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(54) VACUUM

(57) A cleaner includes: a suction motor that gener-
ates suction force; a suction unit that guides air and dust
sucked by the suction force generated by the suction
motor; a dust separation unit that separates dust from
the air guided through the suction unit; a main PCB that
generates control signals for the suction motor and in-
cludes a first PCB and a second PCB spaced apart from
each other; a handle unit that receives the main PCB;
and a PCB connector that connects the first PCB and the
second PCB to each other and is coupled to the handle
unit.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a cleaner.

BACKGROUND ART

[0002] Cleaners may be classified into a manual clean-
er that a user moves in person for cleaning and an auto-
matic cleaner that automatically moves for cleaning.
[0003] Manual cleaners may fall into, depending on the
types, a canister cleaner, an upright cleaner, a handy
cleaner, and a stick cleaner.
[0004] Meanwhile, in the related art, a handheld vac-
uum cleaner has been disclosed in Korean Patent No.
10-1127088 (registered on 8 March, 2012).
[0005] The handheld vacuum cleaner includes a suc-
tion pipe, an airflow generator, a cyclone, a power supply,
and a handle.
[0006] A PCB connected to a suction motor and a bat-
tery may be disposed in the handle.
[0007] According to the document, however, the air-
flow generator is disposed over the handle and the power
supply is disposed under the handle, so the internal
space of the handle is small. Therefore, the structure for
installing the PCB is complicated and it is difficult to install
the PCB.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0008] The present disclosure provides a cleaner in
which a main PCB can be easily installed in a handle.
[0009] The present disclosure provides a cleaner in
which a main PCB can be fixed to a handle when it is
inserted into the handle without using a specific fastener
for fixing the main PCB to the handle.
[0010] The present disclosure provides a cleaner in
which the size of a handle can be reduced by decreasing
the size of a main PCB.

TECHNICAL SOLUTION

[0011] A cleaner includes: a suction motor that gener-
ates suction force; a suction unit that guides air and dust
sucked by the suction force generated by the suction
motor; a dust separation unit that separates dust from
the air guided through the suction unit; a main PCB that
generates control signals for the suction motor and in-
cludes a first PCB and a second PCB spaced apart from
each other; a handle unit that receives the main PCB;
and a PCB connector that connects the first PCB and the
second PCB to each other and is coupled to the handle
unit.
[0012] A cleaner includes: a suction motor that gener-
ates suction force; a suction unit that guides air and dust

sucked by the suction force generated by the suction
motor; a main body that includes a dust separation unit
separating dust from the air guided through the suction
unit; a main PCB assembly that generates control instruc-
tions for the suction motor and includes a plurality of
PCBs; and a handle unit to which the main PCB assembly
is coupled, wherein the handle unit includes a first exten-
sion through which a longitudinal axis of the suction unit
passes and a second extension that extends toward the
main body over the first extension, and the main PCB
assembly is coupled to the handle unit when the main
PCB assembly is inserted into the second extension.

ADVANTAGEOUS EFFECTS

[0013] According to the present invention, the main
PCB is divided into two PCBs and inserted in the handle
body, and the size of the main PCB can be reduced.
[0014] In particular, the two PCBs are erect in parallel
with each other and inserted in the handle body, the size
of the main PCB unit can be minimized.
[0015] Further, since the main PCB assembly can be
coupled to the handle body while it is inserted into the
space of the handle body with the two PCBs connected
to the PCB connector, the structures for fixing the two
PCBs to each other and fixing the two PCBs to the handle
body are simple and a user can easily assemble them.
[0016] Further, since the second PCB is connected to
the connector when the handle unit is slid on the main
body, there is no need for a process of connecting the
second PCB to the connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a perspective view of a cleaner according
to an embodiment of the present invention.
FIG. 2 is a side view of the cleaner according to an
embodiment of the present invention.
FIG. 3 is a plan view of the cleaner according to an
embodiment of the present invention.
FIG. 4 is a perspective view of the cleaner according
to an embodiment of the present invention when
seen from under the cleaner.
FIG. 5 is a vertical cross-sectional view of the cleaner
according to an embodiment of the present inven-
tion.
FIG. 6 is a view showing the main body according
to an embodiment of the present invention with the
handle unit separated.
FIG. 7 is a perspective view of the handle according
to an embodiment of the present invention.
FIG. 8 is a perspective view of a main PCB unit ac-
cording to an embodiment of the present invention.
FIG. 9 is a front view of the main PCB unit shown in
FIG. 8.
FIGS. 10 and 11 are exploded perspective views of
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the main PCB unit shown in FIG. 8.
FIG. 12 is a perspective view of a PCB connector of
the present invention.
FIG. 13 is a perspective view of a connector accord-
ing to an embodiment of the present invention.
FIG. 14 is a plan view of the connector shown in FIG.
13.
FIG. 15 is a perspective view showing the main PCB
unit and the connector that have been coupled.
FIG. 16 is a cross-sectional view showing a second
PCB and the connector that have been coupled.
FIG. 17 is a perspective view of a handle body ac-
cording to an embodiment of the present invention.
FIG. 18 is a cross-sectional view showing the internal
structure of a handle.
FIG. 19 is a cross-sectional view after the main PCB
unit is coupled to the handle body.
FIG. 20 is a view after a power PCB is seated on a
support rib, with the main PCB unit coupled to the
handle body.
FIG. 21 is a view when a handle cover and an oper-
ation unit are combined in the state shown in FIG. 20.
FIG. 22 is a view when the handle unit according to
an embodiment of the present invention is coupled
to the main body after being assembled.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Hereinafter, some embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings. It should be noted that when
components in the drawings are designated by reference
numerals, the same components have the same refer-
ence numerals as far as possible even though the com-
ponents are illustrated in different drawings. Further, in
description of embodiments of the present disclosure,
when it is determined that detailed descriptions of well-
known configurations or functions disturb understanding
of the embodiments of the present disclosure, the de-
tailed descriptions will be omitted.
[0019] Also, in the description of the embodiments of
the present disclosure, the terms such as first, second,
A, B, (a) and (b) may be used. Each of the terms is merely
used to distinguish the corresponding component from
other components, and does not delimit an essence, an
order or a sequence of the corresponding component. It
should be understood that when one component is "con-
nected", "coupled" or "joined" to another component, the
former may be directly connected or jointed to the latter
or may be "connected", coupled" or "joined" to the latter
with a third component interposed therebetween.
[0020] FIG. 1 is a perspective view of a cleaner accord-
ing to an embodiment of the present invention, FIG. 2 is
a side view of the cleaner according to an embodiment
of the present invention, FIG. 3 is a plan view of the clean-
er according to an embodiment of the present invention,
FIG. 4 is a perspective view of the cleaner according to
an embodiment of the present invention when seen from

