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(54) VACUUM CLEANER

(57) Disclosed is a cleaner, including: a suction unit
through which air comprising dust is sucked; a suction
motor for generating a flow of the air such that the air
flows into the suction unit; a cyclone unit in communica-
tion with the suction unit, for separating the dust from the
air; a handle arranged in a direction opposite to the suc-
tion unit with respect to the cyclone unit and including a
grip part allowing a user to grip with a hand; and a power
supply unit for supplying power to the suction motor, and
a longitudinal axis of the suction motor is disposed per-
pendicular to a longitudinal axis of the suction unit and
parallel to a base surface of the power supply unit.
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Description
Field
[0001] The presentdisclosure relates to a cleaner, and

more particularly, to a cleanerin which a longitudinal axis
of a suction unit and a longitudinal axis of a suction motor
are disposed in a vertical direction.

Background

[0002] In general, a cleaner refers to an electrical ap-
pliance that draws in small garbage or dust by sucking
air using electricity and fills a dust bin with the garbage
or dust. Such a cleaner is generally called a vacuum
cleaner.

[0003] The cleaners may be classified into a manual
cleaner which is moved directly by a user to perform a
cleaning operation, and an automatic cleaner which per-
forms a cleaning operation while autonomously traveling.
Further, depending on the shape of the cleaner, the man-
ual cleaners may be classified into a canister cleaner, an
upright cleaner, a handy cleaner, a stick cleaner, and the
like.

[0004] The canister cleaners were widely used in the
past as household cleaners. However, recently, there is
an increasing tendency to use the handy cleaner and the
stick cleaner in which a dust bin and a cleaner main body
are integrally provided to improve convenience of use.
[0005] Inthe case of the canister cleaner, a main body
and a suction unit are connected by a rubber hose or
pipe, and in some instances, the canister cleaner may
be used in a state in which a brush is fitted into the suction
unit.

[0006] Thehandycleaner(HandVacuum Cleaner)has
maximized portability and is light in weight. However, be-
cause the handy cleaner has a short length, there may
be a limitation to a cleaning region. Therefore, the handy
cleaner may be used to clean a local place such as a
desk, a sofa, or an interior of a vehicle.

[0007] A user may use the stick cleaner while standing
and thus may perform a cleaning operation without bend-
ing his/her waist. Therefore, the stick cleaner is advan-
tageous for the user to clean a wide space while moving
in the region. The handy cleaner may be used to clean
a narrow space, whereas the stick cleaner may be used
to clean a wide space and also used to a high place that
the user's hand cannot reach. Recently, modularized
stick cleaners are provided, such that types of cleaners
are actively changed and used to clean various places.
[0008] As related prior art literature on the stick clean-
er, Korean patent application publication no.
10-2018-0102604 discloses a handheld vacuum cleaner.
The handheld vacuum cleaner includes a main body, a
cyclonic separating unit, a wand and a cleaner head.
[0009] In addition, the main body has an upper portion
housing a motor and fan unit and a lower portion housing
a power supply in the form of a battery pack.
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[0010] Here, a longitudinal axis of the motor and fan
unit is arranged to face the same direction as the longi-
tudinal axis of the inlet duct. This arrangement makes a
protruding length of the motor and fan unit in a direction
of a wrist longer, and as a result, when a user holds a
handle to perform cleaning, interference occurs over a
wide range to an upper side of the wrist, which may cause
discomfort.

[0011] Meanwhile, among components included in the
stick cleaner, a suction motor and a battery are relatively
heavy parts, and need to be placed in an appropriate
position so that the user can feel less load while cleaning.
[0012] Asanotherrelated priorartliterature on the stick
cleaner, Korean patent application publication no.
10-2019-0136644 discloses a vacuum cleaner in which
a rotary shaft of a suction motor is provided in parallel
with a straight line passing through a center of gravity of
a particle separator.

[0013] In addition, a cleaning appliance disclosed in
Korean patent application publication no.
10-2019-0136644 includes a handle, the handle is dis-
posed on an upper surface of a battery, and a suction
motor is disposed in front of the handle.

[0014] However, there is a problem in that a center of
gravity is shifted forward when a heavy suction motor is
disposed forward with respect to the handle.

[0015] On the other hand, when the center of gravity
is shifted to one side by the suction motor and the battery
with respect to the handle that the user grips, a moment
force is applied to the user’'s wrist, and when the load
due to this moment force is continuously received, the
user’s wrist is strained.

SUMMARY

[0016] An object of the present disclosure is to provide
a cleaner capable of reducing a load applied to a user’s
wrist during cleaning by optimizing a weight balance.
[0017] Another object of the present disclosure is to
provide a cleaner capable of increasing dust accommo-
dating capacity by increasing a height of a dust bin.
[0018] Another object of the present disclosure is to
provide a cleaner capable of reducing interference
caused by contact with a user’s wrist when a user holds
the handle for cleaning even though a suction motor is
arranged behind the handle.

[0019] Another object of the present disclosure is to
provide a cleaner capable of improving a user’s informa-
tion perception by configuring a display unit to occupy a
wider area.

