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(57) Abstract: The cleaning apparatus according 
to the present invention comprises: a suction mo
tor for generating suction power; a dust-separating 
unit which is positioned under the suction motor 
and separates dust from air which has been sucked 
in by the suction power of the suction motor; a 
dust container for storing the dust separated by the 
dust-separating unit; a handle positioned behind 
the dust-separating unit; a battery housing dis
posed under the handle; and a battery which is de
tachably coupled to the battery housing and can be 
detached downwards from the battery housing.
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DESCRIPTION

CLEANING APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a cleaner.

BACKGROUND ART

[0002] Cleaners may be classified into a manual cleaner that a user moves in 
person for cleaning and an automatic 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 vacuum cleaner has been 
disclosed in Korean Patent No. 10-1127088 (registered on 8 March, 2012).
[0005] The handheld vacuum cleaner includes a suction pipe, an airflow 
generator, a cyclone, a power supply, and a handle.
[0006] The cyclone is disposed between the handle and the suction pipe, the 
airflow generator is disposed right over the handle, and the power supply is 
disposed right under the handle. Accordingly, the airflow generator and the 
power supply are disposed behind the cyclone.
[0007] The airflow generator and the power supply are relatively heavy parts of 
the components.
[0008] According to this document, since the relatively heavy airflow generator 
and power supply are disposed right over and under the handle, respectively, the 
center of gravity concentrates on the handle in the entire handheld vacuum 
cleaner, so it is inconvenient for a user to use the handheld vacuum cleaner and 

the user’s wrist may be injured.
[0009] Further, according to the document, since the airflow generator is 
disposed behind the cyclone, the channel for guiding air from the cyclone to the
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airflow generator is necessarily long and the air discharged from the cyclone is 
sent to the airflow generator with the flow direction changed, which causes a large 
flow loss.
[0010] Further, according to the document, since the airflow generator is 
disposed right over the handle, the air discharged from the airflow generator 
directly touches the hand holding the handle.

DISCLOSURE OF THE INVENTION
TECHNICAL PROBLEM
[0011] The present disclosure provides a cleaner that users can more 
conveniently use by distributing the overall weight.
[0012] The present disclosure provides a cleaner in which the length of a 
channel from a dust separation unit to a suction motor is minimized.

[0013] The present disclosure provides a cleaner that does not discharge air 
that has passed a suction motor to a user.

[0014] The present disclosure provides a cleaner that allows a battery to be 
easily mounted and separated.

[0015] The present disclosure provides a cleaner in which a battery is more 
efficiently cooled.

TECHNICAL SOLUTION
[0016] A cleaner includes: a suction motor that generates suction force; a dust 
separation unit that is disposed under the suction motor and separates dust from 
air suctioned by the suction force of the suction motor; a dust container that stores 

dust separated by the dust separation unit; a handle that is disposed behind the 
dust separation unit; a battery housing that is disposed under the handle; and a 
battery that is detachably coupled to the battery housing and is separable 
downward from the battery housing, wherein the battery includes battery cells, and 

the battery cells are received in the battery housing when the battery is coupled to 
the battery housing.
[0017] A cleaner includes: a suction motor that generates suction force; a dust
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separation unit that separates dust from air suctioned by the suction force of the 
suction motor; a dust container that stores dust separated by the dust separation 
unit; a handle that has an operation unit for inputting instructions to turn on or off 
the suction motor; a battery housing that is disposed under the handle; a battery 
that is detachably coupled to the battery housing; a first main body terminal for 
charging the battery inserted in the battery housing; and a second main body 
terminal that is connected to the battery inserted in the battery housing, wherein 
the first main body terminal is exposed to an outside the battery housing in a state 
in which the second main body terminal connected to the battery.
[0018] A cleaner includes: a suction motor that generates suction force; one or 
more cyclone units for generating cyclonic flow to separate dust from air suctioned 
by the suction force of the suction motor; a dust container that stores dust 
separated through the cyclone units; a battery housing that is disposed behind the 
dust container; and a battery that is detachably inserted in the battery housing to 
supply power to the suction motor, in which the battery is inserted into or 

separated from the battery housing in parallel with the axis of the cyclonic flow, 
wherein the battery has a plurality of coupling portions that are spaced apart from 
each other to be coupled to the battery housing, and wherein at least a portion of 
each of plurality of coupling portions are received in the battery housing when the 
plurality of coupling portions are coupled to the battery housing.