under the cleaner, and FIG. 5 is a cross-sectional view
of the cleaner according to an embodiment of the present
invention.
[0021] Referring to FIGS. 1 to 5, a cleaner 1 according
to an embodiment of the present invention may include
a main body 2.
[0022] The cleaner 1 may further include a suction unit
5 coupled to the front of the main body 2. The suction
unit 5 can guide air containing dust into the main body 2.
[0023] The cleaner 1 may further include a handle unit
3 coupled to the main body 2. The handle unit 3 may be
positioned opposite to the suction unit 5 on the main body
2.
[0024] That is, the main body 2 may be disposed be-
tween the suction unit 5 and the handle unit 3.
[0025] The main body 2 may include a first body 10
and a second body 12 on the first body 10. The first body
10 and the second body 12 may be directly combined or
may be indirectly combined through an intermediate
member.
[0026] The first body 10 and the second body 12 may
be, though not limited thereto, formed in a cylindrical
shape.
[0027] The first body 10 and the second body 12 are
open at the top and the bottom, respectively. That is, the
bodies 10 and 12 may have a top opening and a bottom
opening, respectively.
[0028] The suction unit 5 may be coupled to the main
body 2 such that the center of the suction unit 5 is posi-
tioned approximately at the boundary between the first
body 10 and the second body 12.
[0029] The main body 2 may further include a dust sep-
aration unit that separates dust from air sucked through
the suction unit 5.
[0030] The dust separation unit may include a first cy-
clone unit 180 that can separate dust, for example, using
cyclonic flow. The first body 10 includes the first cyclone
unit 180 in this configuration.
[0031] The air and dust sucked through the suction unit
5 helically flow along the inner side of the first cyclone
unit 180.
[0032] The axis of the cyclonic flow in the first cyclone
unit 110 may vertically extend.
[0033] The dust separation unit may further include a
second cyclone unit 130 that secondarily separates dust
from the air discharged out of the first cyclone unit 110.
The second cyclone unit 130 may be disposed inside the
first cyclone unit 110 to minimize the size of the dust
separation unit. The second cyclone unit 130 may include
a plurality of cyclone bodies arranged in a raw.
[0034] As another example, the dust separation unit
may include one cyclone unit, in which the axis of the
cyclonic flow may also vertically extend.
[0035] The first body 10 functions as a dust container
that stores dust separated by the cyclone units 110 and
130.
[0036] The main body 2 may further include a body
cover 16 for opening/closing the bottom of the first body
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10. The body cover 16 can open/close the first body 10
by being rotated. A button 18 for rotating the body cover
16 may be disposed on the first body 10. A hinge 162 of
the body cover 16 may be coupled to hinge coupling por-
tions 620 of the battery housing 60.
[0037] At least a portion of the second cyclone unit 130
may be positioned inside the first body 10.
[0038] A dust storage guide 124 that guides the dust
separated by the second cyclone unit 130 to be stored
may be disposed in the first body 10. The dust storage
guide 124 may be coupled to the bottom of the second
cyclone unit 130 in contact with the top of the body cover
16.
[0039] The dust storage guide 124 may divide the in-
ternal space of the first body 10 into a first dust storage
part 121 where the dust separated by the first cyclone
unit 110 is stored and a second dust storage part 123
where the dust separated by the second cyclone unit 130
is stored.
[0040] The internal space of the dust storage guide
124 is the second dust storage part 123 and the space
between the dust storage guide 124 and the first body
10 is the first dust storage part 121.
[0041] The body cover 16 can open/close both of the
first dust storage part 121 and the second dust storage
part 123.
[0042] The cleaner 1 may further include a suction mo-
tor 20 for generating suction force and a battery 40 for
supplying power to the suction motor 20.
[0043] The suction motor 20 may be disposed in the
second body 12. At least a portion of the suction motor
20 may be disposed over the dust separation unit. Ac-
cordingly, the suction motor 20 is disposed over the first
body 10.
[0044] The suction motor 20 may communicate with
an outlet of the second cyclone unit 130.
[0045] To this end, the main body 2 may further include
a discharge guide 28 connected to the second cyclone
unit 130 and a flow guide 22 that communicates with the
discharge guide 28.
[0046] For example, the discharge guide 28 is dis-
posed on the second cyclone unit 130 and the flow guide
22 is disposed over the discharge guide 28.
[0047] Further, at least a portion of the suction motor
20 is positioned inside the flow guide 22.
[0048] Accordingly, the axis of the cyclonic flow in the
first cyclone unit 110 may pass through the suction motor
20.
[0049] When the suction motor 20 is disposed over the
second cyclone unit 130, the air discharged from the sec-
ond cyclone unit 130 can flow directly to the suction motor
20, so the channel between the dust separation unit and
the suction motor 20 can be minimized.
[0050] The suction motor 20 may include a rotary im-
peller 200. The impeller 200 may be fitted on a shaft 202.
The shaft 202 is vertically disposed.
[0051] An extension line from the shaft 202 (which may
be considered as the rotational axis of the impeller 200)