[0020] One embodimentis a cleaner, including: a suc-
tion unit through which air containing dust is sucked; a
suction motor for generating a flow of the air such that
the air flows into the suction unit; a cyclone unit in com-
munication with the suction unit, for separating the dust
from the air; a handle arranged in a direction opposite to
the suction unit with respect to the cyclone unit and com-
prising a grip part allowing a user to grip with a hand; and
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a power supply unit for supplying power to the suction
motor, and a longitudinal axis of the suction motor is dis-
posed perpendicular to a longitudinal axis of the suction
unit and parallel to a base surface of the power supply
unit.

[0021] Atthistime, the suction motor may be disposed
on the handle, and the power supply unit is disposed
below the handle.

[0022] In addition, a handle extension line formed by
extending a tangential line contacting an outer circum-
ferential surface of the grip part may be disposed so as
to be spaced apart from a radial outer circumferential
surface of the suction motor by a certain distance and
does not penetrate the suction motor.

[0023] In addition, a center of gravity of the suction
motor may be disposed in a direction opposite to the suc-
tion unit with respect to a longitudinal axis of the grip part.
[0024] Meanwhile, the cleaner according to a preferred
embodiment of the present disclosure may further in-
clude: a rear housing disposed rearward with respect to
the handle, having a cylindrical shape, and allowing the
suction motor to be received and seated therein; and an
inclined surface formed to face a user during cleaning
may be provided in a portion of an outer circumferential
surface of the rear housing.

[0025] At this time, a display unit for displaying an op-
erational state of the cleaner may be disposed on the
inclined surface.

[0026] In addition, the longitudinal axis of the suction
unit may be disposed at an upper part spaced apart by
a certain distance from the grip part.

[0027] In addition, the longitudinal axis of the suction
unit may be disposed to penetrate at least a portion of
the suction motor.

[0028] In addition, the cleaner according to a preferred
embodiment of the present disclosure may further in-
clude: a discharge cover coupled to one side of the suc-
tion motor in a longitudinal direction and having an air
discharge portion through which the dust is filtered and
remaining air is discharged.

[0029] In addition, the air discharge portion may in-
clude a plurality of openings spaced apart from each oth-
er by a certain distance, and each of the openings may
be provided in a direction perpendicular to the longitudi-
nal axis of the suction motor in a state in which the dis-
charge cover is coupled to the suction motor.

[0030] In the cleaner according to a preferred embod-
iment of the present disclosure, the moment force due
to the center of gravity of the suction motor is prevented
from being biased forward by arranging the suction motor
such that the center of gravity of the suction motor is
formed behind a longitudinal axis of the handle. As a
result, it is possible to reduce a load applied to the user’'s
wrist when the user performs cleaning.

[0031] In addition, in the cleaner according to a pre-
ferred embodiment of the present disclosure, the height
of the dust bin may be increased by disposing the suction
motor behind the longitudinal axis of the handle, and as
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a result, the dust accommodating capacity may be in-
creased.

[0032] In addition, in the cleaner according to a pre-
ferred embodiment of the present disclosure, when the
suction motor is disposed behind the handle, as a longi-
tudinal axis of the suction motor is perpendicular to a
longitudinal axis of the suction unit and parallel to a base
surface of the power supply unit, itis possible to minimize
a length of the suction motor protruding toward a rear of
the handle, and accordingly, a part that comes into con-
tact with the user’s wrist and interferes with the grip when
the user grips the handle for cleaning may be reduced.

[0033] In addition, in the cleaner according to a pre-
ferred embodiment of the present disclosure, an inclined
surface is provided on a rear housing in which the suction
motor is accommodated and seated, the inclined surface
is provided as long as the rear housing, and the display
unit is formed on the inclined surface, such that the dis-
play unit can be configured to have a wider area. There-
fore, it is possible to improve the user’s information per-
ception.

Brief Description of Drawings
[0034]

FIG. 1is a perspective view of the cleaner according
to an embodiment of the present disclosure.

FIG. 2 is a side view of the cleaner according to an
embodiment of the present disclosure.

FIG. 3 is a plan view of the cleaner according to an
embodiment of the present disclosure.

FIG. 4 is a longitudinal cross-sectional view of the
cleaner according to an embodiment of the present
disclosure.

FIG. 5 is a cross-sectional view taken along line B-
B of FIG. 2.

FIG. 6 is a view for explaining an arrangement struc-
ture of the inclined surface.

FIG. 7 is a view for explaining a configuration of the
display unitwhen the cleaner is placed on a charging
stand for charging after a cleaning operation is com-
pleted.

FIG.8is alongitudinal cross-sectional view for show-
ing an air flow in the cleaner.

FIG. 9 is a cross-sectional view taken along line A-
A of FIG. 2 for showing an air flow in the cleaner.
FIG. 10 is a cross-sectional view taken along line B-
B of FIG. 2 for showing an air flow in the cleaner.

Mode For Invention

[0035] Hereinafter, exemplary embodiments of the
present disclosure will be described in further detail with
reference to the accompanying drawings.

[0036] The present disclosure may be modified in var-
ious forms, and specific embodiments thereof will be de-
scribed and illustrated in the drawings. However, the em-
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bodiments are not intended for limiting the invention. It
should be understood that various embodiments used
therein are not intended to limit technology described in
this document to a specific embodiment and include var-
ious modifications, equivalents, and/or alternatives of an
embodiment of this document.

[0037] Termssuch as "first"and "second" may be used
to describe various components, but the components are
not restricted by the terms. The terms are used only to
distinguish one componentfrom another component. For
example, a first component may be named a second
component without departing from the scope of the
present specification. Likewise, a second component
may be named a first component.

