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(57) A noise reduction device according to the pre-
sent disclosure includes: a guide flow path guiding air
discharged through an air outlet; a first flow path having a
first end communicating with the guide flow path and a
second end that is open, the first flow path extendingin a
first direction; and a second flow path having a first end
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connected between the first end and the second end of
the first flow path and a second end that is closed, the
second flow path extending in a second direction inter-
secting the first direction, wherein the guide flow path
overlaps the second flow path in the first direction.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The following disclosure relates to a noise re-
duction device for cleaners.

2. Description of the Related Art

[0002] Cleaners may be classified into a manual clea-
ner for cleaning while a user directly moves the cleaner,
and arobot cleaner for cleaning while traveling by itself. In
addition, the manual cleaner may be classified into a
canister-type cleaner, an upright-type cleaner, a han-
dy-type cleaner, a stick-type cleaner, or the like, depend-
ing on the shape of the cleaner.

[0003] The cleaner includes an impeller providing a
driving force for sucking dust and a suction motor rotating
the impeller. Noise of the cleaner is generated due to the
rotation of the impeller in the cleaner. The noise of the
cleaner includes noise having a uniform frequency de-
pending on a rotation period of the impeller.

[0004] The noise of the cleaner mainly includes noise
caused by the operation of a motor, and flow noise
caused when air (flow) passes through an air inlet and
is discharged through an air outlet. Most of the noise from
the motor appears as a peak component, and the noise
from the air flow appears as base noise.

[0005] The noise of the cleaner is generated at the air
outlet, but the air outlet is a hole for discharging air, such
thatitis difficult to provide a sound insulation structure for
the air outlet. Further, if the air outlet is blocked to reduce
noise, a suction performance of the cleaner is reduced.
[0006] Korean Laid-Open Patent Publication No.
2010-0109775 (hereinafter referred to as related art 1)
discloses a noise reduction device for a vacuum cleaner
including a vibration isolation cover for absorbing vibra-
tion from a fan motor of the vacuum cleaner, a soundproof
pad for blocking noise generated by vibration of the fan
motor, and a grill for guiding air to be discharged in a
direction inclined at a predetermined angle. By using this
structure, related art 1 reduces the noise generated dur-
ing operation of the vacuum cleaner as much as possible.
[0007] However, related art 1 has a problem in that by
merely providing the inclined grill through which air is
discharged, noise is not reduced effectively, and flow
noise (base noise) cannot be improved.

[0008] Korean Laid-Open Patent Publication No.
2006-0062145 (hereinafter referred to as related art 2)
discloses a noise reduction device for fan motor of a
vacuum cleaner for reducing noise generated by the
fan motor. The noise reducing device disclosed in related
art 2 includes a fan motor for generating an air flow, a front
support member disposed at the front of the fan motor so
that the fan motor is supported by the front support
member, an internal noise absorption member disposed
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outside the fan motor so as to absorb noise generated by
the fan motor, and an external noise absorption member
disposed outside the internal noise absorption member
so astoabsorb noise generated by the fan motor. Further,
a plurality of air vent holes, through which air passes, are
formed in an outer circumferential surface of a noise
reduction member.

[0009] However, related art 2 has a problem in that
production cost increases due to the use of the interna-
I/lexternal noise absorption members, and effects vary
depending on materials, and when applied to cleaners, it
is difficult to achieve standardization and common use,
thereby leading to an increase in production cost.
[0010] Korean Patent No. 10-1309678 (hereinafter re-
ferred to as related art 3) discloses a device for reducing
noise and vibration of an impeller in a vacuum cleaner, in
which as for the air drawn in through an air inlet of the
impeller, noise is canceled out by generating mutual
resonance between a noise waveform of air introduced
into a cylindrical support stand and a noise waveform of
air passing through an air hole of the support stand and
temporarily staying in a cylindrical intermediate pipe in-
stalled at a longitudinal center of the support stand
through the impeller to flow downward, thereby signifi-
cantly reducing severe noise and vibration generated
due to the air rapidly drawn into the impeller, preventing
noise pollution of the surroundings due to severe noise
from the impeller of a vacuum cleaner, and changing air
cavities between blades due to an increase in air drawn
into the impeller of a vacuum cleaner, so as to reduce the
noise from an impeller drive motor, as well as to extend
lifetime of the vacuum cleaner and the impeller.

[0011] However, related art 3 has a problem in that the
device is limited to the noise of the impellerin the cleaner,
such that flow noise (base noise) cannot be reduced, and
the device may be applied at limited positions, thereby
making it difficult to achieve common use for various
types of cleaners.

Prior art documents

Patent documents

[0012]
Korean Laid-Open Patent Publication No.
2010-0109775
Korean Laid-Open Patent Publication No.

2006-0062145
Korean Patent No. 10-1309678

SUMMARY

[0013] Itis a first objective of the present disclosure to
reduce noise, generated during operation of a cleaner, by
using a resonance sound-absorbing effect without affect-
ing the cleaning performance.

[0014] Itis asecond objective of the presentdisclosure
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to prevent air from being discharged to a user’s face,
while effectively reducing noise in limited height condi-
tions.

[0015] Itis athird objective of the present disclosure to
reduce noise of various frequencies by using a flow path
for reducing noise which is defined by an upper member
and a lower member that are coupled to each other, and
by changing the upper member and the lower member.
[0016] Inordertoachieve the above objectives, anoise
reduction device for use in a cleaner according to an
embodiment of the present disclosure includes: a guide
flow path guiding air discharged through an air outlet; a
first flow path having a first end communicating with the
guide flow path and a second end that is open, the first
flow path extending in a first direction; and a second flow
path having a first end connected between the first end
and the second end of the first flow path and a second end
thatis closed, the second flow path extending in a second
direction intersecting the first direction, wherein the guide
flow path overlaps the second flow path in the first direc-
tion.

[0017] A noise reduction device for use in a cleaner
according to an embodiment of the present disclosure
includes: a guide flow path guiding air discharged
through an air outlet; a first flow path having a first end
communicating with the guide flow path and a second
end that is open, the first flow path extending in a first
direction; and a second flow path having a first end
connected between the first end and the second end of
the first flow path and a second end that is closed, the
second flow path extending in a second direction inter-
secting the first direction.

[0018] The guide flow path may include: a first guide
flow path communicating with the air outlet, and having a
ring shape that surrounds a central axis parallel to the first
direction; and a second guide flow path having a first end
communicating with the first guide flow path and a second
end communicating with the first flow path, the second
guide flow path extending in the second direction.
[0019] A center of the first flow path may overlap the
central axis of the first guide flow path in the first direction.
[0020] The first flow path may have a circular cross-
sectional shape.

[0021] The second flow path may be disposed to sur-
round a portion of the first flow path.

[0022] The second flow path may have a ring shape
about the center of the first flow path.

[0023] In addition, the noise reduction device may
further include a third flow path having a first end that
communicates with the open second end of the first flow
path, and having a second end that is open, wherein the
third flow path may extend in the second direction.
[0024] The firstdirection and the second direction may
be perpendicular to each other.

[0025] The firstend and the second end of the first flow
path may have different cross-sectional areas.

[0026] The firstend and the second end of the first flow
path may have a same cross-sectional area.
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[0027] A diameter of the first flow path may be greater
than a width of the second flow path.

[0028] A diameter of the second flow path may be
greater than a diameter of the first flow path.

[0029] A width of the second guide flow path may be
greater than a width of the second flow path.

[0030] Awidthofthe third flow path may be greaterthan
a width of the second guide flow path and a width of the
second flow path.

[0031] The guide flow path may be disposed so as not
to overlap the first flow path in the first direction.

[0032] In addition, the noise reduction device may
further include: a lower member coupled to the cleaner
and defining a portion of the first flow path which is formed
between the guide flow path and the lower member; and
an upper member coupled to the lower member, defining
another portion of the first flow path, and defining the
second flow path which is formed between the lower
member and the upper member.

[0033] The lower member may include: a lower lateral
surface defining a lower space centered around the first
direction; a lower top surface connected to one end of the
lower lateral surface and covering the lower space; a
lower hole formed in the lower top surface; and a lower
cover overlapping the lower hole in the first direction, and
disposed in the lower space.

[0034] Afastening part, fastened to the cleaner, may be
formed on the lower lateral surface.

[0035] The upper member may include: an upper lat-
eral surface defining an upper space centered around the
first direction; an upper top surface connected to one end
ofthe upper lateral surface and covering the upper space;
and an upper hole formed in the upper top surface.
[0036] A portion of the lower lateral surface may be
inserted into the upper lateral surface.

[0037] The upperlateral surface may furtherinclude an
upper support supporting the lower lateral surface to
maintain a distance between the lower top surface and
the upper top surface.