ADVANTAGEOUS EFFECTS
[0019] According to the present invention, since the suction motor that is heavy 
is disposed ahead of the handle and the battery that is heavy is disposed behind 
the handle, so weight can be uniformly distributed throughout the cleaner. It is 
possible to prevent injuries to the user’s wrist when a user cleans with the handle 
in his/her hand.
[0020] According to the present invention, since the suction motor is disposed 
above the dust separation unit, a length of a passage from the dust separation unit 
to a suction motor is minimized, so a flow loss is minimized.
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[0021] According to the present invention, it is possible to prevent the air 
passing the suction motor from flowing to a user.
[0022] According to the present invention, a user can easily unlock the 
coupling portions, so the user can easily separate the battery from the battery 
housing.
[0023] According to the present invention, it is possible to place the battery on 
the charging stand to charge it after separating only battery from the battery 
housing.
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a perspective view of a cleaner according to an embodiment of 
the present invention.
[0025] FIG. 2 is a side view of the cleaner according to an embodiment of the 
present invention.
[0026] FIG. 3 is a plan view of the cleaner according to an embodiment of the 
present invention.
[0027] FIG. 4 is a vertical cross-sectional view of the cleaner according to an 
embodiment of the present invention.

[0028] FIG. 5 is a horizontal cross-sectional view of the cleaner according to an 
embodiment of the present invention.
[0029] FIG. 6 is a view when a discharge cover and filters have been 
separated in the cleaner according to an embodiment of the present invention.
[0030] FIG. 7 is a view showing a structure for receiving a HEPA (High 
Efficiency Particulate Air) filter in the discharge cover.
[0031] FIG. 8 is a view showing airflow in the cleaner according to an 
embodiment of the present invention.
[0032] FIG. 9 is a view showing a lower structure of the cleaner according to an 
embodiment of the present invention.
[0033] FIG. 10 is a perspective view of a body cover according to an 
embodiment of the present invention.
[0034] FIG. 11 is a view showing the body cover that has been rotated from the 
state in FIG. 9.
[0035] FIG. 12 is a view when a battery according to an embodiment of the 
present invention has been separated from a battery housing.

[0036] FIG. 13 is a perspective view of the battery according to an embodiment 
of the present invention.
[0037] FIG. 14 is a front view of the battery according to an embodiment of the 
present invention.
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[0038] FIG. 15 is a view showing a coupling groove of a battery housing 
according to an embodiment of the present invention.

[0039] FIG. 16 is a cross-sectional view showing the battery inserted in the 
battery housing.
[0040] FIG. 17 is a view when a user operates a first coupling portion and a 
second coupling portion to separate the battery from the state shown in FIG. 16.
[0041] FIG. 18 is a view when the cleaner equipped with a suction nozzle is 
used to sweep a floor.
[0042] FIG. 19 is a vertical cross-sectional view of a cleaner according to 
another embodiment of the present invention.
[0043] FIG. 20 is a view showing a cleaner according to another embodiment 
of the present invention.
[0044] FIG. 21 is a view showing airflow in a cleaner according to another 
embodiment of the present invention.
[0045] FIG. 22 is a view showing airflow in a cleaner according to another 
embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0046] 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 reference numerals as far as 
possible even though the components 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 detailed 
descriptions will be omitted.

[0047] 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, 
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and does not delimit an essence, an order or a sequence of the corresponding 
component. It should be understood that when one component is “connected”, 
“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.

[0048] 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.

[0049] FIG. 4 is a vertical cross-sectional view of the cleaner according to an 
embodiment of the present invention and FIG. 5 is a horizontal cross-sectional 
view of the cleaner according to an embodiment of the present invention.
[0050] Referring to FIGS. 1 to 5, a cleaner 1 according to an embodiment of 
the present invention may include a main body 2.

[0051] The main body 2 may include a suction inlet 5 that suctions air 
containing dust.
[0052] The main body 2 may further include a dust separation unit 10 for 
separating dust suctioned inside through the suction inlet 5 and a dust container 
50 for storing dust separated by the dust separation unit 10.