[0038] The terms "and/or" may include combinations
of aplurality of related described items or any of a plurality
ofrelated described items. It will be understood that when
a component is referred to as being "connected" or "cou-
pled" to another component, the two components may
be directly connected or coupled to each other, or inter-
vening components may be present between the two
components. It will be understood that when a compo-
nent is referred to as being "directly connected or cou-
pled", no intervening components are present between
the two components.

[0039] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present disclosure. As used
herein, the singular forms are intended to include the
plural forms as well, unless the context clearly indicates
otherwise.

[0040] Itwill be further understood that the terms "com-
prises," "comprising," "includes" and/or "including," when
used herein, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0041] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this present disclosure belongs.
It will be further understood that terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0042] In addition, the following exemplary embodi-
ments of the present disclosure are provided to those
skilled in the art in order to describe the present disclo-
sure more completely. Accordingly, shapes and sizes of
elements shown in the drawings may be exaggerated for
clarity.

[0043] FIG. 1 is a perspective view of the cleaner 1
according to an embodiment of the present disclosure,
FIG. 2 is a side view of the cleaner 1 according to an
embodiment of the present disclosure, FIG. 3 is a plan
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view of the cleaner1 according to an embodiment of the
presentdisclosure, FIG. 4 is a longitudinal cross-section-
al view of the cleaner 1 according to an embodiment of
the present disclosure, and FIG. 5 is a cross-sectional
view taken along line B-B of FIG. 2.

[0044] Referringto FIGS. 1to 5, a cleaner 1 according
to an embodiment of the present disclosure may include
a main body 2. The main body 2 may include a suction
unit 10 that sucks air containing dust.

[0045] When defining adirectionin which alongitudinal
axis A1 of the suction unit 10 is disposed as a frontward
and rearward direction, a direction in which one side
where the suction unit 10 is disposed is referred to as a
forward direction, and a direction in which the other side
where a suction motor 20 to be described later is dis-
posed is defined as a rearward direction. In addition, a
direction where an axis of a cyclonic flow A3 of a cyclone
unit 30 to be described later is disposed is defined as an
up and down direction.

[0046] An outer appearance of the main body 2 may
be defined by a plurality of housings.

[0047] For example, the main body 2 may include a
substantially cylindrical first housing 3 which is disposed
atafrontofthe main body 2, and a substantially cylindrical
second housing 12 coupled to an upper side of the first
housing 3.

[0048] In addition, the main body 2 may include a rear
housing 210 disposed at a rear of the main body 2. At
this time, the second housing 4 may be connected to the
rear housing 210 through a third housing 6, and a longi-
tudinal directions of the first housing 3 and a second
housing 4 may be arranged in an up and down direction
of the main body 2, and a longitudinal direction of the
rear housing 210 may be arranged so as to be perpen-
dicular to both the frontward-rearward and up-down di-
rections.

[0049] In other words, when a direction in which the
longitudinal axis A1 of the suction unit 10 is disposed is
referred to as an x-axis direction, the longitudinal direc-
tion of the rear housing 210 may be disposed in a y-axis
direction, and longitudinal directions of the first housing
3 and the second housing 4 may be disposed in a z-axis
direction.

[0050] On the other hand, in expressing that the first
housing 3 and the second housing 4 are disposed at the
front of the main body 2 and the rear housing 210 is dis-
posed at the rear of the main body 2, a longitudinal axis
A4 of the grip part 450 of a handle 40 to be described
later may serve as a positioning reference. (Refer to FIG.
2)

[0051] The first housing 3 and the second housing 4
may be open at a top and a bottom, respectively. That
is, the first housing 3 and the second housing 4 may have
a top opening and a bottom opening, respectively.
[0052] Above-mentioned coupling of the second hous-
ing 4 to the upper side of the first housing 3 may mean
that the top opening of the first housing 3 and the bottom
opening of the second housing 4 are coupled to each
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other. In addition, a diameter D3 of the second housing
4 may be provided to be larger than a width of the third
housing Wand a length of the rear housing D4. (Refer to
FIG. 3).

[0053] The suction unit 10 may have a cylindrical
shape in which an inside thereof is open, be configured
that air containing dust is sucked therethrough, and pro-
vide a suction flow path in which air containing dust may
flow. The air containing dust may be guided through the
suction unit 10 to the main body 2.

[0054] The mainbody 2 may further include the suction
motor 20, the cyclone unit 30, the handle 40 and a power
supply unit 50.

[0055] Here, the suction motor 20 is configured to pro-
duce a flow of air (i.e., air current) such that the air con-
taining dust is introduced into the suction unit 10. The
suction motor 20 may be accommodated in the rear hous-
ing 210. (Refer to FIG. 4)

[0056] Therearhousing210isacylindricalformhaving
a certain diameter, and the suction motor 20 may be seat-
ed and accommodated in the rear housing 210 to be par-
allel to the longitudinal direction of the rear housing 210.
[0057] The suction motor 20 may include an impeller
230 connected to a motor shaft 220 and the motor shaft
220 to rotate.

[0058] The suction motor 20 may be the BLDC (Brush-
less DC) motor. The BLDC motor is a type of a DC motor
without a brush. Since the BLDC motor does not have a
brush, which is a wearable part, the BLDC motor not only
has an advantage of having little electrical and mechan-
ical noise, but also has no problem in a high-speed rota-
tion and generates low rotation noise.