may pass through the first body 10. The rotational axis
of the impeller 200 and the axis of the cyclonic flow in
the first cyclone unit 180 may be on the same line.
[0052] According to the present invention, there is the
advantage that the path through which the air discharged
from the dust separation unit, that is, the air discharged
upward from the second cyclone unit 190 flows to the
suction motor 20 can be reduced and a change in direc-
tion of air can be decreased, so a loss of airflow can be
reduced.
[0053] As the loss of airflow is reduced, suction force
can be increased and the lifetime of the battery 40 for
supplying power to the suction motor 20 can be in-
creased.
[0054] The cleaner 1 may further include an upper mo-
tor housing 26 covering a portion of the top of the suction
motor 20 and a lower motor housing 27 covering a portion
of the bottom of the suction motor 20.
[0055] The suction motor 20 may be disposed inside
the motor housings 26 and 27 and the flow guide 22 may
be disposed to cover the upper motor housing 26.
[0056] At least a portion of the flow guide 22 may be
spaced apart from the upper motor housing 26. Further,
at least a portion of the flow guide 22 may be spaced
apart from the second body 12.
[0057] Accordingly, a first air passage 232 is defined
by the inner side of the flow guide 22 and the outer side
of the upper motor housing 26 and a second air passage
234 is defined by the outer side of the flow guide 22 and
the inner side of the second body 12.
[0058] The air discharged from the second cyclone unit
190 flows to the suction motor 20 through the first air
passage 232 and the air discharged from the suction mo-
tor 20 flows through the second air passage 234 and is
then discharged outside. Accordingly, the second air pas-
sage 234 functions as an exhaust channel.
[0059] The handle unit 3 may include a handle 30 for
a user to hold and a battery housing 60 under the handle
30.
[0060] The handle 30 may be disposed behind the suc-
tion motor 20.
[0061] As for directions, with respect to the suction mo-
tor 20 in the cleaner 1, the direction in which the suction
unit 5 is positioned is the front direction and the direction
in which the handle 30 is positioned is the rear direction.
[0062] The battery 40 may be disposed behind the first
body 10. Accordingly, the suction motor 20 and the bat-
tery 40 may be arranged not to vertically overlap each
other and may be disposed at different heights.
[0063] According to the present invention, since the
suction motor 20 that is heavy is disposed ahead of the
handle 30 and the battery 40 that is heavy is disposed
behind the handle 30, so weight can be uniformly distrib-
uted throughout the cleaner 1. It is possible to prevent
injuries to the user’s wrist when a user cleans with the
handle 30 in his/her hand. That is, since the heavy com-
ponents are distributed at the front and rear portions and
at different heights in the cleaner 1, it is possible to pre-
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vent the center of gravity of the cleaner 1 from concen-
trating on any one side.
[0064] Since the battery 40 is disposed under the han-
dle 30 and the suction motor 20 is disposed in front of
the handle 30, there is no component over the handle
30. That is, the top of the handle 30 forms a portion of
the external appearance of the top of the cleaner 1.
[0065] Accordingly, it is possible to prevent any com-
ponent of the cleaner 1 from coming in contact with the
user’s arm while the user cleans with the handle 30 in
his/her hand.
[0066] The handle 30 may include a first extension 310
extending vertically to be held by a user and a second
extension 320 extending toward the suction motor 20
over the first extension 310. The second extension 320
may at least partially horizontally extend. In the present
invention, the first extension 310, which is a portion that
a user can hold (a portion that a user’s palm can come
in contact with), may be referred to as a grip part.
[0067] A stopper 312 for preventing a user’s hand hold-
ing the first extension 310 from moving in the longitudinal
direction of the first extension 310 (vertically in FIG. 2)
may be formed on the first extension 310. The stopper
312 may extend toward the suction unit 5 from the first
extension 310.
[0068] The stopper 312 is spaced apart from the sec-
ond extension 320. Accordingly, a user is supposed to
hold the first extension 310, with some of the fingers over
the stopper 312 and the other fingers under the stopper
312.
[0069] For example, the stopper 312 may be posi-
tioned between the index finger and the middle finger.
[0070] According to this arrangement, when a user
holds the first extension 310, the longitudinal axis A1 of
the suction unit 5 may pass through the user’s wrist.
[0071] When the longitudinal axis A1 of the suction unit
5 passes through the user’s wrist and the user’s arm is
stretched, the longitudinal axis A1 of the suction unit 5
may be substantially aligned with the user’s stretched
arm. Accordingly, there is the advantage in this state that
the user uses minimum force when pushing or pulling
the cleaner 1 with the handle 30 in his/her hand.
[0072] The handle 30 may include an operation unit
390. For example, the operation unit 390 may be dis-
posed on an inclined surface of the second extension
320. It is possible to input instructions to turn on/off the
cleaner (suction motor) through the operation unit 390.
For example, it is possible to input instructions to turn
on/off the suction motor through the operation unit 390.
Further, it is possible to control the intensity of the suction
force of the suction motor 20 that has been turned on
through the operation unit 390.
[0073] The operation unit 390 may be disposed to face
a user. The operation unit 390 may be disposed opposite
to the stopper 312 with the handle 30 therebetween.
[0074] The operation unit 390 is positioned higher than
the stopper 312. Accordingly, a user can easily operate
the operation unit 390 with his/her thumb with the first