[0053] The dust separation unit 10 may include a first cyclone unit 110 that can 
separate dust, for example, using cyclonic flow.
[0054] The first cyclonic unit 110 may communicate with the suction inlet 5. 
[0055] The air and dust suctioned through the suction inlet 5 helically flow 
along the inner side of the first cyclone unit 110.
[0056] The axis A2 of the cyclonic flow in the first cyclone unit 110 may 
vertically extend.
[0057] The dust separation unit 10 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 10. The second cyclone 
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unit 130 may include a plurality of cyclone bodies arranged in a raw. Further the 
axis of the cyclonic flow in the cyclone bodies vertically extends and may pass 
through a suction motor 230.

[0058] As another example, the dust separation unit may include one cyclone 
unit, in which the axis A2 of the cyclonic flow may also vertically extend.
[0059] The dust container 50 may include a cylindrical dust collection body 510 
and a body cover 502 rotatably coupled to the bottom of the dust collection body 
510.
[0060] In this embodiment, the upper portion of the dust collection body 510 
may function as the first cyclone unit 110 without a separate first cyclone unit 110.
[0061] At least a portion of the second cyclone unit 130 may be positioned 
inside the dust container 50.
[0062] A dust storage guide 504 that guides the dust separated by the second 
cyclone unit 130 to be stored may be disposed in the dust collecting body 510. 
The dust storage guide 504 may be coupled to the bottom of the second cyclone 
unit 130 in contact with the top of the body cover 520.
[0063] The dust storage guide 504 may divide the internal space of the dust 
collecting body 10 into a first dust storage part 502 where the dust separated by 
the first cyclone unit 110 is stored and a second dust storage part 506 where the 
dust separated by the second cyclone unit 130 is stored.
[0064] The internal space of the dust storage guide 504 is the second dust 
storage part 506 and the space between the dust storage guide 504 and the dust 
collecting body 10 is the first dust storage part 502.

[0065] The body cover 520 can open/close both of the first dust storage part 
502 and the second dust storage part 506.
[0066] The body cover 520 may include a rib 521 for preventing the dust in the 
first dust storage part 502 from being rotated by cyclonic flow. The rib 521 may 

extend upward from the body cover 520. The rib 521 may be positioned close to 
the inner side of the dust collection body 510 when the body cover 520 covers the 
first and second dust storage parts 502 and 506.
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[0067] The cyclonic flow is generated along the inner side of the dust collection 
body 510 in the first dust storage part 502, so when the rib 521 is positioned close 
to the inner side of the dust collection body 510, the cyclonic flow is blocked by the 
rib 521, whereby it is possible to prevent the dust from rotating in the first dust 
storage part 502.
[0068] The main body 2 may further include a suction force generation unit 20 
for generating suction force. The suction force generation unit 20 may include a 
motor housing 210 and a suction motor 230 disposed in the motor housing 210.
[0069] At least a portion of the suction motor 230 may be disposed over the 
dust separation unit 10. Accordingly, the suction motor 230 is disposed over the 
dust container 50.

[0070] That is, the dust separation unit 10 may be arranged to vertically 
overlap the suction motor 230, in a state in which the longitudinal axis of the 
suction inlet 5 is positioned in the horizontal direction. For example, a portion of 
the suction motor 230 may be positioned in the first cyclone unit 110.
[0071] The bottom of the suction motor 230 may be connected to the top of the 
second cyclone unit 130. Accordingly, the axis A2 of the cyclonic flow in the dust 
separation unit 10 may pass through the suction motor 230. The suction motor 
230 is positioned higher than the longitudinal axis A3 of the suction inlet 5.
[0072] When the suction motor 230 is disposed over the second cyclone unit 
130, the air discharged from the second cyclone unit 130 can flow directly to the 
suction motor 230, so the passage between the dust separation unit 10 and the 
suction motor 230 can be minimized.
[0073] The suction motor 230 may include a rotary impeller 232. The impeller 
232 may be fitted on a shaft 233. The shaft 233 is vertically disposed and may be 
at least partially positioned in the dust separation unit 10. In this case, when the 
dust container 50 and the suction motor 230 are vertically arranged, the height of 
the cleaner 1 can be reduced.
[0074] An extension line from a rotational axis A1 of the impeller 232 (which 
may be the axis of the suction motor) may pass the dust separation unit 10 and the
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dust container 50.