[0059] The cyclone unit 30 is communicated with the
suction unit 10 and is a configuration where a principle
of a dust collector using a centrifugal force to separate
dust sucked into an inside of the main body 2 through
the suction unit 10 is applied.

[0060] For example, the cyclone unit 30 may include
a first cyclone 310 that can separate dust by a cyclonic
flow. The first cyclone 310 may communicate with the
suction unit 10. The air and dust sucked through the suc-
tion unit 10 will helically flow along an inner circumferen-
tial surface of the first cyclone 310. The axis A3 of the
cyclonic flow of the first cyclone 310 may vertically ex-
tend.

[0061] The cyclone unit 30 may further include a sec-
ond cyclone 330 that secondarily separates dust from
the air discharged out of the first cyclone 310. At this
time, the second cyclone 330 may be disposed inside
the first cyclone 310 to minimize a size of the cyclone
unit 30. The second cyclone 330 may include a plurality
of cyclone bodies arranged in parallel. The air discharged
from the first cyclone 310 may pass through the plurality
of cyclone bodies in a split manner.

[0062] At this time, an axis A3 of the cyclone flow of
the second cyclone 330 may also extend vertically, the
axis A3 of the cyclone flow of the first cyclone 310 and
the axis A3 of the cyclone flow of the second cyclone
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may be vertically coaxial with each other, and this may
be collectively referred to as an axis A3 of the cyclone
flow of the cyclone unit 30.

[0063] The main body 2 may further include a cyclone
filter 350 disposed to surround the second cyclone 330.
The cyclone filter 350 is formed in a cylindrical shape,
for example, and guides air separated from dust in the
first cyclone 310 to the second cyclone 330. The cyclone
filter 350 may filter dust while air passes therethrough.
[0064] To this end, the cyclone filter 350 may include
a mesh portion having a plurality of holes. The mesh por-
tion may be formed of a metal material, though not limited
thereto.

[0065] Meanwhile, as another example, it is also pos-
sible for the cyclone unit 30 to have a single cyclone, and
even in this case, the axis A3 of the cyclone flow may
extend vertically.

[0066] The handle 40 is configured to be gripped by a
user to move the cleaner 1, and is disposed in the oppo-
site direction to the suction unit 10 with respect to the
cyclone unit 30, and may include a grip part 450 which
is a portion that a user grips by hand. Here, the grip part
450 has a substantially cylindrical shape and has the
longitudinal axis A4. In addition, the grip part 450 may
be disposed in a shape in which an upper portion is in-
clined toward the front. The handle 40 and the third hous-
ing 6 may have an integral shape.

[0067] The power supply unit 50 is a component for
supplying power to the suction motor 20 and includes a
battery 510. The power supply unit 50 may be disposed
to be adjacent to the handle 40 on an upper side, and
may be disposed to be adjacent to a lower portion of an
outer circumferential surface of a dust bin 60, which will
be described later, on a front side.

[0068] The main body 2 may further include the dust
bin 60 for storing dust separated from the cyclone unit 30.
[0069] The dust bin 60 may include a cylindrical dust
collecting body 610. For example, it is also possible that
the first cyclone 310 does not exist separately, and an
upper part of the dust collecting body 610 serves as the
first cyclone 310. All or atleast part of the second cyclone
330 may be located in the dust bin 60.

[0070] A dust storage guide 604 for guiding storage of
the dust separated from the second cyclone 330 may be
disposed inside the dust collecting body 610. The dust
storage guide 604 may be coupled to a lower side of the
second cyclone 330.

[0071] The dust storage guide 604 partitions a space
inside the dust collecting body 610 into afirstdust storage
unit 602 in which the dust separated from the first cyclone
310is stored and a second dust storage unit 606 in which
the dust separated from the second cyclone 330 is stored.
In other words, an inner space of the dust storage guide
604 is the second dust storage unit 606, and a space
between the dust storage guide 604 and the dust collect-
ing body 610 is the first dust storage unit 602.

[0072] Hereinafter, the preferred embodiment of the
cleaner 1 according to the present disclosure will be de-
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scribed focusing on an arrangement relationship of each
component.

[0073] Referring back to FIGS. 1 to 5, the first housing
3 may include the first cyclone 310, the second cyclone
330 and the dust bin 60. More specifically, an upper part
of the first housing 3 may be defined as the first cyclone
310, the second cyclone 330 may be accommodated in
the first housing 3, and a lower part of the first housing
3 may be defined as the above-mentioned dust bin 60.

[0074] The suction unit 10 may be disposed where the
first housing 3 and the second housing 4 are coupled.
More specifically, the suction unit 10 may be disposed in
a way that a portion of the suction passage of the suction
unit 10 may communicate with the first housing 3 and the
other portion thereof may communicate with the second
housing 4.

[0075] In addition, the handle 40 and the power supply
unit 50 are disposed behind the first housing 3, and the
third housing 6 is disposed in a portion connecting the
second housing 4 and the rear housing 210.

[0076] Meanwhile, in the cleaner 1 according to the
preferred embodiment of the present disclosure, a lon-
gitudinal axis A2 of the suction motor 20 is disposed per-
pendicular to the longitudinal axis A1 of the suction unit
10, and parallel to a base surface B of the power supply
unit 50. At this time, the longitudinal axis A1 of the suction
unit 10 is also disposed parallel to the base surface B of
the power supply unit 50.