extension 310 in his/her hand.
[0075] Further, since the operation unit 390 is posi-
tioned outside the first extension 310, it is possible to
prevent the operation unit 390 from being unexpectedly
operated when a user cleans with the first extension 310
in his/her hand.
[0076] The battery housing 60 may be disposed under
the first extension 310.
[0077] The battery 40 may be detachably combined
with the battery housing 60. For example, the battery 40
may be inserted into the battery housing 60 from under
the battery housing 60.
[0078] The rear side of the battery housing 60 and the
rear side of the first extension 310 may form a continuous
surface. Accordingly, the battery housing 60 and the first
extension 310 can be shown like a single unit.
[0079] When the battery 40 is inserted in the battery
housing 60, the bottom of the battery 40 may be exposed
to the outside. Accordingly, when the cleaner 1 is placed
on the floor, the battery 40 can be in contact with the floor.
[0080] According to this structure, there is the advan-
tage that the battery 40 can be directly separated from
the battery housing 60.
[0081] Further, since the bottom of the battery 40 is
exposed to the outside, the bottom of the battery 40 can
come in direct contact with the air outside the cleaner 1,
so the battery 40 can be more efficiently cooled.
[0082] The battery housing 60 may have charging
stand connection terminals 628 for charging the battery
40 coupled to the battery housing 60. It is possible to
bring the charging stand connection terminals 628 in con-
tact with a terminal of a charging stand (not shown) by
placing the cleaner 1 on the charging stand.
[0083] The battery housing 60 may have battery con-
nection terminals 670 that are connected to battery ter-
minals 490 in the battery 40 inserted in the battery hous-
ing 60. The battery connection terminals 670 may be con-
nected to the battery terminals 490 through the top of the
battery 40.
[0084] Referring to FIG. 3, the cleaner 1 may further
include a filter unit 50 having air exits 522 for discharging
the air that has passed through the suction motor 20. For
example, the air exits 522 may include a plurality of open-
ings and the openings may be circumferentially arranged.
Accordingly, the air exist 522 may be arranged in a ring
shape.
[0085] The filter unit 50 may be detachably coupled to
the top of the main body 2. The filter unit 50 may be
detachably inserted in the second body 12.
[0086] When the filter unit 50 is combined with the main
body 2, a portion of the filter unit 50 is positioned outside
the second body 12. Accordingly, a portion of the filter
unit 50 is inserted in the main body 2 through the open
top of the main body 2 and the other portion protrudes
outside from the main body 2.
[0087] The height of the main body 2 may be substan-
tially the same as the height of the handle 30. Accord-
ingly, the filter unit 50 protrudes upward from the main
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body 2, so a user can easily hold and separate the filter
unit 50.
[0088] When the filter unit 50 is combined with the main
body 2, the air exits 522 are positioned at the upper por-
tion of the filter unit 50. Accordingly, the air discharged
from the suction motor 20 is discharged upward from the
main body 2.
[0089] According to this embodiment, it is possible to
prevent the air discharged from the air exits 522 from
flowing to a user while the user cleans using the cleaner 1.
[0090] The main body 2 may further include a pre-filter
29 for filtering the air flowing into the suction motor 20.
The pre-filter 29 may be disposed inside the flow guide
22. Further, the pre-filter 29 is seated over the upper mo-
tor housing 16 and may surround a portion of the upper
motor housing 26. That is, the upper motor housing 26
may include a filter support for supporting the pre-filter 29.
[0091] FIG. 6 is a view showing the main body accord-
ing to an embodiment of the present invention with the
handle unit separated and FIG. 7 is a perspective view
of the handle unit according to an embodiment of the
present invention.
[0092] The handle unit 3 may include a handle body
332 and a handle body cover 334 that covers the handle
body 332.
[0093] The handle body 332 forms a portion of the first
extension 310 and a portion of the second extension 320.
The handle cover 334 forms the other portion of the first
extension 310 and the other portion of the second exten-
sion 320.
[0094] That is, when the handle cover 334 is coupled
to the handle body 332, the handle body 332 and the
handle cover 334 form the first extension 310 and the
second extension 320.
[0095] The handle body 332 may form not only the han-
dle 30, but the battery housing 60.
[0096] The handle unit 3 may further have a main body
coupling portion 70 for coupling the handle unit 3 to the
main body 2. The handle 30 and the battery housing 60
can be coupled through the main body coupling portion
70.
[0097] The handle unit 3 may further have a main PCB
(Printed circuit board) unit 340 for controlling the suction
motor 20.
[0098] The main PCB unit 340, for example, may be
inserted in the internal space of the second extension
320.
[0099] The main body 2 may further have a connector
support 136 for supporting a connector 400.
[0100] The connector 400 may be connected with the
suction motor 20 in the main body 2. Further, the con-
nector 400 may be connected with the main PCB unit
340. The connector 400 transmits control signals from
the main PCB unit 340 to the suction motor 20. The con-
nector 400 may have a signal terminal for transmitting
the control signals.
[0101] The main body 2 may further have a stopper rib
136a for preventing the connector 400 supported by the

connector support 136 from separating upward.
[0102] The stopper rib 136a is spaced from the con-
nector support 136. The connector 400 may be inserted
in the space between the connector support 136a and
the stopper rib 136a. For example, the connector 400
may be horizontally slid on the connector support 136.
[0103] The connector support 136 and the stopper rib
136a may be, for example, formed on the second body
12.
[0104] The main body 2 may have a main body terminal
80 and the handle unit 3 may further have a handle ter-
minal 90. The handle terminal 90 may be connected with
the main PCB unit 340.
[0105] The main body terminal 80 may be disposed on
a cover member 70 coupled to the main body 2. The main
body terminal 80 may be connected to the handle termi-
nal 90 when the handle unit 3 is coupled to the main body
2.
[0106] A plurality of main body wires 141 and 142 may
be connected to the main body terminal 80. The main
body wires 141 and 142 may be connected to the main
body terminal 80 from under the main body terminal 80.
[0107] The main body wires 141 and 142 may include
a pair of first wires 141 connected to the suction motor
20 to supply power to the suction motor 20 and a pair of
second wires 142 connected to the suction unit 5.
[0108] The main body wires 141 and 142 may be in-
serted into the main body 2 through a packing 138 on
the main body 2.
[0109] According to this embodiment, since a signal
terminal for transmitting control signals and a control ter-
minal for supplying power are separated and disposed
at different positions, an increase in size of the main body
terminal 80 can be prevented.
[0110] The handle unit 3 may have a body coupling
portion 304 for coupling the main body 2 and the main
body 2 may have a handle coupling portion 139a for cou-
pling the body coupling portion 304. The handle unit 3
may be vertically slide-coupled to the main body 2 by the
body coupling portion 304 and the handle coupling por-
tion 139a.
[0111] Further, when the handle unit 3 is coupled to
the main body 2, the PCB unit 340 can be connected with
the connector 400 and the handle terminal 90 can be
connected with the main body terminal 80.
[0112] The handle unit 3 may further include a plurality
of handle wires 942, 944, and 946. The handle wires 942,
944, and 946 may be connected to the main PCB unit 340.
[0113] The main PCB unit 340 may be connected to
the battery 40. Further, the main PCB unit 340 may re-
ceive operation signals from the operation unit 390. The
main PCB unit 340 may supply power to the suction motor
20 and/or a suction unit terminal in the suction unit or
control the intensity of the suction force of the suction
motor 20 on the basis of the input operation signals.
[0114] The handle wires 942, 944, and 946 may in-
clude first handle wires 942 connected to the handle ter-
minal 90 to supply power to the suction unit terminal and

9 10 



EP 3 485 777 A1

7

5

10

15

20

25

30

35

40

45

50

55

second handle wires 944 connected to the handle termi-
nal 90 to supply power to the suction motor 20.
[0115] When the handle terminal 90 is connected to
the main body terminal 80, the first handle wires 942 may
be connected to the first main body wires 141 of the main
body 2 and the second handle wires 944 may be con-
nected to the second main body wires 142 of the main
body 2.
[0116] The handle wires 942, 944, and 946 may further
have terminal connection wires 946 connected to the cra-
dle connection terminals 628.
[0117] The handle unit 3 may further have wire guides
309 that guide the handle wires to prevent the handle
wires 942, 944, and 946 from getting entangled.
[0118] The structure of the main PCB unit 340 and a
method of assembling the main PCB unit 340 are de-
scribed hereafter.
[0119] The structure of the main PCB unit is described
in detail hereafter.
[0120] FIG. 8 is a perspective view of the main PCB
unit according to an embodiment of the present invention,
FIG. 9 is a front view of the main PCB unit shown in FIG.
8, and FIGS. 10 and 11 are exploded perspective views
of the main PCB unit shown in FIG. 8. FIG. 12 is a per-
spective view of a PCB connector of the present inven-
tion.
[0121] Referring to FIGS. 8 to 12, the main PCB unit
340 according to this embodiment may include a main
PCB 341.
[0122] The main PCB 341 may be composed of a plu-
rality of separate PCBs to be disposed inside the second
extension 320. That is, the main PCB 341 may include
a first PCB 342 and a second PCB 344.
[0123] The first PCB 342 and the second PCB 344 may
be erect in parallel with each other. The first PCB 342
and the second PCB 344 may be horizontally spaced
apart from each other.
[0124] One or more connection terminals 348 for con-
necting the first PCB 342 and the second PCB 344 may
be disposed between the PCBs.
[0125] The main PCB unit 340 may further include a
PCB connector 350 for connecting the first PCB 342 and
the second PCB 344 to each other.
[0126] The PCB connector 350 can mechanically con-
nect the first PCB 342 and the second PCB 344 to each
other.
[0127] The PCB connector 350 may include a connec-
tor body 351 on which the first PCB 342 and the second
PCB 344 may be mounted.
[0128] The connector body 351 may be formed in a
plate shape. The PCB connector 350 may further include
one or more spacers 352 for maintaining the first PCB
342 and the second PCB 344 spaced apart from each
other.
[0129] The spacers 352 may protrude downward from
the bottom 351a of the connector body 351.
[0130] A coupling protrusion 353 for coupling the first
PCB 342 and the second PCB 344 may be formed on

