 and 12, when the rotatable
cover 15 is coupled to the dust container 30, the contact
part 185 of the hinge body 181 may pass through the
hole 623 of the first support part 621 to press the elastic
member 70, thereby contracting the elastic member 70.
When the elastic member 70 is contracted, one end of
the elastic member 70 may be spaced apart from the first
support part 621.

[0119] Inthis state, when the coupling between the first
coupling part 350 and the rotatable cover 15 is released,
and also, the coupling between the second coupling part
355 and the mount part 13 is released, the elastic mem-
ber 70 may push the contact part 185 of the hinge body
181 by the elastic force of the elastic member 70 as il-
lustrated 13. Thus, the rotatable cover 15 may automat-
ically rotate upward with respect to the hinge shaft 186.
[0120] Whilethe elasticmember 70 pushes the contact
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part 185 of the hinge body 181, when the rotatable cover
15 rotates at a first angle 61 with respect to the hinge
shaft 186, the elastic member 70 may contact the first
support part 621. Then, the elastic member 70 may be
stopped.

[0121] In this state, an end of the contact part 185 of
the hinge body 181 may be disposed in the hole 623 of
the first support part 621 to contact one end of the elastic
member 70. Here, the elastic member 70 may have an
elastic force greater than the downward rotation force
due to the self-weight of the rotatable cover 15. Thus,
the rotatable cover 15 may be maintained to the rotating
state thereof by the elastic member 70 in the state where
the rotatable cover 15 rotates at the first angle.

[0122] Even though an external force is applied to the
rotatable cover 15 in the state where the rotatable cover
15 rotates at the first angle, and then is removed after
the rotatable cover 15 rotates downward, if the rotatable
cover 15 is not coupled to the first coupling part 350, the
rotatable cover 15 may rotate again upward by the elastic
member 70 to maintain the opened state thereof.
[0123] Referringto Figs. 14 and 15, when the user lifts
the rotatable cover 15 upward in the state of the Fig. 13,
the rotatable cover 15 may rotate upward with respect to
the hinge shaft 186 of the hinge body 181. Here, when
the rotatable cover 15 rotates upward at the first rotation
position, the contact part 185 may be spaced apart from
the elastic member 70 to fall out the hole 623.

[0124] While the rotatable cover 15 rotates upward,
the hinge body 181 may contact the support protrusion
636 to interfere with the support protrusion 636. In this
state, if the rotation force is further applied to the rotatable
cover 15, the hinge body 181 and/or the support rib 634
may be elastically deformed to release the interference
between the support protrusion 636 and the hinge body
181. Also, when the force for rotating the rotatable cover
15 upward is removed in the state where the rotatable
cover 15 rotates at the second angle 62, the hinge body
181 of the rotatable cover 15 may be supported by the
support protrusion 636 and maintained in the opened
state thereof. Here, unless the force for rotating the ro-
tatable cover 15 downward is applied to the rotatable
cover 15, the hinge body 181 or the support rib 634 may
not be elastically deformed by the self-weight thereof and
be maintained in the state in which the hinge body 181
is seated on the support protrusion 636.

[0125] Inthe state of Fig. 15, the dust separation mech-
anism 20 may be separated from the cleaner body 10.
Here, the dust separation mechanism 20 may be sepa-
rated together with an air flow guide 80. Here, the air flow
guide 80 may be separably connected to a lower portion
of the dust separation mechanism 20. The air flow guide
80 may guide air discharged from the dust separation
mechanism 20 toward the suction motor and include a
filter.

[0126] According to the current embodiment, since the
rotatable coveris maintained in the rotating state (opened
state) by the opening maintenance unit, the dust contain-
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ermay be easily mounted on or separated from the mount
part without interfering with the rotatable cover.