[0038] The upper member may further include an
upper cover covering the upper top surface and the upper
hole, and a separation part separating the upper cover
and the upper top surface.

[0039] A plurality of separation parts may be provided,
wherein the plurality of separation parts may be arranged
on an arbitrary closed curve enclosing the upper hole in
the first direction.

[0040] A center of the upper hole and a center of the
lower hole may overlap each other in the first direction.
[0041] A diameter of the upper hole may be equal to a
diameter of the lower hole.

[0042] A noise reduction device for use in a cleaner
according to another embodiment of the present disclo-
sure includes: a lower member having a guide flow path
guiding air discharged through an air outlet, the lower
member having a lower hole communicating with the
guide flow path; and an upper member coupled to the
lower member and defining a second flow path which is
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formed between the lower member and the upper mem-
ber, the upper member having an upper hole commu-
nicating with the lower hole and the second flow path,
wherein the guide flow path overlaps the second flow
path in the first direction, and the second flow path is
disposed so as not to overlap the upper hole and the
lower hole in the first direction.

[0043] The upper hole and of the lower hole may over-
lap each other in the first direction, and the second flow
path may be disposed to surround the upper hole and the
lower hole when viewed from the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

FIG. 1 is a side elevation view illustrating a state of
use of a cleaner 1 according to an embodiment of the
present disclosure.

FIG. 2is a perspective view of the cleaner 1 of FIG. 1,
from which a nozzle module 70 is removed.

FIG. 3is a side elevation view of the cleaner 1 of FIG.
2.

FIG.4Ais atop elevation view of the cleaner 1 of FIG.
2.

FIG. 4B is a top elevation view of a cleaner 1 accord-
ing to another embodiment of the present disclosure.
FIG. 5 is a cross-sectional view of the cleaner 1 of
FIG. 3, taken horizontally along line S1-S1°.

FIG. 6 is a cross-sectional view of the cleaner 1 of
FIG. 4A, taken vertically along line S2-S2’.

FIG. 7 is a perspective view of a noise reduction
device according to an embodiment of the present
disclosure, which is coupled to the cleaner 1 illu-
strated in FIG. 2.

FIG. 8 is a diagram illustrating only an upper portion
of a main body of the cleaner and the noise reduction
device 200 of FIG. 7 according to an embodiment of
the present disclosure.

FIG. 9 is an exploded view of the cleaner and the
noise reduction device 200 illustrated in FIG. 8.
FIG. 10is a longitudinal sectional view of the cleaner
and the noise reduction device illustrated in FIG. 8.
FIG. 11 is a longitudinal sectional view of a noise
reduction device according to an embodiment of the
present disclosure.

FIG. 12 is an exploded perspective view of the noise
reduction device illustrated in FIG. 11.

FIG. 13 is a longitudinal sectional view of a noise
reduction device according to another embodiment
of the present disclosure.

FIG. 14 is a longitudinal sectional view of a noise
reduction device according to yet another embodi-
ment of the present disclosure.

FIG. 15 is a longitudinal sectional view of a noise
reduction device according to further another embo-
diment of the present disclosure.

FIG. 16 is a perspective view of an upper member of
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a noise reduction device according to yet another
embodiment of the present disclosure.

FIG. 17 is a diagram illustrating levels of noise with
respect to frequency in a comparative example and
an example.

DETAILED DESCRIPTION

[0045] In order to describe the present disclosure, the
following description will be given with reference to a
space orthogonal coordinate system of X, Y, and Z axes
orthogonal to each other. Each axis direction (X axis
direction, Y axis direction, Z axis direction) means both
directions in which each axis extends. The plus sign in
front of each axis (+X axis direction, +Y axis direction, +Z
axis direction) means a positive direction, which is one of
both directions in which each axis extends. The negative
sign in front of each axis (-X axis direction, -Y axis direc-
tion, -Z axis direction) means a negative direction, which
is one of both directions in which each axis extends.
[0046] The expression referring to the directions such
as "before (+Y)/after (-Y)/left (+X)/right (-X)/upper
(+2)/lower (-Z)" which will be described below is defined
with reference to XYZ coordinate axes. However, it
should be understood that these expressions are used
for clearly understanding, and that each direction can be
defined differently as well depending on where the re-
ference is placed.

[0047] The use of terminologies such as "first, second,
third, etc." in front of elements described below is in-
tended only to avoid confusion of elements, itis irrelevant
to the order, importance, or master relationship between
the elements. For example, some embodiments may
include only a second element without a first element.
[0048] As used herein, the singular forms "a", "an" and
"the" include plural forms as well unless the context
clearly dictates otherwise.

[0049] Cleaners according to the present disclosure
include a manual cleaner or a robot cleaner. Hereinafter,
a cleaner 1 according to an embodiment of the present
disclosure will be described using a handy-type manual
cleaner as an example, but the cleaner according to the
present disclosure is not limited thereto.

[0050] Referring to FIGS. 1 to 6, the cleaner 1 accord-
ing to an embodiment includes a main body 10 having a
flow path P for guiding sucked air to the outside. The
cleaner 1 includes a dust separator 20 disposed in the
flow path P and configured to separate dust in the air. The
cleaner 1 includes a handle 30 mounted to a rear side of
the main body 10. The cleaner 1 includes a battery Bt
supplying power and a battery housing 40 in which the
battery Bt is accommodated. The cleaner 1 includes fan
modules 50, 50’ disposed in the flow path P and config-
ured to move the air in the flow path. The cleaner 1
includes filters 61 and 62 disposed in the flow path P
and configured to separate dust in the air, in addition to
the dust separator. The cleaner 1 includes a nozzle
module 70 detachably connected to a suction part 11
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ofthe mainbody 10. The cleaner 1 includes aninputunit 3
for selecting on or off or a suction mode of the cleaner 1,
and an output unit 4 for displaying various states of the
cleaner 1.

[0051] The cleaner 1 includes one or more noise con-
trol modules 80, 80’, 180, 280, 380, and 980 configured to
perform atleast one of i) a first function of reducing a level
of the noise of a relatively low frequency of the audible
frequency and i) a second function of increasing alevel of
the noise of a relatively high frequency of the audible
frequency. The noise control modules include speakers
89 and 989 for outputting sound. In some embodiments,
the cleaner 1 may further include a sound conveying
conduit 90 for conveying the sound of the speakers 89
and 989 to sound outlets 10b and 10b’.

[0052] Referring to FIG. 1, the nozzle module 70 in-
cludes anozzle part 71 provided to suck in outside airand
an extension pipe 73 elongated from the nozzle part 71.
The extension pipe 73 connects the nozzle part 71 and
the suction part 11. The extension pipe 73 guides the air
sucked from the nozzle part 71 to be introduced into a
suction flow path P1. One end of the extension pipe 73
may be detachably coupled to the suction part 11. A user
may perform cleaning by moving the nozzle part 71,
placed on the floor, while holding the handle 30.

[0053] Referring to FIGS. 2 to 6, the main body 10
forms the exterior of the cleaner 1. The main body 10
may have a vertically long cylindrical shape as a whole.
The dust separator 20 is accommodated in the main body
10. The fan modules 50 and 50’ are accommodated
inside the main body 10. The handle 30 is coupled to
the rear of the main body 10. The battery housing 40 is
coupled to the rear of the main body 10.

[0054] The main body 10 includes the suction part 11
for guiding air into the main body 10. The suction part 11
has the suction flow path P1. The suction part 11 may
protrude forward of the main body 10.

[0055] The mainbody 10 includes discharge covers 12
and 12’ having air inlets 10a and 10a’. The discharge
covers 12 and 12’ may further include the sound outlet
10b and 10b’. The discharge covers 12 and 12’ may form
an upper surface of the main body 10. The discharge
covers 12 and 12’ cover an upper portion of a fan module
housing 14.

[0056] The main body 10 includes a dust collector 14
for storing dust separated by the dust separator 20. At
least a portion of the dust separator 20 may be disposed
in the dust collector 13. An inner surface of an upper
portion of the dust collector 13 may perform the function
of a first cyclone portion 21 which will be described later
(in this case, the upper portion of the dust collector 13
may be referred to as the first cyclone portion 21). A
second cyclone portion 22 and a dust flow guide 24 are
disposed in the dust collector 13.

[0057] The dust collector 13 may have a cylindrical
shape. The dust collector 13 may be disposed under
the fan module housing 14. Dust storage spaces S1
and S2 are formed in the dust collector 13. A first storage
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space S1is formed between the dust collector 13 and the
dust flow guide 24. A second storage space S2 is formed
in the dust flow guide 24.