[0075] The rotational axis A1 of the impeller 232 and the axis A2 of the cyclonic 
flow in the first cyclone unit 110 may be on the same line.
[0076] 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 130 flows to the suction motor 
230 can be reduced and a change in direction of air can be decreased, so a loss 
of airflow can be reduced.
[0077] 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 230 can be 
increased.
[0078] A printed circuit board (PCB) 250 for controlling the suction motor 230 
may be disposed between the suction motor 230 and the second cyclone unit 130. 
[0079] The cleaner 1 may further include a handle 30 for a user to hold and a 
battery 40 for supplying power to the suction motor 230.

[0080] The handle 30 may be disposed behind the suction motor 20. 
Accordingly, the axis of the suction motor 230 may be positioned between the 
suction inlet 5 and the handle 30.
[0081] As for directions, with respect to the suction motor 230 in the cleaner 1, 
the direction in which the suction inlet 5 is positioned is the front direction and the 
direction in which the handle 30 is positioned is the rear direction.
[0082] The battery 40 may be disposed under the handle 30. The battery 40 
may be disposed at a rear side of the dust container 50.
[0083] Accordingly, the suction motor 230 and the battery 40 may be arranged 
not to vertically overlap each other and may be disposed at different heights.
[0084] According to the present invention, since the suction motor 230 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 distributed 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 components 

9



are distributed at the front and rear portions and at different heights in the cleaner 
1, it is possible to prevent the center of gravity of the cleaner 1 from concentrating 
on any one side.

[0085] Since the battery 40 is disposed under the handle 30 and the suction 
motor 230 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.
[0086] Accordingly, it is possible to prevent any component 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.

[0087] 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 
230 over the first extension 310. The second extension 320 may at least partially 
horizontally extend.
[0088] A stopper 312 for preventing a user’s hand holding 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 inlet 5 from the first extension 310.

[0089] The stopper 312 is spaced apart from the second 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.
[0090] For example, the stopper 312 may be positioned between the index 
finger and the middle finger.
[0091] In the present invention, the longitudinal axis A3 of the suction inlet 5 
passes through the first extension 310. The stopper 312 is positioned higher than 
the longitudinal axis A3 of the suction inlet 5.
[0092] According to this arrangement, when a user holds the first extension 
310, the longitudinal axis A3 of the suction inlet 5 may pass through the user’s 
wrist.

[0093] When the longitudinal axis A3 of the suction inlet 5 passes through the 
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user’s wrist and the user’s arm is stretched, the longitudinal axis A3 of the suction 
inlet 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.
[0094] The handle 310 may include an inclined surface 315 where an 
operation unit 316 is disposed. It is possible to input instructions to turn on/off the 
cleaner through the operation unit 316. The inclined surface 315 may be formed to 
face a user. For example, the operation unit 380 may be formed at the rear side 
of the second extension 314. The operation unit 316 may be disposed opposite 
to the stopper 312 with the handle 30 therebetween. The operation unit 316 on 
the inclined surface 315 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.

[0095] Further, since the operation unit 316 is positioned outside the first 
extension 310, it is possible to prevent the operation unit 316 from being 
unexpectedly operated when a user cleans with the first extension 310 in his/her 
hand.

[0096] A display unit 318 for showing operational states may be disposed on 
the second extension 314. The display unit 318 may be, for example, disposed 
on the top of the second extension 314. Accordingly, a user can easily check the 
display unit 314 on the top of the second extension 318 while cleaning.
[0097] The display unit 318, though not limited, may include a plurality of light 
emitting devices. The light emitting devices may be spaced from each other in 

the longitudinal direction of the second extension 314.
[0098] A battery housing 410 is disposed under the handle 30 and the battery 
40 is received in the battery housing 410. That is, the battery housing 410 is 
disposed under the first extension 310.

[0099] The battery 40 may be detachably combined with the battery housing 
410. For example, the battery 40 may be inserted into the battery housing 410 
from under the battery housing 410.
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[00100] A heat discharge hole 412 for discharging heat from the battery 40 to 
the outside may be formed through the battery housing 410.
[00101] The rear side of the battery housing 410 and the rear side of the first 
extension 310 may form a continuous surface. Accordingly, the battery housing 
410 and the first extension 310 can be shown like a single unit.
[00102] Referring to FIG. 3, the cleaner 1 may further include a discharge cover 
211 having air exits 212 for discharging the air that has passed the suction motor 
230. A HEPA (High Efficiency Particulate Air) filter 246 for filtering air may be 
disposed in the discharge cover 211. The axis of the cyclonic flow may pass 
through the discharge cover 211.