both sides of each of the spacers 352. Further, protrusion
coupling portions 346 and 347 for coupling the coupling
protrusions 353 may be formed at the PCBs 342 and
344. The protrusion coupling portions 346 and 347 may
be grooves or holes.
[0131] In this specification, the PCB connector 350 and
the main PCB 341 combined with each other may be
called as a main PCB assembly.
[0132] The width of the spacers 352 may be smaller
than the width of the connector body 351 so that the con-
nector body 351 can be seated on the tops of the first
PCB 342 and the second PCB 344 when the coupling
protrusions 353 of the PCB connector 350 are fitted in
the protrusion coupling portions 346 and 347 of the PCBs
342 and 344.
[0133] Further, the spacers 352 may be spaced apart
from the lateral sides 351 b and 351 c of the connector
body 351.
[0134] When the connector body 351 is seated on the
tops of the first PCB 342 and the second PCB 344, with
the coupling protrusions 353 of the PCB connector 350
fitted in the protrusion coupling portions 346 and 347 of
the PCBs 342 and 344, the height of the main PCB unit
340 can be reduced.
[0135] The connector body 351 may be spaced apart
from the tops of the first PCB 342 and the second PCB
344, with the coupling protrusions 353 of the PCB con-
nector 350 fitted in the protrusion coupling portions 346
and 347 of the PCBs 342 and 344.
[0136] Further, when the spacers 352 are spaced apart
from the lateral sides 351 b and 351c of the connector
body 351, the width of the main PCB unit 340 can be
reduced with the coupling protrusions 353 of the PCB
connector 350 fitted in the protrusion coupling portions
346 of the PCBs 342 and 344.
[0137] When the PCB connector 350 has the spacers
352, the spacers 352 may be spaced apart from each
other in the longitudinal direction of the connector body
351.
[0138] The PCB connector 350 may include a coupling
hook 357 for coupling the handle body 332.
[0139] The coupling hook 357 may horizontally extend
from the connector body 351.
[0140] A reinforcing rib 354 may be formed on the bot-
tom 351a of the connector body 351 to prevent damage
to the coupling hook 357 when the PCB connector 350
and the handle body 332 are coupled by the coupling
hook 357.
[0141] Though not limited, the reinforcing rib 354 may
protrude from the bottom 351a of the connector body 351
and may connect the coupling hook 357 and one or more
of the spacers 352 to each other.
[0142] If the PCB connector 350 has a plurality of spac-
ers 352, the reinforcing rib 354 may connect the coupling
hook 357 and the spacer 352, which is closest to the
coupling hook 357 of the spacers 352, to each other.
[0143] A light emitting unit 370 for displaying the state
of the cleaner 1 may be disposed on any one of the first
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PCB 342 and the second PCB 344.
[0144] For example, the light emitting unit 370 is dis-
posed on the second PCB 344 in FIG. 11. The light emit-
ting unit 370 may include one or more LEDs. For exam-
ple, in FIG. 11, the light emitting unit 370 includes a plu-
rality of LEDs 371, 372, and 373 spaced apart from each
other in the longitudinal direction of the connector body
351.
[0145] Though not limited, it is possible to display the
remaining capacity of the battery 40 and the intensity of
the suction force of the suction motor 20, using the LEDs
371, 372, and 373.
[0146] The connector body 351 may include a plurality
of light holes 355 for passing the light from the LEDs 371,
372, and 373.
[0147] The light holes 355 may be spaced apart from
each other in the longitudinal direction of the connector
body 351, and when the PCB connector 350 is coupled
to the PCBs 342 and 344, the light holes 355 can be
aligned with the LEDs 371, 372, and 373.
[0148] The spacers 352 are each positioned between
two adjacent light holes 355 not to interfere with the light
from the LEDs 371, 372, and 373.
[0149] According to this configuration, the spacers 352
do not interfere with the light from the LEDs 371, 372,
and 373 and also each prevent interference between the
light from adjacent two LEDs. That is, the spacers 352
each separate the paths of the light from two adjacent
LEDs.
[0150] The PCBs 342 and 344 may include extensions
343 and 345, respective, for supporting a power PCB
380. The extensions 343 and 345 may include inclined
surfaces 343a and 345a, respectively, for supporting at
an angle the power PCB 380.
[0151] A first connection terminal 349 that is connected
to the power PCB 380 may be disposed on any one of
the first PCB 342 and the second PCB 344.
[0152] For example, the first connection terminal 349
is disposed on a first extension 343 of the first PCB 342
in FIG. 11.
[0153] Any one of the first PCB 342 and the second
PCB 344 may be connected to the connector 400 in the
main body 20
[0154] In the following description, it is exemplified that
the connector 400 is connected to the second PCB 344.
[0155] The main PCB unit 340 may further include a
PCB cover 360 that covers upper portions of the PCBs
342 and 344 and the PCB connector 350.
[0156] The PCB cover 360 may include a top portion
361 covering the top of the PCB connector 350 and a
pair of side portions 362 and 363 extending downward
from both sides of the top portion 361.
[0157] The side portions 362 and 363 can cover not
only the PCB connector 350, but a portion of the upper
portions of the PCBs 342 and 344.
[0158] The side portions 362 and 363 can prevent the
PCBs 342 and 344 coupled to the PCB connector 350
from horizontally moving in the handle 30.