[0058] The main body 10 includes the fan module
housing 14 formed therein to accommodate the fan mod-
ules 50 and 50’. The fan module housing 14 may extend
upward from the dust collector 13. The fan module hous-
ing 14 has a cylindrical shape. An extension portion 31 of
the handle 30 is disposed at the rear side of the fan
module housing 14.

[0059] The main body 10 includes a dust cover 15 for
opening and closing the dust collector 13. The dust cover
15 may be rotatably coupled to a lower side of the dust
collector 13. The dust cover 15 may rotate to open and
close the lower side of the dust collector 13. The dust
cover 15 may include a hinge (not shown) for rotation.
The hinge may be coupled to the dust collector 13. The
dust cover 15 may open and close both the first storage
space S 1 and the second storage space S2 together.
[0060] The main body 10 may include an air guide 16
for guiding air discharged from the dust separator 20. The
air guide 16 forms fan module flow paths P4 and P4’ for
guiding the air from the dust separator 20 to impellers 51
and 51°. The air guide 16 includes exhaust flow paths P5
and P5’ for guiding air, having passed through the im-
pellers 51 and 51’, to the air outlets 10a and 10a’. The air
guide 16 may be disposed in the fan module housing 14.
[0061] Forexample, referringto FIG. 6, the air guide 16
may form the flow paths P4 and P5 so that air having
passed through the dust separator 20 may flow upward,
and then downward while passing through the impeller
51, and then may flow upward again to the air outlets 10a
and 10a’.

[0062] The main body 10 may have the air outlets 10a
and 10a’ through which airin the flow path P is discharged
to the outside of the main body 10. The air outlets 10a and
10a’ may be formed in the discharge covers 12 and 12’
[0063] The air outlets 10a and 10a’ may be formed in
one surface of the main body 10. The air outlets 10a and
10a’ may be formed in an upper surface of the main body
10. In this manner, the air discharged through the air
outlets 10aand 10a’ may prevent dust around the cleaner
from scattering, as well as prevent the air discharged
through the air outlets 10a and 10a’ from directly hitting a
user. In addition, the sound outlet may be formed in the
same surface as the surface in which the air outlets 10a
and 102’ are formed, among the surfaces of the main
body 10.

[0064] The airoutlets 10a and 10a’ may be disposed to
face a specific direction (e.g., upwards). A discharge
direction Ae of the air discharged through the air outlets
10a and 10a’ may be the specific direction.

[0065] In this specification, the term "predetermined
axis O" means an imaginary axis extending across a
center portion of the main body 10 in the specific direc-
tion. The term ’centrifugal direction’ means a direction
away from the axis O, and the term ‘direction opposite to
the centrifugal direction’ means a direction approaching
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the axis O. In addition, the term 'circumferential direction’
means a circumferential or rotational direction about the
axis O. The circumferential direction includes clockwise
and counterclockwise directions.

[0066] The discharge direction Ae of air may be a
direction between the specific direction and the centrifu-
gal direction. The discharge direction Ae of air may be a
direction between the specific direction and the centrifu-
galdirection. Specifically, the discharge direction Ae of air
may be a direction between the specific direction and the
counterclockwise direction. The discharge direction Ae of
air may be a direction in which the specific direction, the
centrifugal direction, and the circumferential direction are
three-dimensionally combined.

[0067] The airoutlets 10a and 10a’ may be disposed to
surround the axis O. The air outlets 10a and 10a’ may be
disposed or extend in a circumferential direction. The air
outlets 10a and 10a’ may be disposed in predetermined
peripheral areas B1 and B1’ extending over a central
angle of 180 degrees along a circumferential direction
around the predetermined axis O.

[0068] For example, referring to FIG. 4A, a peripheral
area B1 may extend to a central angle of 360 degrees
along the circumferential direction around the axis O.
That is, the peripheral area B1 completely surrounds
the circumference of the axis O.

[0069] In another example, referring to FIG. 4B, a
peripheral area B 1° may extend by a central angle
Ag1 along the circumferential direction around the axis
O. Here, the central angle Ag1 may be a value greater
than or equal to 270 degrees or more and less than 360
degrees. In FIG. 4A, the center angle Ag1 is about 270
degrees.

[0070] Referring to FIG. 4B, it is preferable that a
direction in which the peripheral area B 1’ is not sur-
rounded relative to the axis O is a direction (rear) in which
the handle 30 is disposed. The air outlet 10a’ may not be
formed in an area between the axis O and the handle 30,
so as to prevent the air, discharged from the air outlet
102’, from flowing to a user side. A barrier 12b’ blocking
the discharge of air may be provided in an area between
the axis O and the handle 30. In this manner, it is possible
to prevent the air, discharged from the air outlet 10a’, from
directly hitting the user holding the handle 30.

[0071] In the peripheral areas B1 and B1’, the air out-
lets 10a and 10a’ may i) extend along the circumferential
direction or ii) may be divided into a plurality of parts to be
arranged along the circumferential direction.

[0072] For example, referring to FIG. 4A, a plurality of
air outlets 10a are arranged along the peripheral area B1.
The plurality of air outlets 10a are separated from each
other in the circumferential direction by a plurality of
exhaust guides 12a. The plurality of air outlets 10a
may be spaced apart from each other at predetermined
intervals along the circumferential direction.

[0073] Inanother example, referring to FIG. 4B, the air
outlets 10a are elongated along the peripheral area B1'.
The plurality of air outlets 10a may be spaced apart from
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each other in a centrifugal direction. The exhaust guides
12a’ may divide the plurality of air outlets 10a’ in the
centrifugal direction. The respective air outlets 10a’
may extend in the circumferential direction by the central
angle Ag1 about the axis O.

[0074] The main body 10 includes exhaust guides 12a
and 12a’ provided to allow the air, discharged through the
air outlets 10a and 10a’, to be discharged in a direction
inclined relative to the axis O. The exhaust guides 12a
and 12a’ may be inclined relative to the axis O. The
discharge covers 12 and 12’ may include the exhaust
guides 12a and 12a’ for dividing the air outlets 10a and
102’ into a plurality of parts.

[0075] Forexample,referringto FIG. 4A, the discharge
cover 12 includes a plurality of exhaust guides 12a for
dividing the air outlet 10a into a plurality of parts. The
plurality of exhaust guides 12a are circumferentially
spaced apart from each other. Each of the exhaust guides
12a extends in a direction between the circumferential
direction and the centrifugal direction and divides two
adjacent exhaust outlets 10a. A space between the two
adjacent exhaust guides 12a serves as the air outlet 10a.
The exhaust guide 12a guides air to be discharged in a
direction in which the specific direction, the centrifugal
direction, and the circumferential direction are three-di-
mensionally combined.

[0076] In another example, referring to FIG. 4B, the
discharge cover 12’ includes one exhaust guide 12’
dividing the air outlet 10a’ into two parts. The exhaust
guide 12a’ is elongated along the circumferential direc-
tion. The exhaust guide 12a’ extends from the one end of
the barrier 12b’ to the other end thereof in the circumfer-
ential direction by the central angle Ag1 about the axis O.
The exhaust guide 12a’ guides air to be discharged in a
direction in which the specific direction and the centrifu-
gal direction are combined.

[0077] The main body 10 has the sound outlets 10b
and 10b’ through which the sound of the speakers 89 and
989 is emitted. The sound outlets 10b and 10b’ may be
formed in the discharge covers 12 and 12'.

[0078] The sound outlets 10b and 10b’ may be formed
in an upper surface of the main body 10. The outlets 10b
and 10b’ may be disposed to face the specific direction
(e.g., upwards). A sound emission direction Se of sound
emitted through the outlets 10b and 10b’ may be the
specific direction.

[0079] It is preferable that the sound outlets 10b and
10b’ are provided separately from the air outlets 10a and
10a’. In this manner, it is possible to prevent air or dust,
moving in the flow path P, from affecting the performance
of the speakers 89 and 989. Obviously, the sound outlets
10b and 10b’ may be omitted in some embodiments.
[0080] The air outlets 10a and 10a’and the sound out-
lets 10b and 10b’ preferably face the same direction with
respect to the main body 10. In this manner, when noise
emitted through the air outlets 10a and 10a’ and sound
emitted through the sound outlet 10b, 10b’ are synthe-
sized to reach the user’s ears, it is possible to reduce a
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phenomenon in which a ratio between the loudness of the
noise and the loudness of the sound varies accordingto a
position of the user’s ears, and to synthesize the sound
with the noise at a preset ratio.