[0127] Also, since the rotatable cover is maintained in
the opened state at the first rotation position when the
rotatable cover is not mounted on the dust container or
is not coupled to the dust container, whether the dust
container is mounted, or whether the rotatable cover is
coupled to the dust container may be easily confirmed.
[0128] Also, since the rotatable cover including the
power transmission part is maintained in the rotating
state by the opening maintenance unit, the interference
between the dust container and the power transmission
part while the dust container is mounted on the mount
part may be prevented to prevent the power transmission
part from being damaged.

[0129] Although the opening maintenance unit in-
cludes the first and second opening maintenance parts
in the foregoing embodiment, the present disclosure is
not limited thereto. For example, the opening mainte-
nance unit may include only one of the first and second
opening maintenance parts according to a kind of clean-
er.

[0130] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims
1. A vacuum cleaner comprising:

a cleaner body comprising a mount part;

a dust container separably mounted on the
mount part;

a rotatable cover configured to cover the dust
container mounted on the mount part, the rotat-
able cover being rotatably connected to the
cleaner body; and

an opening maintenance unit configured to ro-
tate the rotatable cover up to an automatic rota-
tion position to maintain the rotating state of the
rotatable cover at the automatic rotation posi-
tion.

2. The vacuum cleaner according to claim 1, wherein
the rotatable cover comprises a hinge mechanism,
and
the opening maintenance unit comprises afirst open-
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10

10.

ing maintenance part to support the hinge mecha-
nism in the state where the rotatable cover rotates
to the automatic rotation position.

The vacuum cleaner according to claim 2, wherein
the first opening maintenance part comprises an
elastic member to elastically support the hinge
mechanism.

The vacuum cleaner according to claim 3, wherein
the first opening maintenance part further comprises
a first support part to support one end of the elastic
member and a second support part to support the
other end of the elastic member, and

the hinge mechanism contacts the elastic member
by a hole defined by the first support part.

The vacuum cleaner according to claim 3 or 4,
wherein the hinge mechanism comprises a hinge
body, a hinge shaft extending from the hinge body,
and a contact part coupled to or integrated with the
hinge body, and

the elastic member supports the contact part in the
state where the rotatable cover rotates to the auto-
matic rotation position.

The vacuum cleaner according to claim 4, wherein
the hinge mechanism passes through the hole to
press the elastic member, and the elastic member
is spaced apart from the first support part in a state
where the rotatable cover is closed, and

the elastic member contacts the first support part,
and the contact part contacts one end of the elastic
member on the hole in the state where the rotatable
cover rotates to the automatic rotation position.

The vacuum cleaner according to any one of claims
2 to 6, wherein the opening maintenance unit com-
prises a hinge guide comprising the first opening
maintenance part, and

a guide groove to guide movement of the hinge
mechanism when the rotatable cover rotates is de-
fined in the hinge guide.

The vacuum cleaner according to claim 5, wherein
the opening maintenance unit further comprises a
shaft support part to support the hinge shaft.

The vacuum cleaner according to any one of claims
2 to 7, wherein the opening maintenance unit further
comprises a second opening maintenance part to
support a lower portion of the hinge body in a state
where the rotatable cover rotates from the automatic
rotation position to a manual rotation position.

The vacuum cleaner according to claim 9, wherein
the second opening maintenance part comprises a
support rib and a support protrusion protruding from
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the support rib to support the hinge body in the state
where the rotatable cover rotates.

The vacuum cleaner according to claim 10, wherein
the support protrusion is disposed on a moving path
of the hinge body while the rotatable cover rotates,
the hinge body and the support protrusion interfere
with each other while the rotatable cover rotates to
elastically deform at least one of the hinge body and
the support rib, thereby releasing the interference
between the hinge body and the support protrusion
to allow the rotatable cover to further rotate, and
when the rotatable cover further rotates, the hinge
body is supported by the support protrusion.

The vacuum cleaner according to claim 1, wherein
the dust container comprises a compression mem-
ber to press dusts, and

the rotatable cover comprises a driving unit to drive
the compression member provided in the dust con-
tainer.

The vacuum cleaner according to claim 12, wherein
the driving unit comprises a compression motor and
a power transmission part to transmit a power of the
compression motor into the compression member.
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