[0159] The PCB cover 360 covers the light holes 355
of the connector body 351. The PCB cover 360 may in-
clude a plurality of light transmissive portions 364 so that
the light passing through the light holes 355 can pass
through the PCB cover 360. The light transmissive por-
tions 364 are the same in number as the light holes 355
and face the light holes 355.
[0160] The light transmissive portions 364 may pro-
trude upward from the top portion 361 of the PCB cover
360.
[0161] At least the light transmissive portions 364 of
the PCB cover 360 may the transparent or translucent.
[0162] Meanwhile, the second PCB 344 may have a
plurality of contact pads for electrical connection with the
connector.
[0163] The contact pads may be disposed on both
sides of the second PCB 344.
[0164] The contact pads may include one or more first
pads 3442 on a first side 3440a of the second PCB 344
and a second pad 3444 spaced from the first pads 3442.
For example, the first pads 3442 and the second pad
3444 are horizontally spaced apart from each other.
[0165] The contact pads may further include one or
more third pads 3443 on a second side 3440b that is the
opposite side to the first side 3440a and a fourth pad
3445 spaced from the third pads 3443. For example, the
third pads 3443 and the fourth pad 3445 are horizontally
spaced apart from each other.
[0166] On the second PCB 344, the first pads 3442
and the third pads 3443 face with each other and, the
second pad 3444 and the fourth pad 3445 face with each
other.
[0167] The second PCB 344 may have a slit 3441 for
coupling the second PCB 344 and the connector in po-
sition.
[0168] The slit 3441 is disposed between the first pads
3442 and the second pad 3444. Accordingly, the slit 3441
is disposed also between the third pads 3443 and the
fourth pad 3445. The slit 3441 may be formed by cutting
an end portion, where the pads are disposed, of the sec-
ond PCB 344.
[0169] FIG. 13 is a perspective view of the connector
according to an embodiment of the present invention,
FIG. 14 is a plan view of the connector shown in FIG. 13,
FIG. 15 is a perspective view showing the main PCB unit
and the connector that have been coupled, and FIG. 16
is a cross-sectional view showing the second PCB and
the connector that have been coupled.
[0170] Referring to FIGS. 13 and 16, the connector 400
of this embodiment may have a first connecting body
410, a second connecting body 420 spaced apart from
the first connecting body 410, and a bridge body 430
connecting the first connecting body 410 and the second
connecting body 420 to each other.
[0171] The bridge body 430 may connect the first con-
necting body 410 and the lower portion of the second
connecting body 420 to each other so that the second
PCB 344 can be coupled to the connector 400 from above
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the connector 400.
[0172] Accordingly, a PCB space 450 for receiving the
second PCB 344 is defined between the first connecting
body 410 and the second connecting body 420.
[0173] One or more first connecting pins 442 and a
second connecting pin 443 spaced apart from the first
connecting pins 442 may be disposed on the side, which
faces the second connecting body 420, of the first con-
necting body 410. The first connecting pins 442 and the
second connecting pin 443 may be horizontally spaced
apart from each other.
[0174] One or more third connecting pins 444 and a
fourth connecting pin 445 spaced from the first connect-
ing pins 444 may be disposed on the side, which faces
the first connecting body 410, of the second connecting
body 420. The third connecting pins 444 and the fourth
connecting pin 443 may be horizontally spaced apart
from each other.
[0175] The first connecting pins 442 and the third con-
necting pins 444 may be spaced from and face each oth-
er. The second connecting pin 443 and the fourth con-
necting pin 444 may be spaced from and face each other.
[0176] Some of the connecting pins 442 to 445 may
be disposed inside the connecting bodies 410 and 420,
respectively, and the others may protrude toward the
PCB space 450 from the connecting bodies 410 and 420.
[0177] The connecting pins 442 to 445, for example,
may be elastically deformable conductors, so the con-
necting pins 442 to 445 protruding from the connecting
bodies 410 and 420, respectively, may be pressed inside
the connecting bodies 410 and 420, respectively, by ex-
ternal force
[0178] Alternatively, the connecting pins 442 to 445
may be conductor and fixed to the connecting bodies 410
and 420, respectively.
[0179] A slit insertion protrusion 412 that is inserted in
the slit 3441 of the second PCB 344 may be formed on
the PCB space 450.
[0180] The slit insertion protrusion 412 may be dis-
posed between the first connecting pins 442 and the sec-
ond connecting pin 443. Accordingly, the slit insertion
protrusion 412 is disposed also between the third con-
necting pins 444 and the fourth connecting pin 445.
[0181] The slit insertion protrusion 412 may protruded
to the PCB space 450 from the bridge body 430. For
example, the slit insertion protrusion 412 may protrude
upward from the bridge body 430.
[0182] Alternatively, the slit insertion protrusion 412
may be formed on any one of the connecting bodies 410
and 420 and protrude toward the other one. Alternatively,
the slit insertion protrusion 412 may connect the first con-
necting body 410 and the second connecting body 420
to each other.
[0183] A protrusion seat 414 on which the stopper rib
136a described with reference to FIG. 6 is seated may
be formed on any one of the first connecting body 410
and the second connecting body 420. FIG. 13 shows an
example in which the protrusion 414 is formed on the first