[0077] Unlike the preferred embodiment of the present
disclosure, assume a case where the longitudinal axis
A2 of the suction motor 20 is arranged parallel to the
longitudinal axis A1 of the suction unit 10. That is, this is
a case where the suction motor 20 extends along the
longitudinal axis A1 of the suction unit 10.

[0078] In this arrangement, since a longitudinal axis of
the suction motor 20 is disposed along a forward and
backward direction, the main body of the cleaner pro-
trudes long in a direction in which a wrist extends when
gripping the handle 40. Therefore, there is a problem that
the grip feeling is not good.

[0079] In contrast, in the cleaner 1 according to the
preferred embodiment of the present disclosure, since
the longitudinal axis A2 of the suction motor 20 is per-
pendicular to the frontward and rearward direction of the
cleaner 10, it is possible to prevent one component of
the main body 2 from protruding excessively toward the
rear of the grip part 450. Therefore, when the user grips
the handle 40 for cleaning, it is possible to reduce inter-
ference caused by contact with the user’s wrist.

[0080] In addition, in the cleaner 1 according to the
preferred embodiment of the presentdisclosure, an outer
circumferential surface of the rear housing 210 has a
circular shape when the cleaner 1 is viewed from a side.
As aresult, when a user holds the handle 40 for cleaning,
a curved surface may be naturally formed in a direction
in which the wrist extends from the back of the hand.
Therefore, the user’s grip on the cleaner 1 is further im-
proved.
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[0081] Meanwhile, the rear housing 210 may include
an inclined surface 215 on which the display unit 250 is
disposed.

[0082] FIG. 6 is a view for explaining an arrangement
structure of the inclined surface 215.

[0083] Referring to FIG. 6, the inclined surface 215
may be provided in a portion of the outer circumferential
surface of the rear housing 210, and the inclined surface
215 may be formed to face a user during a cleaning op-
eration. Specifically, the inclined surface 215 may be dis-
posed toward the rear, and an upper end of the inclined
surface 215 may be formed and disposed in an inclined
shape toward the front. For example, an angle formed
between the inclined surface 215 and the axis A3 of the
cyclone flow of the cyclone unit 30 may be 30 degrees
to 45 degrees.

[0084] The inclined surface 215 may be disposed to
face the rear upper side of the main body 2. That is, as
the inclined surface 215 is provided therein, the rear
housing 210 has a cylindrical shape in which the rear
upper side is cut out by as much as an area of the inclined
surface 215.

[0085] An operational state of the cleaner 1 may be
displayed onthe display unit 250 disposed on the inclined
surface 215. At this time, since the inclined surface 215
is formed in an inclined shape toward the user, a state
of the cleaner 1 displayed on the display unit 250 during
the cleaning operation (for example, remaining battery
capacity, suction intensity of the suction motor, and the
like) may be easily checked by the user.

[0086] The display unit 250 may be in a form of a dis-
play screen including, but not limited to, a plurality of light
emitting units.

[0087] When the display unit 150 is disposed on the
inclined surface 215 provided in a portion of the outer
circumferential surface of the rear housing 210, a length
D4 of the rear housing 210 and a length of the inclined
surface 215 may be substantially the same. That is, it is
possible to form the display unit 250 to be long such that
a horizontal length thereof corresponds to the length D4
of the rear housing 210.

[0088] With this configuration, the display unit 250 dis-
posed on the inclined surface 215 has a wider area, and
the user’s information perception on the operational state
of the cleaner 1 displayed on the display unit 250 increas-
es, and the user’s convenience is increased.

[0089] Meanwhile, asthe display unit250 is configured
to have a larger area, various information on the state of
the cleaner 1 may be displayed therein.

[0090] FIG. 7 is a view for explaining a configuration
of the display unit 250 when the cleaner 1 is placed on
a charging stand for charging after a cleaning operation
is completed.

[0091] The display unit 250 may be configured such
that contents displayed on the display screen are upside
down when the cleaner 1 is mounted in a direction shown
in FIG. 7 and the suction unit 10 faces downward.
[0092] To this end, a sensor for determining whether
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the screen is inverted may be provided in the main body
2. (e.g., a geomagnetic sensor, an accelerometer, and
the like) Accordingly, the user may easily check a state
of the cleaner 1 even when the cleaner 1 is mounted on
the charging stand.

[0093] Meanwhile, an operating part (not illustrated)
may be further disposed along with the display unit 250
on the inclined surface 215. The user may input an in-
struction to operate or stop the cleaner 200 through the
operating part 218. On the other hand, when the display
unit 250 and the operating unit are disposed on one in-
clined surface 215 as described above, there is an ad-
vantage in that the user’s convenience in operating the
cleaner 1 is increased.

[0094] In the preferred embodiment of the present dis-
closure, the suction motor 20 is disposed on the handle
40, and the power supply unit 50 may be disposed below
the handle 40. That is, the handle 40 may be disposed
between the suction motor 20 and the power supply unit
50.

[0095] At this time, handle extension lines L1 and L2
formed by extending tangential lines contacting an outer
circumferential surface of the grip part 450 may be ar-
ranged to be spaced apart from the suction motor 20 by
a certain distance in a radial direction.