[0081] The sound outlets 10b and 10b’ may be dis-
posed at the center of the discharge covers 12 and 12'.
The sound outlets 10b and 10b’ may be disposed in a
centrifugal opposite direction of the peripheral areas B 1
and B 1’ with respect to the axis O. The sound outlets 10b
and 10b’ may be disposed in a central portion through
which the axis O passes. The sound outlets 10b and 10b’
may be spaced apart in the centrifugal opposite direction
in the peripheral areas B1 and B 1’ and may be disposed
ina predetermined central area B2 through which the axis
O passes. In this manner, an area of sound generation by
the sound outlets 10b and 10b’ may be placed at the
centerof an area of noise generation by the airoutlets 10a
and 10a’, and noise generated by the air outlets 10a and
102’ and the sound generated by the speakers 89 and
989 may act as destructive interference or constructive
interference to each other in a predetermined manner.
This is particularly effective in canceling out (destructive
interference) a low-band frequency range of the gener-
ated noise with the 180 degree phase-shifted sound of
the speakers 89 and 989.

[0082] For example, referring to FIG. 2, the sound
outlet 10b may include a plurality of holes spaced apart
from each other in the central area B2.

[0083] In another example, referring to FIG. 4B, a
mesh-type structure may be disposed in the central area
B2, and a large number of holes formed in the mesh-type
structure may perform a function of the sound outlet 10b.
[0084] Inyetanother example, referringto FIG. 4B, the
sound outlet 10b’ may include a gap elongated in the
circumferential direction about the axis O within the cen-
tral area B2. Specifically, the sound outlet 10b’ may
include a ring-shaped gap.

[0085] Referring to FIGS. 5 and 6, the dust separator
20 performs a function of filtering dust on the flow path P.
The dust separator 20 separates dust, drawn into the
main body 10 through the suction part 11, from the air.
[0086] Forexample, the dustseparator 20 may include
the first cyclone portion 21 and the second cyclone por-
tion 22 capable of separating dust by cyclone flow. A flow
path P2 formed by the first cyclone portion 21 may be
connected to the flow path P1 formed by the suction part
11. Air and dust sucked through the suction part 11
helically flow along an inner circumferential surface of
the first cyclone portion 21. An axis A2 of the cyclone flow
of the first cyclone portion 21 may extend in a vertical or
up-down direction. The axis A2 of the cyclone flow may
coincide with the axis O. The second cyclone portion 22
further separates dust from the air having passed through
the first cyclone portion 21. The second cyclone portion
22 may be disposed in the first cyclone portion 21. The
second cyclone portion 22 may be disposed inside a
boundary portion 23. The second cyclone portion 22
may include a plurality of cyclone bodies disposed in
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parallel.

[0087] In another example, the dust separator 20 may
also have a single cyclone portion. Even in this case, the
axis A2 of the cyclone flow may extend in the vertical
direction.

[0088] In yet another example, the dust separator 20
may also include a main filter portion (not shown) instead
of a cyclone portion. The main filter portion may separate
dust from the air introduced from the suction part 11.
[0089] The following description will be given based on
this embodiment in which the dust separator 20 includes
the first cyclone portion 21 and the second cyclone por-
tion 22, but is not necessarily limited thereto.

[0090] The dust separator 20 includes dust separation
flow paths P2 and P3. Air moves through the dust separa-
tion flow paths P2 and P3 ata high speed to separate dust
from the air, and the separated dust is stored in the first
dust storage space S 1.

[0091] A space between an inner circumferential sur-
face of the first cyclone portion 21 and an outer circum-
ferential surface of the boundary portion 23 is the flow
path P2 of the first cyclone. The air having passed
through the suction flow path P1 moves in a downward
spiral direction in the flow path P2 of the first cyclone, and
dust in the air is centrifuged. Here, the axis A2 is the axis
A2 of the downward spiral flow.

[0092] The dust separator 20 includes the boundary
portion 23 having a cylindrical shape and disposed in the
first cyclone portion 21. The boundary portion 23 has a
plurality of holes formed in an outer circumferential sur-
face thereof. The airin the flow path P2 of the first cyclone
passes through the plurality of holes of the boundary
portion 23 to be introduced into a second cyclone flow
path P3. Bulky dust may also be filtered by the plurality of
holes in the boundary portion 23.

[0093] An upper side of the second cyclone portion 22
is disposed in the boundary portion 23. The second
cyclone portion 22 includes a plurality of cyclone bodies
having an empty interior and penetrated vertically. Each
cyclone body may be formed in a pipe shape that tapers
downward. The second cyclone flow path P3 is formed in
each cyclone body. The air having passed through the
boundary portion 23 moves to the second cyclone flow
path P3 along a guide disposed at the upper side of the
cyclone body and guiding air flow in a downward spiral
direction. The air moves in a downward spiral direction
along the inner circumferential surface of the cyclone
body, the dust in the air is centrifuged, and the separated
air is stored in the second storage space S2. The air
having moved to the lower side of the cyclone body along
the second cyclone flow path P3 moves upward along a
central axis in the vertical direction of the second cyclone
flow path P3, and is introduced into the fan module flow
paths P4 and P4’.

[0094] Thedustseparator20includes adustflow guide
24 for dividing the first storage space S1 and the second
storage space S2 within the dust collector 13. A space
between the dust flow guide 24 and an inner surface of
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the dust collector 13 is the first storage space S1. An
internal space of the dust flow guide 24 is the second
storage space S2.

[0095] The dust flow guide 24 is coupled to the lower
side of the second cyclone portion 22. The dust flow guide
24 contacts the upper surface of the dust cover 15. A
portion of the dust flow guide 24 may have a diameter that
decreases from top to bottom. For example, an upper
portion of the dust flow guide 24 has a diameter that
decreases toward the bottom, and a lower portion of the
dust flow guide 24 may have a cylindrical shape that
extends vertically.

[0096] The dust separator 20 include a scattering pre-
vention rib 25 extending downward from the upper end of
the dust flow guide 24. The scattering prevention rib 25
may enclose a periphery of the upper portion of the dust
flow guide 24. The scattering prevention rib 25 may
extend along a circumferential direction about the flow
axis A2. For example, the scattering prevention rib 25
may have a cylindrical shape.

[0097] If the upper portion of the dust flow guide 24
decreases toward the bottom, a space is formed between
an outer peripheral surface of the upper portion of the
dust flow guide 24 and the scattering prevention rib 25.
When arising flow of air occurs along the dust flow guide
24 in the first storage space S1, rising dust is caught by
the space between the scattering prevention rib 25 and
the dust flow guide 24. In this manner, it is possible to
prevent the dustin the first storage space S 1 from flowing
backward to the top.

[0098] The handle 30 is coupled to the main body 10.
The handle 30 may be coupled to the rear of the main
body 10. The handle 30 may be coupled to the upper side
of the battery housing 40.

[0099] The handle 30includes the extension portion 31
protruding and extending rearward from the main body
10. The extension portion 31 may extend forward from
the upper side of an additional extension portion 32. The
extension portion 31 may extend horizontally. In the
following embodiment B, the speaker 989 is disposed
in the extension portion 31.

[0100] The handle 30 extends vertically and includes
the additional extension portion 32. The additional ex-
tension portion 32 may be spaced apart from the main
body 10 in a front-rear direction. A user may use the
cleaner 1 while holding the additional extension portion
32. The upper end of the additional extension portion 32
is connected to a rear end of the extension portion 31. A
lower end of the additional extension portion 32 is con-
nected to the battery housing 40.

[0101] The additional extension portion 32 may be
provided with a movement limiter 32a for preventing a
user’s hand from moving in a longitudinal direction (up
and down direction) of the additional extension portion 32
while the user holds the additional extension portion 32.
The movement limiter 32a may protrude forward from the
additional extension portion 32.

[0102] The movement limiter 32a is vertically spaced
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apart from the extension portion 31. While the user holds
the additional extension portion 32, some fingers of the
user’s hand holding the additional extension portion 32
are located over the movement limiter 32a, and the
remaining fingers are located under the movement limiter
32a.

[0103] The handle 30 may include an inclined surface
33 facing a direction between the upper side and the rear
side. The inclined surface 33 may be disposed on a rear
surface of the extension portion 31. Aninput unit 3 may be
disposed on the inclined surface 33.

[0104] The battery Bt may supply power to the fan
modules 50 and 50’. The battery Bt may supply power
to the noise control module. The battery Bt may be
removably disposed in the battery housing 40.

[0105] The battery housing 40 is coupled to the rear of
the main body 10. The battery housing 40 is disposed
under the handle 30. The battery Bt is received in the
battery housing 40. A heat dissipation hole for dischar-
ging heat, generated in the battery Bt, to the outside may
be formed in the battery housing 40.