connecting body 410.
[0184] On the other hand, the second PCB 344 may
be inserted into the PCB space 450 from above the con-
nector 400.
[0185] When the second PCB 344 is inserted into the
PCB space 450, the slit insertion protrusion 412 can be
inserted into the slit 3441 of the second PCB 344.
[0186] When the slit insertion protrusion 412 is inserted
in the slit 3441 of the second PCB 344, the second PCB
344 is normally connected to the connector 400.
[0187] In this state, the pads 3442 to 3445 are in con-
tact with the connecting pins 442 to 445, respectively, in
position.
[0188] According to the present invention, when the
slit insertion protrusion 412 is inserted in the slit 3441 of
the second PCB 344, the pads 3442 to 3445 are in contact
with the connecting pins 442 to 445, misassembly of the
second PCB 344 and the connector 400 is prevented.
[0189] Further, as misassembly of the second PCB
344 and the connector 400 is prevented, a short circuit
due to connection of two adjacent pads through a con-
necting pin can be prevented.
[0190] According to the present invention, since the
second PCB 344 is inserted between the two connecting
bodies 410 and 420 and the slit insertion protrusion 412
is inserted in the slit 3441 of the second PCB 344, there
is no need for an additional fixing member such as a hook
for fixing the second PCB 344 and the connector 400.
[0191] Further, in the present invention, the first con-
necting pins 422 and the third connecting pins 444 have
the same function, and the second connecting pin 443
and the fourth connecting pin 445 have the same func-
tion.
[0192] Further, on the second PCB 344, the first pads
3442 and the third pads 3443 have the same function,
and the second pad 3444 and the fourth pad 3445 has
the same function.
[0193] Accordingly, since the pads 3442 to 3445 are
disposed on both sides of the second PCB 344 and the
second PCB 344 is inserted between the two connecting
bodies 410 and 420, signals can be transmitted as long
as the pads 3442 to 3445 on one of both sides of the
second PCB 344 are connected to the connecting pins
442 to 445, so the second PCB 344 and the connector
400 can be more accurately connected.
[0194] It may be possible to form a wedge on the slit
insertion protrusion 412 and form an additional groove
on the slit 3441 to receive the wedge in order to more
firmly combine the second PCB 344 and the connector
400.
[0195] FIG. 17 is a perspective view of the handle body
according to an embodiment of the present invention,
FIG. 18 is a cross-sectional view showing the internal
structure of a handle according to an embodiment of the
present invention, FIG. 19 is a cross-sectional view when
the main PCB unit is coupled to the handle body accord-
ing to an embodiment of the present invention, FIG. 20
is a view showing the power PCB seated on the support
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rib with the main PCB unit coupled to the handle body,
and FIG. 21 is a view when the handle cover and the
operation unit are combined in the state shown in FIG. 20.
[0196] FIG. 22 is a view when the handle unit according
to an embodiment of the present invention is coupled to
the main body after being assembled.
[0197] A space 322 for receiving the main PCB unit
340 may be defined in the handle body 332. The space
322 is a space substantially defined in the second exten-
sion 320.
[0198] The handle body 332 may include a support 324
that supports the main PCB unit 340.
[0199] The support 324 may include a seat 324a on
which the main PCB unit 340 is seated, a first rib 324b
that supports the first PCB 342 on the seat 324a, and a
second rib 324c that supports the second PCB 344 on
the seat 324a.
[0200] The ribs 324b and 324c may protrude upward
from the seat 324a.
[0201] The main PCB unit 340 on the support 324 can-
not be moved left and right in FIG. 16 by the first rib 324b
and the second rib 324c.
[0202] Further, the first rib 324b and the second rib
324c guide the main PCB assembly that is inserted into
the space 322 of the handle body 332.
[0203] The handle body 332 may further include a plu-
rality of insertion holes 364 for inserting the light trans-
missive portions 364 of the PCB cover 360.
[0204] When being inserted in the insertion holes 327,
the light transmissive portions 364 may be exposed to
the outside of the handle 30. Accordingly, a user can
visually check the light from the LEDs 371, 372, and 373
through the light transmissive portions 364.
[0205] In this embodiment, since the light transmissive
portions 364 are inserted in the insertion holes 327, it is
possible to prevent external moisture or dirt from flowing
to the main PCB 341 through the insertion holes 327.
[0206] The handle body 332 may further include a con-
nector coupling portion 325 to which the PCB connector
350 is coupled when the main PCB assembly is inserted
into the space 322.
[0207] The connector coupling portion 325 may in-
clude a hole 325a for passing the coupling hook 357 of
the PCB connector 350 and a hook locking rib 325b for
locking the coupling hook 357 that has passed through
the hole 325a.
[0208] Meanwhile, the power PCB 380 may include a
first switch 382 and a second switch 384 for receiving
operation instructions from the operation unit 390.
Though not limited, the first switch 382 may receive in-
structions to turn on/off the suction motor 20 and the sec-
ond switch 384 may receive instructions to control the
intensity of the suction force of the suction motor 20.
[0209] The handle body 332 may further include a sup-
port rib 326 for supporting the power PCB 380. The sup-
port rib 326 may extend downward from the connector
coupling portion 325.
[0210] The support rib 326 may include an inclined sur-

face 326a so that the power PCB 380 can be positioned
at an angle. Accordingly, when the power PCB 380 is
supported by the inclined surface 326a, the first switch
382 and the second switch 384 are at different heights.
[0211] When the main PCB unit 340 is coupled to the
handle body 332, the support rib 326 is positioned be-
tween the first PCB 342 and the second PCB 344. The
support rib 326 is spaced apart from the first PCB 342
and the second PCB 344 in order not to damage the main
PCB 341 when the main PCB unit 340 is coupled.
[0212] The inclination angle of the inclined surface
326a of the support rib 326 may be the same as the in-
clination angles 343a and 345a of the extensions 343
and 345 of the PCBs 342 and 344.
[0213] Accordingly, the inclined surfaces 343a and
345a of the PCBs 342 and 344 and the inclined surface
326a of the support rib 326 can support the power PCB
380.
[0214] Obviously, the inclined surfaces 343a and 345a
of the PCBs 342 and 344 may be spaced apart from the
power PCB 380, with the power PCB 380 in contact with
the inclined surface 326a of the support rib 326.
[0215] The handle body 332 may further include a fit-
ting rib 326b passing through the power PCB 380 to pre-
vent the power PCB 380 being in contact with the inclined
surface 326a of the support rib 326 from moving left and
right in FIG. 15. Further, a slit 386 for passing the fitting
rib 326b may be formed in the power PCB 380.
[0216] The fitting rib 326b may be formed at the lower
portion of the support rib 326. When the power PCB 380
is seated on the inclined surface 326a of the support rib
326, the fitting rib 326b is fitted in the slit 386, so it is
possible to prevent the power PCB 380 from sliding down
on the inclined surface 326a of the support rib 326 in the
process of assembling the power PCB 380.
[0217] The handle body 332 may further include a top
stopper 328 for preventing the power PCB 380 on the
support rib 326 from moving up.
[0218] The handle body 332 may further include a fas-
tening boss 329 for fastening the power PCB 380 on the
support rib 326 using a fastener (not shown) such as a
screw.
[0219] A hole 381 for passing the fastener may be
formed through the power PCB 380.
[0220] On the other hand, the operation unit 390 may
include a support frame 396 for coupling to the handle
cover 334 and an operation button 391 combined with
the support frame 396.
[0221] The operation button 391 may include a first
pushing portion 392 for pressing the first switch 382 and
a second pushing portion 394 for pressing the second
switch 384. That is, one operation button 391 may include
two pushing portions 392 and 394.
[0222] According to the present invention, since the
power PCB 380 is inclined with the first switch 382 and
the second switch 384 at different heights, a user can
hold the handle 30 and press the first switch 382 or the
second switch 384 by operating the operation button 391
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with one finger. Accordingly, the user can more conven-
iently operate the cleaner.
[0223] A process of assembling the main PCB unit 340
and the power PCB 380 is described hereafter.
[0224] First, the PCB cover 360 is inserted into the
space 322 of the handle body 332 such that the light
transmissive portions 364 of the PCB cover 360 are in-
serted into the insertion holes 327 of the handle body 332.
[0225] The main PCB assembly is completed by con-
necting the first PCB 342 and the second PCB 344
through the PCB connector 350 and then the main PCB
assembly is inserted into the space between the PCB
cover 360 and the support 324 of the handle body 332.
[0226] When the main PCB assembly is inserted, the
side portions 362 and 363 of the PCB cover 360 and the
first and second ribs 324b and 324c of the support 324
guide the main PCB assembly.
[0227] When the coupling hook 357 of the PCB con-
nector 350 is locked to the hook locking rib 325b through
the hook hole 325a while the main PCB assembly is in-
serted into the space 322 of the handle body 332, cou-
pling of the main PCB assembly is completed.
[0228] In this state, as in FIG. 20, the power PCB 380
is seated on the support rib 326 and then the power PCB
380 may be fixed to the handle body 332 by a fastener.
[0229] The power PCB 380 is fixed to the handle body
332 substantially at the same height as the main PCB
341.
[0230] Next, as in FIG. 21, the handle cover 334 is
coupled to the handle body 332 and then the operation
unit 390 may be coupled to the second handle body 334.
[0231] Further, as in FIG. 22, it is possible to fix the
handle unit 3 to the main body 2 by aligning the handle
unit 3 with the main body 2 and then sliding down the
handle unit 3.
[0232] According to the present invention, the main
PCB 341 is divided into two PCBs and inserted in the
handle body 332, and the size of the main PCB 341 can
be reduced.
[0233] In particular, the two PCBs are erect in parallel
with each other and inserted in the handle body, the size
of the main PCB unit 340 can be minimized.
[0234] Further, since the main PCB assembly can be
coupled to the handle body 332 while it is inserted into
the space 322 of the handle body 332 with the two PCBs
connected to the PCB connector 350, the structures for
fixing the two PCBs to each other and fixing the two PCBs
to the handle body 332 are simple and a user can easily
assemble them.
[0235] Further, since the second PCB 344 is connect-
ed to the connector when the handle unit 3 is slid on the
main body 2, there is no need for a process of connecting
the second PCB 344 to the connector.