[0096] More specifically, when the main body 2 is cut
and seen in a plan view including the longitudinal axis
A1 of the suction unit 10, the handle extension lines L1
and L2 may refer to virtual extension lines L1 and L2
formed by extending tangential lines contacting the grip
part 450 from protruding outermost points P1 and P2.
(Refer to FIG. 4)

[0097] Since the handle extension lines L1 and L2 are
arranged to be spaced apart from the suction motor 20
by a certain distance in a radial direction, the handle ex-
tension lines L1 and L2 become not to penetrate the suc-
tion motor 20. In other words, the handle extension lines
L1 and L2 and the suction motor 20 become not to come
into contact with each other at any one point. In other
words, the handle extension lines L1and L2 are arranged
so as not to meet any portion of the suction motor 20.
[0098] Through this, a center of gravity G1 of the suc-
tion motor 20 may be disposed to be located rearward
than the handle extension lines L1 and L2. In addition,
the center of gravity G1 of the suction motor 20 may be
disposed in a direction opposite to that of the suction unit
10 with respect to the longitudinal axis A4 of the grip part
450.

[0099] Through this arrangement relationship, the
center of gravity G1 of the suction motor 20 may be
formed close to the user’s wrist. Therefore, a moment
force due to the center of gravity G1 may be reduced,
thereby reducing a load applied to the user’s wrist, and
feeling less fatigue in performing a long-time cleaning
operation.

[0100] On the otherhand, as described above, the grip
part 450 of the handle 40 is disposed in a shape in which
an upper portion is inclined toward a front. Accordingly,
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a center of gravity G2 of the power supply unit 50 may
be disposed forward than the longitudinal axis A4 of the
grip part450. That is, the center of gravity G1 of the suc-
tion motor 20 and the center of gravity G2 of the power
supply unit 50 may be disposed in directions opposite to
each other with respect to the longitudinal axis A4 of the
grip part 450. (Refer to FIG. 4)

[0101] Through this arrangement relationship, since
the center of gravity G2 of the power supply unit 50, which
is a heavy component, and the center of gravity G1 of
the suction motor 20, which is another heavy component,
with respect to the grip part 450, present in directions
opposite to each other, a weight balance of the main body
2 may be optimized.

[0102] In addition, the handle 40 may form a connect-
ing portion 451 on one side where the grip part 450 is
adjacent to the suction motor 20. The connecting portion
451 may be formed as a curved surface having a certain
radius at a portion where the outer circumferential sur-
face of the rear housing 210 and the grip part 450 are
coupled to naturally extend without a step.

[0103] Through this, when the user grips the grip part
450, the connecting portion 451 is seated between the
user’s thumb and index finger, such that the heavy suc-
tion motor 20 is supported on a back of the hand, so the
cleaner 1 may be supported in a more stable form when
the cleaning operation is performed.

[0104] Meanwhile, the base surface B of the power
supply unit 50 and a base surface B’ of the dust bin 60
(which may also be referred to as the base surface of the
first housing 3) do not exist on one plane and may have
astep difference. Thatis, the base surface B of the power
supply unit 50 and the base surface B’ of the dust bin 60
may be configured to have different heights. (Refer to
FIGS. 2 and 4)

[0105] Since the suction motor 20 and the battery 510,
which are relatively heavy components, are disposed
above the power supply unit 50, the base surface B of
the power supply unit 50 preferably protrudes further
downward.

[0106] Through this, when the base surface B of the
power supply unit 50 is placed on the floor, the main body
2 of the cleaner 1 may be stably supported without col-
lapsing in a direction of the dust bin 60.

[0107] In addition, the longitudinal axis A1 of the suc-
tion unit 10 may be formed above the grip part 450 of the
handle 40 and may be disposed to pass through at least
a portion of the suction motor 20.

[0108] More specifically, the longitudinal axis A1 of the
suction unit 10 disposed on the connecting portion be-
tween the first housing 3 and the second housing 4 is
placed on an upper part spaced apart by a certain dis-
tance from the grip part 450 of the handle 40, in other
words, the longitudinal axis A1 of the suction unit 10 may
be disposed in a form that does not pass through the grip
part 450 of the handle 40. (Refer to FIGS. 2 and 4)
[0109] Conventionally, when the suction motor 20 is
disposed above the cyclone unit 30, there was a limit to
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increasing a height of the first housing 3 considering a
length of the suction motor 20. Therefore, the longitudinal
axis A1 of the suction unit 10, which should be disposed
near an upper end of the first housing 3, has no choice
but to be disposed in a form penetrating the grip part 450
of the handle 40.

[0110] On the other hand, according to the preferred
embodiment of the present disclosure, since the suction
motor 20 is disposed above the handle 40, it becomes
possible to reduce a height of the second housing 4 dis-
posed above the cyclone unit 30 and increase a height
of an upper end of the first housing 3 to be higher than
that of the conventional one.

[0111] Therefore, in a state where the overall height of
the main body 2 is formed the same, the height of the
first housing 3 may be increased compared to the con-
ventional one, such that a height of the dust bin 60 may
also be formed high, and a capacity of the dust bin 60 to
accommodate dust may be increased. From the user’'s
point of view, this has an advantage of reducing the in-
convenience of having to frequently empty the dust bin
60.

[0112] Meanwhile, the main body 2 may further include
a pre-filter 71 disposed above the cyclone unit 30. The
pre-filter 71 is configured to filter out dust that has not
been collected by the cyclone unit 30.