[0106] The fan modules 50 and 50’ generate a suction
force to allow outside air to be introduced into the flow
path P. The fan modules 50 and 50’ are disposed in the
main body 10. The fan modules 50 and 50’ are disposed
below the sound outlets 10b and 10b’. The fan modules
50 and 50’ are disposed above the dust separator 20.
[0107] Thefanmodules50and 50’ include impellers 51
and 51’ that generate a suction force by rotation. The
impellers 51 and 51’ pressurize air so that the air in the
flow path P is discharged through the air outlets 10a and
10a’. Noise and vibration occurs when the impellers 51
and 51’ pressurize air, and the noise is mainly emitted
through the air outlets 10a and 10a’.

[0108] An extension line of a rotational axis A1 (also
referred to as a shaft of a suction motor) of the impellers
51 and 51’ may coincide with the flow axis A2.

[0109] In addition, the rotational axis A1 may coincide
with the axis O. In this case, the impellers 51 and 51’
rotate about the axis O to pressurize air. In this manner,
noise may be emitted relatively evenly through the air
outlets 10a and 10a formed in the peripheral areas B 1
and B 1’

[0110] The fan modules 50 and 50 include suction
motors 52 and 52’ for rotating the impeller 51. The suction
motors 52 and 52’ may be the only motors of the cleaner
1. The suction motors 52 and 52’ may be disposed above
the dust separator 20. Noise and vibration occur during
operation of the suction motors 52 and 52’, and the noise
is mainly emitted through the air outlets 10a and 10b’.
[0111] For example, the fan module 50 in which the
impeller 51 is disposed under the suction motor 52 may
be provided. The impeller 51 pressurizes airin an upward
direction while rotating.

[0112] The fan modules 50 and 50’ may include a shaft
53 fixed to the center of the impellers 51 and 51’. The
shaft 53 extends vertically on the rotational axis A1. The
shaft 53 may function as a motor shaft of the suction
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motor 52.

[0113] The cleaner 1 may include a printed circuit
board (PCB) 55 for controlling the suction motors 52
and 52’. The PCB 55 may be disposed between the
suction motor 52 and the dust separator 20.

[0114] Referringto FIG. 6, the cleaner 1 may include a
pre-filter 61 for filtering air before air is drawn into the
suction motors 52 and 52°. The pre-filter 61 may be
disposed to enclose theimpeller 51. Air on the fan module
flow paths P4 and P4’ may pass through the pre-filter 561
to reach the impeller 51. The pre-filter 61 is disposed
inside the main body 10. The pre-filter 61 is disposed
under the discharge covers 12 and 12'. By separating the
discharge covers 12 and 12’ from the cleaner 1, a user
may remove the pre-filter 61 from the inside of the main
body 10.

[0115] The cleaner 1 may include a high-efficiency
particulate air (HEPA) filter 62 for filtering air before the
airis discharged through the air outlets 10aand 10a’. The
air having passed through the impellers 51 and 51’ may
pass through the HEPA filter 62 to be discharged to the
outside through the air discharge port 10a. The HEPA
filter 62 is disposed on the exhaust flow path P5.
[0116] The discharge covers 12 and 12’ may have a
filter receiving space (not shown) for receiving the HEPA
filter 62. The filter receiving space has an open bottom,
such that the HEPA filter 62 may be received in the filter
receiving space at the lower side of the discharge covers
12 and 12'.

[0117] The air outlet 10a may be formed to face the
HEPA filter 62. The HEPA filter 62 is disposed under the
airoutlets 10a and 10a’. The HEPA filter 62 may extend in
a circumferential direction along the air outlets 10a and
10a’.

[0118] The main body 10 includes a filter cover 17
covering the lower surface of the HEPA filter 62. While
the HEPA filter 62 is received in the filter receiving space,
a lower side of the HEPA filter 62 is covered by the filter
cover 17, and the filter cover 17 has a hole through which
airin the exhaust flow path P5 passes. The filter cover 17
may be removably coupled to the discharge covers 12
and 12'.

[0119] The discharge covers 12 and 12’ may be remo-
vably coupled to the fan module housing 14. When the
filter cover 17 is removed from the discharge covers 12
and 12’ separated from the fan module housing 14, the
HEPA filter 62 may be removed from the filter receiving
space.

[0120] Inthe presentdisclosure, the cleaner 1 includes
the pre-filter 61 and the HEPA filter 62, but there is no
limitation on the type and number of filters.

[0121] The input unit 3 may be located on an opposite
side of the movement limiter 32a with respect to the
handle 30. The input unit 3 may be disposed on the
inclined surface 33.

[0122] Inaddition, the output unit4 may be disposed at
the extension portion 31. For example, the output unit 4
may be disposed on an upper surface of the extension

10

15

20

25

30

35

40

45

50

55

portion 31. The output unit4 may include a plurality of light
emitters. The plurality of light emitters may be spaced
apart from each other in a longitudinal direction (front-
rear direction) of the extension portion 31.

[0123] The flow path P is formed by sequentially con-
necting the suction flow path P1, dust separation flow
paths P2 and P3, fan module flow path P4, and exhaust
flow path P5.

[0124] The air and dust drawn in through the suction
flow path P1 by the operation of the suction motors 52 and
52’ flow in the first cyclone flow path P2 and the second
cyclone flow path P3 and are separated from each other.
In the second cyclone flow path P3, air moves upward as
described above, and is introduced into the fan module
flow paths P4 and P4’. The fan module flow paths P4 and
P4’ guide air toward the pre-filter 61. Air sequentially
having passed through the pre-filter 61 and the impeller
51 flows into the exhaust flow paths P5 and P5’. The airin
the exhaust flow paths P5 and P5’ passes through the
HEPA filter 62, to be discharged to the outside through the
air outlets 10a and 10a’.

[0125] For example, the fan module flow path P4
guides the air so that the air discharged from the dust
separator 20 rises, and then descends while passing
through the impeller 51. Here, the exhaust flow path
P5 guides the air so that the air descending while passing
through the impeller 51 rises again to the air outlets 10a
and 10a’.

[0126] Hereinafter, a noise reduction device 200
coupled to a cleaner and configured to reduce noise
emitted by the cleaner will be described in detail.
[0127] FIG. 7 is a perspective view of a noise reduction
device according to an embodiment of the present dis-
closure, which is coupled to the cleaner 1 illustrated in
FIG. 2, FIG. 8 is a diagram illustrating only an upper
portion of a main body of the cleaner and the noise
reduction device 200 of FIG. 7 according to an embodi-
ment of the present disclosure, and FIG. 9 is an exploded
view of the cleaner and the noise reduction device 200
illustrated in FIG. 8.

[0128] Referring to FIGS. 7 to 9, the noise reduction
device 200 according to an embodiment of the present
disclosure may be coupled to the main body 10. Speci-
fically, the noise reduction device 200 may be coupled to
an upper end of the main body 10.

[0129] The mainbody 10 has acylindrical shape,and a
portion of the noise reduction device 200 that is coupled
to the main body 10 may also have a cylindrical shape
corresponding to the main body 10.

[0130] More specifically, a lower portion of the noise
reduction device 200 may be disposed to surround an
outer circumferential surface of an upper portion of the
main body 10 and an outer circumferential surface of the
discharge cover 12. In this case, the noise reduction
device 200 may overlap the air outlet 10a in a vertical
direction or in a direction of a rotational axis A1 of the
impellers 51 and 51°.

[0131] Inaddition, in an example in which the air outlet
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10a has aring shape surrounding the rotational axis A1 of
the impellers 51 and 51’ and a sound outlet (not shown) is
disposed at the center of the air outlet 10a, the noise
reduction device 200 may overlap the sound outlet in a
vertical direction or in a direction of the rotational axis A1
of the impellers 51 and 51°.

[0132] Hereinafter, a structure of the noise reduction
device 200 according to an embodiment of the present
disclosure will be described in detail.

[0133] FIG. 10 is a longitudinal sectional view of the
cleaner and the noise reduction device 200 illustrated in
FIG. 8, FIG. 11 is a longitudinal sectional view of a noise
reduction device according to an embodiment of the
present disclosure, and FIG. 12 is an exploded perspec-
tive view of the noise reduction device illustrated in FIG.
11.

[0134] Referringto FIGS. 10 to 12, the noise reduction
device 200 according to an embodiment of the present
disclosure includes a lower member 220 coupled to the
cleaner and defining a portion of afirst flow path217 and a
guide flow path 227, and an upper member 210 coupled
to the lower member 220, defining another portion of the
first flow path 217, and defining a second flow path 218
formed between the lower member 220 and the upper
member 210.

[0135] Obviously, in another embodiment of the noise
reduction device 200, the upper member 210 and the
lower member 220 may be integrally formed with each
other.

[0136] Thelowermember220iscoupledtothe cleaner
and defines a portion of the first flow path 217 and the
guide flow path 227.