Claims

1. A cleaner comprising:

a suction motor that generates suction force;
a suction unit that guides air and dust sucked
by the suction force generated by the suction
motor;
a dust separation unit that separates dust from
the air guided through the suction unit;
a main PCB that generates control signals for
the suction motor and includes a first PCB and
a second PCB spaced apart from each other;
a handle unit that receives the main PCB; and
a PCB connector that connects the first PCB and
the second PCB to each other and is coupled to
the handle unit.

2. The cleaner of claim 1, wherein the PCB connector
includes a coupling hook for coupling the handle unit.

3. The cleaner of claim 2, wherein the handle unit in-
cludes a handle body, and
the handle body includes a space for receiving the
main PCB and the PCB connector, and a connector
coupling portion for coupling the coupling hook of
the PCB connector in the space.

4. The cleaner of claim 3, wherein when the first PCB
and the second PCB are connected to the PCB con-
nector, the first PCB and the second PCB are ar-
ranged in parallel with each other.

5. The cleaner of claim 3, wherein the coupling hook
of the PCB connector is coupled to the connector
coupling portion, with the first PCB and the second
PCB erected.

6. The cleaner of claim 3, wherein the handle body fur-
ther includes a support for supporting the main PCB
in the space, and
the support includes a seat on which the main PCB
is seated, a first rib that supports the first PCB on
the seat, and a second rib that supports the second
on the seat.

7. The cleaner of claim 2, wherein the PCB connector
comprises:

a connector body that has the coupling hook;
a spacer that extends from the connector body;
and
coupling projections that protrude from both
sides of the spacer to couple the first PCB and
the second PCB.

8. The cleaner of claim 7, wherein when the first PCB
and the second PCB are coupled to the coupling
projections on both sides of the spacer, the connec-
tor body is seated on the tops of the first PCB and
the second PCB.
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9. The cleaner of claim 7, wherein the connector body
includes a reinforcing rib for preventing damage to
the coupling hook.

10. The cleaner of claim 9, wherein a plurality of spacers
is spaced apart from each other on the connector
body, and
the reinforcing rib connects one of the spacers and
the coupling hook to each other.

11. The cleaner of claim 7, wherein any one of the first
PCB and the second PCB includes a light emitting
unit for emitting light, and
the connector body includes one or more light holes
for passing the light from the light emitting unit.

12. The cleaner of claim 11, further comprising a PCB
cover that covers the main PCB and the PCB con-
nector,
wherein the PCB cover includes a light transmissive
portion through which the light passed through the
one or more light holes passes.

13. The cleaner of claim 12, wherein the PCB cover in-
cludes a top portion covering the PCB connector and
a pair of side portions extending downward from both
sides of the top portion, and
the pair of side portions covers sides of the PCB
connector, a portion of the first PCB, and a portion
of the second PCB.

14. The cleaner of claim 12, wherein the light transmis-
sive portion protrudes from the PCB cover, and
the handle unit includes an insertion hole in which
the light transmissive portion is inserted.

15. The cleaner of claim 3, further comprising:

an operation unit disposed on the handle unit;
and
a power PCB connected with the main PCB and
receives operation instructions from the opera-
tion unit,
wherein the handle body includes a support rib
for supporting the power PCB at an angle.

16. The cleaner of claim 15, wherein the power PCB is
fixed to the handle body at the same height as the
main PCB.

17. The cleaner of claim 15, wherein the main PCB sup-
ports the power PCB seated on the support rib.

18. A cleaner comprising:

a suction motor that generates suction force;
a suction unit that guides air and dust sucked
by the suction force generated by the suction

motor;
a main body including a dust separation unit sep-
arating dust from the air guided through the suc-
tion unit;
a main PCB assembly that generates control in-
structions for the suction motor and includes a
plurality of PCBs; and
a handle unit to which the main PCB assembly
is coupled,
wherein the handle unit includes a first extension
through which a longitudinal axis of the suction
unit passes and a second extension that extends
toward the main body over the first extension,
and
the main PCB assembly is coupled to the handle
unit when the main PCB assembly is inserted
into the second extension.
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