[0113] Part of the pre-filter 71 may be accommodated
in the first housing 3 and the remaining part may be ac-
commodated in the second housing 4. An air guide 75
may be provided between the cyclone unit 30 and the
pre-filter 71 to guide air discharged from the cyclone unit
30 to the pre-filter 71.

[0114] Here, the pre-filter 71 may be a mesh filter hav-
ing a cylindrical shape. For example, the pre-filter 71 may
include materials such as nylon and spun-bonded non-
woven fabric. The spun-bonded nonwoven fabric is a
type of nonwoven fabric made by spinning synthetic fib-
ers such as polypropylene (PP) and then bonding them
by applying heat.

[0115] The airguide 75is configured in a conical shape
with a narrow bottom and a wide top. In addition, the
bottom of the air guide 75 is coupled to an upper side of
the cyclone unit 30 and the top of the air guide 75 is
coupled to a lower part of the pre-filter 71, such that the
air guide 75 may play a role of guiding air discharged
from the second cyclone 330 to flow to the suction motor
20 without being mixed with the air introduced into the
suction unit 10.

[0116] In addition, the main body 2 may further include
a HEPA filter 72 (high efficiency particulate air filter) on
top of the pre-filter 71. The entirety of the HEPA filter 72
may be accommodated inside the second housing 4.
[0117] The HEPA filter 72 serves to finally filter fine
dust not filtered out by the pre-filter 71.

[0118] The airdischarged from the cyclone unit 30 and
passed through the pre-filter 71 passes through the
HEPA filter 72 and is discharged to an outside through
the suction motor 20.
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[0119] Conventionally, a position of the HEPA filter 72
is arranged such that air is discharged to an outside of
the cleaner 1 through the HEPA filter 72 after passing
through the suction motor 20, but in the preferred em-
bodiment of the present disclosure, the suction motor 20
is a brushless DC motor, and even if a structure in which
an airflow passes through the HEPA filter 72 first before
flowing to the suction motor 20 is adopted, scattering of
foreign substances at the final stage of the airflow is
small.

[0120] In the present disclosure, the cleaner 1 has
been described as including the pre-filter 71 and the
HEPA filter 72, but it should be noted that the type and
number of filters are not limited.

[0121] Meanwhile, in the preferred embodiment of the
present disclosure, the main body 2 may further include
a discharge cover 270.

[0122] The discharge cover 270 is detachably coupled
to one side of the rear housing 210 in a longitudinal di-
rection of the suction motor 20. The discharge cover 270
may be provided with an air discharge portion 275
through which air remaining after dust is filtered is dis-
charged to an outside of the main body 2.

[0123] Referring to FIG. 6, the discharge cover 270
includes a first cover part 271 formed in a circular shape
and a second cover part 273 coupled to the first cover
part 271 and extending by a certain length in a cylindrical
shape from an edge of the first cover part 271.

[0124] More specifically, the discharge cover 270 may
have a cylindrical shape with one side open in a longitu-
dinal direction, and the one open side of the discharge
cover 270 and one side in the longitudinal direction of
the rear housing 210 may be detachably coupled to each
other.

[0125] Onthe otherhand, in the second cover part 273
of the discharge cover 270, the air discharge portion 275
through which air that has passed through the suction
motor 20 is discharged is provided. At this time, the air
discharge portion 275 may include a plurality of openings
provided in the second cover part 273 at certain intervals.
Here, each of the openings may have a rectangular
shape and be provided to pass through the second cover
part 273.

[0126] Onthe other hand, onthe basis of a state where
the discharge cover 270 is coupled to the rear housing
210, the respective openings of the air discharge portion
275 may be opened in a direction perpendicular to the
longitudinal axis A2 of the suction motor 20. When the
impeller 230 of the suction motor 20 rotates, air flows in
a longitudinal direction 20 of the suction motor 20 up to
the discharge cover 270, and exits to an outside of the
main body 2 through the openings of the air discharge
portion 275.

[0127] In addition, the air discharge portion 275 may
not be formed in atleast a partial areain the second cover
part 273 of the discharge cover 270. That is, the air dis-
charge portion 275 may be provided only in one portion
of the second cover part 273 of the discharge cover 270.
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[0128] For example, on the basis of a state in which
the discharge cover 270 is coupled to the rear housing
210, the air discharge portion 275 may be provided only
on an upper side of the discharge cover 270.

[0129] In this case, as the cleaner 1 is tilted in a clean-
ing progress direction during cleaning, the air exiting from
the main body 2 exits only in the cleaning progress di-
rection. Accordingly, it is possible to prevent air exiting
from the main body 2 from being discharged toward the
user.

[0130] FIGS. 8 to 10 are views for showing an air flow
in the cleaner.

[0131] Referring to FIGS. 8 to 10, air containing dust
is sucked through the suction unit 10 by an operation of
the suction motor 20. Air is introduced horizontally in a
tangential direction to an inner circumferential surface of
the first cyclone 310 through the suction unit 10 and de-
scends while rotating along the inner circumferential sur-
face.

[0132] Inthe descending air, dustand air are subjected
to different magnitudes of a centrifugal force due to a
difference in density. Therefore, relatively heavy dust is
discharged vertically downward and collected in the first
dust storage unit 602 of the dust bin 60.