[0137] Air discharged through the air outlet 10a is
discharged in a ring shape according to the shape of
the impellers 51 and 51°. Accordingly, the lower member
220 collects air discharged in a ring shape and transmits
the air to the upper member 210, and is coupled to the
main body 10.

[0138] Forexample, the lower member 220 includes a
lower lateral surface 221 defining a lower space 226
centered around a first direction, and a lower top surface
222 coupled to one end of the lower lateral surface 221
and covering the lower space 226.

[0139] The lower lateral surface 221 may have a cy-
lindrical shape centered around a vertical direction as the
central axis. More preferably, the lower lateral surface
221 may have a cylindrical shape centered around the
central axis A3 that coincides with the rotational axis A1 of
the impellers 51 and 51°.

[0140] The lower top surface 222 is coupled to the
upper end of the lower lateral surface 221 to extend in
a horizontal direction perpendicular to the lower lateral
surface 221. Accordingly, the lower space 226 is defined
by the lower top surface 222 and the lower lateral surface
221.The lowertop surface 222 may have a circular shape
when viewed from above.

[0141] The lower top surface 222 has a lower hole
222a. The lower hole 222a is formed through the lower
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top surface 222. The lower hole 222a may be formed at
the center of the lower top surface 222. Preferably, the
center of the lower hole 222a and the center of the lower
lateral surface 221 may coincide with the central axis A3.
The lower hole 222a may have various shapes, but
preferably has a circular shape when viewed from above.
[0142] The lower hole 222a is disposed so as not to
vertically overlap the second flow path 218. The second
flow path 218 is disposed to surround the lower hole 222a
when viewed from the vertical direction.

[0143] The lower member 220 may further include a
lower cover 25. At least a portion of the lower cover 25
overlaps the lower hole 222a in a first direction, and the
lower cover 25 is disposed in the lower space 226.
[0144] Thelower cover 25 collects air supplied from the
air outlet 10a having a ring shape, and guides the air to
the lower hole 222a. A guide flow path 227 for guiding air
is defined between the lower cover 25 and the lower
lateral surface 221 and between the lower cover 25
and the lower top surface 222.

[0145] The guide flow path 227 vertically overlaps the
second flow path 218. The guide flow path 227 is dis-
posed so as not to vertically overlap the first flow path
217.

[0146] The lower cover 25 is spaced apart from the
lower top surface 222 and the lower lateral surface 221. A
first guide flow path 227a having a ring shape is formed
between the lower member 220 and the lower lateral
surface 221. The first guide flow path 227a has a ring
shape surrounding the central axis A3 and extends ver-
tically. A lower end of the first guide flow path 227a
communicates with the air outlet 10a and has a shape
corresponding to the air outlet 10a.

[0147] A second guide flow path 227a is formed be-
tween the lower member 220 and the lower top surface
222. The second guide flow path 227a extends in a
direction parallel to a horizontal direction. An outer end
of the second guide flow path 227a communicates with
an upper end of the first guide flow path 227a, and an
inner end of the second guide flow path 227a commu-
nicates with a lower end of the first flow path 217.
[0148] The second guide flow path 227a has a ring
shape surrounding the central axis A3. Specifically, the
second guide flow path 227a has a ring shape surround-
ing the lower hole 222a, and the second guide flow path
227a has a ring shape surrounding the first guide flow
path 227a.

[0149] For example, the lower cover 25 may include a
cover top surface 223 vertically overlapping the lower
hole 222a in an up-down direction and overlapping a
portion of the lower top surface 222 in a vertical direction,
and a cover lateral surface 225 extending downward from
an outer end of the cover top surface 223.

[0150] The cover top surface 223 may have a circular
shape centered around the central axis A3. The cover
lateral surface 225 may have a ring shape surrounding
the central axis A3. The first guide flow path 227a is
defined between the cover lateral surface 225 and the
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lower lateral surface 221. The second guide flow path
227a is defined between the cover top surface 223 and
the lower top surface 222.

[0151] Alowerend of the cover lateral surface 225 may
be disposed above a lower end of the lower lateral sur-
face 221. The lower end of the cover lateral surface 225
contacts an upper surface of the discharge cover 12, and
the lower end of the lower lateral surface 221 contacts the
outer surface of the discharge cover 12. The air outlet 10a
may be formed between the cover lateral surface 225 and
the lower lateral surface 221.

[0152] The cover lateral surface 225 and the upper
surface of the discharge cover 12 are required to closely
contact each other in order to prevent leakage of air
discharged through the air outlet 10a. Accordingly, in
order to prevent leakage of air, the lower cover 25 may
further include a cover sealing part 224.

[0153] The cover sealing part 224 may be located
further inward than the cover lateral surface 225 and
may have a ring shape surrounding the central axis
A3. Alower end of the cover sealing part 224 is connected
to the cover top surface 223, and the lower end of the
cover sealing part 224 contacts the upper end of the
discharge cover 12.

[0154] The lower member 220 may further include an
arm 227a for fixing the position of the lower cover 25. A
plurality of arms 227a may be provided, which fix the
position of the lower cover 25 by connecting the lower
member 220 and the lower lateral surface 221.

[0155] The lower member 220 may further include a
fastening part 229 fastened to the cleaner. The fastening
part 229 may be formed on the lower lateral surface 221.
The fastening part 229 is disposed on an inner surface of
the lower lateral surface 221, to be fastened to an outer
circumferential surface of the discharge cover 12 accord-
ing to a shape. The fastening part 229 may have various
fastening structures in which the fastening part 229 is
fastened by rotating about the central axis A3 or by
moving up and down. For example, the fastening part
229 may include at least one of a hook, a groove, and a
protrusion.

[0156] The lower member 220 may further include a
lower support 228 limiting the position of the cleaner. The
lower support 228 contacts an upper end of the discharge
cover 12. The lower support 228 may be a protrusion
protruding inward from the lower lateral surface 221 or
may be a step protruding inward from the lower lateral
surface 221.

[0157] The upper member 210 is coupled to the lower
member 220, defines another portion of the first flow path
217, and defines a second flow path 218 formed between
the upper member 210 and the lower member 220.
[0158] For example, the upper member 210 includes
an upper lateral surface 211 defining an upper space
centered around a first direction, and an upper top sur-
face 212 coupled to one end of the upper lateral surface
221 and covering the upper space 226.

[0159] The upper lateral surface 211 may have a cy-
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lindrical shape centered around a vertical direction as a
central axis. More preferably, the upper lateral surface
211 may have a cylindrical shape centered around the
central axis A3 that coincides with the rotational axis A1 of
the impellers 51 and 51°. A diameter of the upper lateral
surface 211 may be greater than a diameter of the lower
lateral surface 221.

[0160] The upper top surface 212 is coupled to the
upper end of the upper lateral surface 211 to extend in a
horizontal direction perpendicular to the upper lateral
surface 211. Accordingly, the upper space 219 is defined
by the upper top surface 212 and the upper lateral surface
211. The upper top surface 212 may have a circular
shape when viewed from above.

[0161] The upper top surface 212 has an upper hole
212a. The upper hole 212a is formed through the upper
top surface 212. The upper hole 212a may be formed at
the center of the upper top surface 212. Preferably, the
center of the upper hole 212a and the center of the upper
lateral surface 211 may coincide with the central axis A3.
The upper hole 212a may have various shapes, but
preferably has a circular shape when viewed from above.
The upper hole 212a is disposed so as not to vertically
overlap the second flow path 218. The second flow path
218 is disposed to surround the upper hole 212a when
viewed from the vertical direction.

[0162] A portion of the lower lateral surface 221 is
inserted into the upper lateral surface 211. An inner sur-
face of the lower end of the upper lateral surface 211 may
contact an outer surface of an upper end of the lower
lateral surface 221.

[0163] The upper top surface 212 is disposed above
the lower top surface 222, and the upper top surface 212
is spaced apart from the lower top surface 222. The upper
lateral surface 211 may further include an upper support
216 that supports the lower lateral surface 221 to main-
tain adistance between the lower top surface 222 and the
upper top surface 212.

[0164] The upper support 216 contacts the lower top
surface 222. The upper support 216 may be a protrusion
protruding inward from the upper lateral surface 211 or
may be a step protruding inward from the upper lateral
surface 211. A width T2 of the second flow path 218 is
determined by the position of the upper support 216.
[0165] A first end of the first flow path 217 communi-
cates with the guide flow path 227, and a second end
thereof is open and extends in a first direction. That s, a
lower end of the first flow path 217 is closed, and an upper
end of the first flow path 217 is open. An outer circum-
ference of the lower end of the first flow path 217 com-
municates with the second guide flow path 227a.
[0166] The first flow path 217 may be defined by a
portion of the cover top surface 223, the lower hole
22a, the upper hole 212a, and a space between the lower
hole 222a and the upperhole 212a. Alower end of the first
flow path 217 is closed by the cover top surface 223. The
first flow path 217 may have a circular shape surrounding
the central axis A3 when viewed from above. The first
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flow path 217 may have a circular cross-section.

[0167] Obviously, in some embodiments, the first flow
path 217 may have various polygonal shapes when
viewed from above. In addition, in some embodiments,
the upper end and the lower end of the first flow path 217
may have different widths. In this embodiment, the first
flow path 217 has a uniform diameter D1.

[0168] The upper hole 212a and the lower hole 222a
have the same shape and same diameter and may share
the same center. The center of the first flow path 217 may
overlap a central axis of the first guide flow path 227ain a
first direction. Accordingly, air which is guided in a ring
shape by the first guide flow path 227a may be guided
uniformly in an upward direction.

[0169] A first end of the second flow path 218 is con-
nected between the first and second ends of the first flow
path 217, and a second end of the second flow path 218 is
closed and extends in a second direction intersecting the
first direction. When the air introduced through the first
flow path 217 is reflected from the closed end of the
second flow path 218 to be introduced back into the first
flow path 217, an incident wave entering the second flow
path 218 has an opposite phase to a reflected wave
exiting the second flow path 218, and the waves are
destructively superposed on each other, thereby redu-
cing noise.

[0170] The second flow path 218 may be a space
defined by the lower top surface 222, the upper top sur-
face 212, and the upper lateral surface 211. The second
flow path 218 may be a space between the lower top
surface 222 and the upper top surface 212, and one end
of the second flow path 218 is closed by the upper lateral
surface 211.

[0171] One end of the second flow path 218 is con-
nected between the lower end and the upper end of the
first flow path 217.

[0172] Accordingly, a target frequency for reducing
noise may be determined by adjusting the length of the
second flow path 218. The second flow path 218 pre-
ferably extends in a direction perpendicular to the first
flow path 217. Obviously, if the second flow path 218
extends in a direction intersecting the first flow path 217
rather than in a direction perpendicular to the first flow
path 217, the length of the second flow path 218 refers to
alength in a direction perpendicular to the first flow path
217.

[0173] The second flow path 218 may be disposed to
surround a portion of the first flow path 217. The second
flow path 218 may have a ring shape about the center of
the first flow path 217. In the case where the second flow
path 218 has a ring shape surrounding the first flow path
217, a much greater noise reduction effect is achieved
and less space is required, compared to the case where
the second flow path 218 has a single line shape.
[0174] That s, the air introduced through the first flow
path 217 is introduced toward the outer circumference,
and then is reflected back, thereby maximizing the noise
reduction effect.
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[0175] The diameter D1 of the first flow path 217 may
be greater than a width T2 of the second flow path 218. A
diameter D2 of the second flow path 218 may be greater
than the diameter D1 of the first flow path 217. Here, the
diameter D2 of the second flow path 218 may be equal to
adiameter of an inner surface of the upper lateral surface
211. If the width T2 of the second flow path 218 is too
small, the noise reduction effect is reduced, and if the
diameter D1 of the first flow path 218 is too small, the
suction performance of the cleaner is reduced.

[0176] Thelengthofthe secondflow path218isavalue
obtained by subtracting the diameter D1 of the first flow
path 217 from the diameter D2 of the second flow path
218. A width T3 of the second guide flow path 227a may
be greater than the width T2 of the second flow path 218.
If the width T3 of the second guide flow path 227a is too
small, the suction performance of the cleaner is reduced.
If the width T2 of the second flow path 218 is too large, an
excessive amount of air flows for noise reduction, such
that the suction performance of the cleaner is reduced.
[0177] Preferably, the width T3 of the second guide
flow path 227a is proportional to the square of the dia-
meter D1 of the first flow path 217. A maximum value of
the width T3 of the second guide flow path 227a may be 1.
2 times a minimum value of the width T3 of the second
guide flow path 227a.

[0178] The upper member 210 may further include an
upper cover 213 and a separation part 214. The upper
cover 213 is disposed above the upper hole 212a and
covers the upper hole 212a. Atleast a portion of the upper
cover 213 overlaps the upper hole 212a in the first
direction.

[0179] Specifically, the upper cover 213 vertically over-
laps the upper hole 212a and the upper top surface 212.
The upper cover 213 may have a circular shape when
viewed from above.

[0180] The uppercover213isspaced above the upper
top surface 212. A third flow path 215 is defined between
the upper cover 213 and the upper top surface 212.
Obviously, the third flow path 215 may also be defined
between the upper cover 213 and the upper hole 212a.
[0181] A first end of the third flow path 215 commu-
nicates with an open second end of the first flow path 217,
and a second end of the third flow path 215 may be open.
The third flow path 215 may extend in a second direction.
[0182] The third flow path 215 vertically overlaps the
first flow path 217, and overlaps the second flow path
218.

[0183] The width T1 of the third flow path may be
greater than the width T3 of the second guide flow path
and the width T2 of the second flow path. This is because
if the width T1 of the third flow path is smaller than the
width T3 of the second guide flow path and the width T2 of
the second flow path, a space for discharging the noise-
reduced air to the outside becomes smaller, thereby
reducing efficiency.

[0184] The upper cover 213 prevents the air, dis-
charged through the first flow path 217, from being di-
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rectly discharged upward, and changing a direction of the
discharged air to a horizontal direction, thereby prevent-
ing the air from being directly discharged to a user’s face.
[0185] The separation part 124 separates the upper
cover 213 and the upper top surface 212. An upper end of
the separation part 214 is connected to the upper cover
213, and a lower end of the separation part 214 is con-
nected to the upper top surface 212.

[0186] A plurality of separation parts 214 may be pro-
vided, which may have a smaller cross-sectional area
than the upper top surface 212. The plurality of separa-
tion parts 214 may be arranged on an arbitrary closed
curve enclosing the upper hole 212a in the first direction.
The separation parts 214 may have a column shape. A
combined area of the separation parts 214 when viewed
from above may be less than 10 % of an area of the upper
top surface 212.

[0187] The second flow path 218 and the third flow path
215 may extend in a parallel direction. Accordingly, the
lower top surface 222, the upper top surface 212, and the
upper cover 213 may be disposed parallel to each other.
[0188] Obviously, the upper cover 213 may be omitted
in some embodiments.

[0189] Hereinafter, a moving path of air and noise
reduction will be described in detail with reference to
FIG. 11.

[0190] Air discharged from the cleaner is discharged
through the air outlet 10a, and the air discharged through
the air outlet 10a is changed in direction and collected
while passing through the first guide flow path 227a and
the second guide flow path 227a, to be introduced into the
first flow path 217.

[0191] A portion of the air flowing through the first flow
path 217 is introduced into the second flow path 218 and
is reflected from the closed end of the second flow path
218 to be introduced back into the first flow path 217, and
thus is canceled out by opposite wavelengths, thereby
reducing noise.

[0192] The noise-reduced airin the first flow path 217 is
introduced into the third flow path 215 to be changed in
direction, and is discharged in a circumferential direction
with respect to the central axis A3.

[0193] FIG.13isalongitudinal sectional view of a noise
reduction device according to another embodiment of the
present disclosure.

[0194] Referring to FIG. 13, a noise reduction device
200-1 according to another embodiment of the present
disclosure is different from the embodiment of FIG. 11 in
thatthere is a difference in the width of an upper end of the
first flow path 217. The following description will focus on
the difference from FIG. 11, and components not speci-
fically described herein will be considered the same as
those in the embodiment of FIG. 11.

[0195] A cross-sectional area of a first end of the first
flow path 217 may be different from a cross-sectional
area of a second end of the first flow path 217.

[0196] Specifically, a width of an upper end of the first
flow path 217 according to another embodiment of the

10

15

20

25

30

35

40

45

50

55

13

present disclosure may be smaller than a width of a lower
end thereof. A diameter D 11 of the upper end of the first
flow path 217 may be smaller than a diameter D12 of the
lower end thereof. A cross-sectional area of the upper
end of the first flow path 217 may be smaller than a cross-
sectional area of the lower end of the first flow path 217.
[0197] FIG. 14isalongitudinal sectional view of a noise
reduction device according to yet another embodiment of
the present disclosure.

[0198] Referring to FIG. 14, a noise reduction device
200-2 according to yet another embodiment of the pre-
sent disclosure is different from the embodiment of FIG.
11 in that there is a difference in the width of an upper end
of the first flow path 217. The following description will
focus on the difference from FIG. 11, and components not
specifically described herein will be considered the same
as those in the embodiment of FIG. 11.