[0133] Meanwhile, the descending air forms an updraft
in a reverse direction at some point and flows into the
second cyclone 330, and the air flowing into the second
cyclone 330 is separated from dust again. The dust sep-
arated from the air in the second cyclone 330 flows down-
ward again and is stored in the second dust storage unit
606. The air separated from dust in the second cyclone
330 is discharged from the second cyclone 330, passes
through the air guide 75 and rises to the pre-filter 71.
[0134] Fine dust that has not yet been filtered out is
filtered while passing through the pre-filter 71. In addition,
the air that has passed through the pre-filter 71 first pass-
es through the HEPA filter 72 before reaching the suction
motor 20.

[0135] The air that has passed through the HEPA filter
72 passes through the second housing 4, passes through
the third housing 6 while moving in a direction of the suc-
tion motor 20, the air whose dust is removed finally while
passing through the HEPA filter 72 is introduced into the
suction motor 20, and after flowing through an inside of
the suction motor 20 along an axis of the motor shaft 220
by a rotation of the impeller 230, the air is discharged to
an outside of the main body 2 through the air discharge
portion 275 of the discharge cover 270.

[0136] As described above, in the cleaner according
to the preferred embodiment of the present disclosure,
the moment force due to the center of gravity of the suc-
tion motor is prevented from being biased forward by
arranging the suction motor such that the center of gravity
of the suction motor is formed behind the longitudinal
axis of the handle and as a result, the load applied to the
user’s wrist when the user performs cleaning may be
reduced.

[0137] In addition, in the cleaner according to the pre-
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ferred embodiment of the present disclosure, a height of
the dust bin may be increased by disposing the suction
motor behind the longitudinal axis of the handle, and as
a result, the dust accommodating capacity may be in-
creased.

[0138] In addition, in the cleaner according to the pre-
ferred embodiment of the present disclosure, regarding
arrangement of the suction motor behind the handle, by
disposing the longitudinal axis of the suction motor per-
pendicular to the longitudinal axis of the suction unit and
parallel to the base surface of the power supply unit, it is
possible to minimize the length of the suction motor pro-
truding toward a rear of the handle, and thus, when the
user grips the handle for cleaning, a part interfering with
the user’s wrist by contacting with the wrist may be re-
duced.

[0139] In addition, in the cleaner according to the pre-
ferred embodiment of the present disclosure, the inclined
surface is provided on the rear housing in which the suc-
tion motoris accommodated and seated, the inclined sur-
face is provided as long as the rear housing, and the
display unit is formed on the inclined surface, such that
the display unit may be configured with a wider area.
Therefore, it is possible to improve the user’s information
perception.

[0140] In the foregoing, while specific embodiments of
the present disclosure have been described for illustra-
tive purposes, the scope or spirit of the presentdisclosure
is not limited thereto, it will be understood by those skilled
in the art that various changes and modifications may be
made to other specific embodiments without departing
from the spirit and scope of the present disclosure. Ac-
cordingly, the scope of the present disclosure should be
defined not by the above-described embodiments but by
the technical idea defined in the following claims.

Claims
1. A cleaner, comprising:

a suction unit through which air containing dust
is sucked;

a suction motor for generating a flow of the air
such that the air flows into the suction unit;

a cyclone unitin communication with the suction
unit, for separating the dust from the air;

a handle arranged in a direction opposite to the
suction unit with respect to the cyclone unit and
comprising a grip part allowing a user to grip with
a hand; and

a power supply unit for supplying power to the
suction motor,

wherein a longitudinal axis of the suction motor
is disposed perpendicular to a longitudinal axis
of the suction unit and parallel to a base surface
of the power supply unit.
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The cleaner of claim 1,

wherein the suction motor is disposed on the handle,
and the power supply unitis disposed below the han-
dle.

The cleaner of claim 1,

wherein a handle extension line formed by extending
a tangential line contacting an outer circumferential
surface of the grip partis disposed so as to be spaced
apart from a radial outer circumferential surface of
the suction motor by a certain distance and does not
penetrate the suction motor.

The cleaner of claim 1,

wherein a center of gravity of the suction motor is
disposed in a direction opposite to the suction unit
with respect to a longitudinal axis of the grip part.

The cleaner of claim 1, further comprising:

a rear housing disposed rearward with respect
to the handle, having a cylindrical shape, and
allowing the suction motor to be received and
seated therein,

wherein an inclined surface formed to face a us-
er during cleaning is provided in a portion of an
outer circumferential surface of the rear hous-

ing.

The cleaner of claim 5,

wherein a display unit for displaying an operational
state of the cleaner is disposed on the inclined sur-
face.

The cleaner of claim 1,

wherein the longitudinal axis of the suction unit is
disposed at an upper part spaced apart by a certain
distance from the grip part.

The cleaner of claim 1,

wherein the longitudinal axis of the suction unit is
disposed to penetrate at least a portion of the suction
motor.

The cleaner of claim 1, further comprising:

a discharge cover coupled to one side of the suction
motor in a longitudinal direction and having an air
discharge portion through which the dust is filtered
and remaining air is discharged.

The cleaner of claim 9,

wherein the air discharge portion comprises a plu-
rality of openings spaced apart from each other by
a certain distance, and each of the openings are pro-
vided in a direction perpendicular to the longitudinal
axis of the suction motor in a state in which the dis-
charge cover is coupled to the suction motor.
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