[0199] Specifically, a width of an upper end of the first
flow path 217 according to yet another embodiment of the
present disclosure may be greater than a width of a lower
end thereof. A diameter D11 of the upper end of the first
flow path 217 may be greater than a diameter D12 of the
lower end thereof. A cross-sectional area of the upper
end of the first flow path 217 may be greater than a cross-
sectional area of the lower end of the first flow path 217.
[0200] FIG. 15isalongitudinal sectional view of a noise
reduction device according to further another embodi-
ment of the present disclosure.

[0201] Referring to FIG. 15, a noise reduction device
200-3 according to yet another embodiment of the pre-
sent disclosure is different from the embodiment of FIG.
11 in that there is a difference in the configuration of the
third flow path 215. The following description will focus on
the difference from FIG. 11, and components not speci-
fically described herein will be considered the same as
those in the embodiment of FIG. 11.

[0202] Specifically, the third flow path 215 according to
yet another embodiment of the present disclosure may
have an outlet 213a thatis open upward. Thatis, an inner
end of the third flow path 215 communicates with the first
flow path 217, and an outer end of the third flow path 215
may be closed.

[0203] An upper cover 213-3 according to yet another
embodiment of the present disclosure may be disposed
above the upper hole 212a and may cover the upper hole
212a, and may be spaced apart from the upper top sur-
face 212. A side surface of the upper cover 213-3 has a
ring shape, and may be disposed to surround the upper
hole 212a when viewed from above. A lower end of the
side surface of the upper cover 213-3 may be connected
to the upper top surface 212.

[0204] The outlet213aofthe third flow path 215 may be
formed in the upper cover 213-3. The outlet 213a is
formed through the upper cover 213-3, and may be
disposed so as not to vertically overlap the upper hole
212a. When viewed from above, the outlet 213a may
preferably have a ring shape surrounding the upper hole
212a.
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[0205] The air discharged through the first flow path
217 is changed in direction in the third flow path 215, and
is diffused in a ring shape and discharged upward.
[0206] FIG. 16 is a perspective view of an upper mem-
ber 210’ of a noise reduction device according to yet
another embodiment of the present disclosure.

[0207] Referringto FIG. 16, the noise reduction device
according to yet another embodiment of the present
disclosure is different from the embodiment of FIG. 11
in that there is a difference in the structure of a separation
part 214’.

[0208] Specifically, the separation part 214’ according
to yet another embodiment of the present disclosure may
perform the function of guiding air discharged through the
third flow path 215. The separation part 214’ may extend
in a circumferential direction from the central axis A3.
[0209] While extending in the circumferential direction
from the central axis A3, the separation part 214’ may
also be inclined in a direction intersecting the circumfer-
ential direction.

[0210] FIG. 17 is a diagram illustrating levels of noise
with respect to frequency in a comparative example and
an example.

[0211] Referring to FIG. 17, the comparative example
shows experimental data about a cleaner without the
noise reduction device 200.

[0212] Based on results obtained by measuring noise
in various frequency ranges, it can be seen that noise is
reduced over all frequency ranges. Particularly, it can be
seen that base noise, which is difficult to be reduced, is
reduced significantly.

[0213] Inthe above structure, the cleaner according to
the present disclosure includes the first flow path,
through which air introduced from the air outlet of the
cleaner flows, and the second flow path extending in a
direction intersecting the first flow path, in which an
incident wave entering the second flow path is reflected
from an end of the second flow path, and thus has an
opposite phase to a reflected wave exiting the second
flow path, such that noise generated during operation of
the cleaner may be reduced by resonance sound absorp-
tion without affecting cleaning performance.

[0214] In addition, the noise reduction device accord-
ing tothe presentdisclosure is coupled to an air outlet and
has a cylindrical shape corresponding to the shape of a
cleaner main body, in which noise is reduced by using the
cylindrical shape and flow paths extending in a direction
intersecting the axis of a cylinder, such that the noise
reduction device may be manufactured with a slim de-
sign, and the cleaner does not significantly increase in
size when the noise reduction device is coupled to the
cleaner.

[0215] Furthermore, air which is reduced in noise
through the second flow path is not discharged in an
axial direction but discharged in a direction intersecting
the axial direction, thereby reducing user inconvenience
caused when air is discharged to a user’s face.

[0216] In addition, when the upper member and the
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lower member are coupled to each other, the second flow
path for reducing noise is defined in a space between the
upper member and the lower member, and the first flow
path is defined in a direction toward the center of the
upper member and the lower member, such that noise in
various frequency ranges may be reduced by changing
the upper member and the lower member, and structural
tuning to noise frequencies may be easily achieved.
[0217] Moreover, the noise reduction device according
to the present disclosure may be removably mounted to
the air outlet of the cleaner main body, such that the noise
reduction device may be coupled to the main body when
auserwants to reduce noise, and may be easily removed
when the user does not want to reduce noise.

Claims

1. Anoisereductiondevice (200)foruse inacleaner (1)
comprising:

a guide flow path (227) configured to guide air
discharged through an air outlet (10a);

a first flow path (217) having a first end commu-
nicating with the guide flow path (227) and a
second end that is open, the first flow path (217)
configured to extend in a first direction; and

a second flow path (218) having a first end
connected between the first end and the second
end of the first flow path (217) and a second end
that is closed, the second flow path (218) con-
figured to extend in a second direction intersect-
ing the first direction,

wherein the guide flow path (227) overlaps the
second flow path (218) in the first direction.

2. The noise reduction device (200) of claim 1, wherein
the guide flow path (227) comprises:

a first guide flow path (227a) communicating
with the air outlet, and having a ring shape that
surrounds a central axis (A3) parallel to the first
direction; and

a second guide flow path (227b) having a first
end communicating with the first guide flow path
(227a) and a second end communicating with
the first flow path, the second guide flow path
(227b) configured to extend in the second direc-
tion.

3. The noise reduction device (200) of claim 2, wherein
a center of the first flow path (217) is configured to
overlap the central axis of the first guide flow path
(227a) in the first direction.

4. The noise reduction device (200) of any one of the
claims 1 to 3, wherein the first flow path (217) has a
circular cross-sectional shape.



10.

1.

12.

13.

27 EP 4 480 369 A1 28

The noise reduction device (200) of any one of the
claims 1 to 4, wherein the second flow path (218) is
disposed to surround a portion of the first flow path
(217).

The noise reduction device (200) of any one of the
claims 1to 5, wherein the second flow path (218) has
a ring shape about the center of the first flow path
(217).

The noise reduction device (200) any one of the
claims 1 to 6, further comprising a third flow path
(215) having a first end that communicates with the
open second end of the first flow path (217), and
having a second end that is open,

wherein the third flow path (215) is configured to
extend in the second direction.

The noise reduction device (200) of any one of claims
1to 7, wherein adiameter of the first flow path (217)is
greater than a width of the second flow path (218).

The noise reduction device (200) of claim 6, wherein
the first flow path (217) has a circular shape, and a
diameter of the second flow path (218)is greater than
a diameter of the first flow path (217).

The noise reduction device (200) of claim 2, further
comprising a third flow path (215) having a first end
that communicates with the open second end of the
first flow path (217), and having a second end that is
open, the third flow path (215) configured to extend in
the second direction,

wherein a width of the third flow path (215) is greater
than a width of the second guide flow path (227b) and
a width of the second flow path (218).

The noise reduction device (200) of any one of the
claims 1 to 10, wherein the guide flow path (227) is
disposed so as not to overlap the first flow path (217)
in the first direction.

The noise reduction device (200) of any one of the
claims 1 to 11, further comprising:

alower member (220) coupled to the cleaner (1)
and defining a portion of the first flow path (217)
which is formed between the guide flow path
(227) and the lower member (220); and

an upper member (210) coupled to the lower
member (220), defining another portion of the
first flow path (217), and defining the second
flow path (218) which is formed between the
lower member (220) and the upper member
(210).

The noise reduction device (200) of claim 12, where-
in the lower member (220) comprises:
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a lower lateral surface (221) defining a lower
space (226) centered around the first direction;
a lower top surface (222) connected to one end
of the lower lateral surface (221) and covering
the lower space (226);

a lower hole (222a) formed in the lower top
surface (222); and

a lower cover (25) configured to overlap the
lower hole (222a) in the first direction, and dis-
posed in the lower space (226).

14. The noise reduction device (200) of claim 13, where-

in a fastening part (229), fastened to the cleaner, is
formed on the lower lateral surface (221).

15. The noise reduction device (200) of claim 13 or 14,

wherein the upper member comprises:

an upper lateral surface (211) defining an upper
space centered around the first direction;

an upper top surface (212) connected to one end
of the upper lateral surface (211) and covering
the upper space; and

an upper hole 212a formed in the upper top
surface, and

wherein a portion of the lower lateral surface
(221) is configured to be inserted into the upper
lateral surface (211).
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