[00103] The air exits 212, for example, may be arranged around the rotary shaft 
A1 of the impeller 232. The discharge cover 210 has a flow guide 213 so that the 
air to be discharged through the air exits 212 is discharged at an angle from the 
rotary shaft A1 of the impeller 232. The direction in which air is suctioned through 
the suction inlet 5 crosses the direction in which air is discharged through the air 

exits 212.
[00104] An air exit may not be formed at least in some area between the rotary 
shaft A1 of the impeller 232 and the handle 30 in FIG. 3 to prevent the air 
discharged from the air exits 212 from flowing to a user. That is, assuming that 

the cleaner is divided to the front and rear from the axis A1 of the cyclonic flow, 
some of the air exits 212 is positioned ahead of the axis A2 of the cyclonic flow.
[00105] As another example, referring to FIG. 3, a barrier for stopping air 
discharged from the air exits 212 may be disposed at least in some area between 
the rotary axis A1 of the impeller 232 and the handle 30.
[00106] FIG. 6 is a view when a discharge cover and filters have been 
separated in the cleaner according to an embodiment of the present invention is 
combined with the flow guide and FIG. 7 is a view showing a structure for receiving 
a HEPA (High Efficiency Particulate Air) filter in the discharge cover.
[00107] Referring to FIGS. 6 and 7, the cleaner 1 may further include a pre-filter 
242 for filtering air flowing into the suction motor 230.
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[00108] The pre-filter 242 may be disposed to surround a portion of the suction 
motor 230. The rotary shaft A1 of the impeller 232 may pass through the pre-filter 
242.

[00109] The air that has passed through the pre-filter 242 flows to the impeller 
232 inside the suction motor 230 and then passes through the suction motor 230. 
Further, the air passes through the HEPA filter 246 and then finally can be 
discharged outside through the air exits 212.
[00110] It should be noted that although the cleaner 1 includes the pre-filter 242 
and the HEPA filter 246 in the present invention, the type and number of the filters 
are not limited. In this specification, the pre-filter 242 may be called a first filter 
and the HEPAfilter 246 may be called a second filter.
[00111] The discharge cover 211 may include a receiving portion 214 for 
receiving the HEPA filter 246. The filter receiving portion 214 is open downward, 
so the HEPA filter 246 can be inserted into the receiving portion 214 from under 
the discharge cover 211.
[00112] Further, the air exits 212 of the discharge cover 211 face the HEPA filter 
246.
[00113] When being inserted in the receiving portion 214, the HEPA filter 246 is 
covered by the filter cover 244. The filter cover 244 has one or more holes 244a 
for passing air. The filter cover 244 may be detachably coupled to the discharge 
cover 211.

[00114] The discharge cover 211 may be separably combined with the motor 
housing 210. Accordingly, it is possible to separate the discharge cover 211 from 
the motor housing 210 to clean the HEPA filter 246. It is possible to take the 
HEPA filter 246 out of the receiving portion 214 by separating the filter cover 244 
from the discharge cover 211 separated from the motor housing 210.

[00115] In a state in which the discharge cover 211 is separated from the motor 
housing 210, the pre-filter 242 can be exposed to the outside. Accordingly, a user 
can clean the pre-filter 242 after separating the pre-filter 242 exposed to the 
outside from the motor housing 210.
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[00116] According to the present invention, a user can reach the HEPA filter 246 
and the pre-filter 242 by separating the discharge cover 211 from the motor 
housing 210, he/she can easily separate and clean the filters 242 and 246.
[00117] FIG. 8 is a view showing airflow in the cleaner according to an 
embodiment of the present invention.

[00118] The airflow in the cleaner 1 is described with reference to FIG. 8.
[00119] Air and dust suctioned through the suction inlet 5 by the suction motor 
230 are separated from each other while flowing along the inner side of the first 
cyclone unit 110.
[00120] The dust separated from the air drops into the first dust storage part 502. 
The air separated from the dust flows into the second cyclone unit 130. The air 
flowing in the second cyclone unit 130 is separated again from dust.
[00121] The dust separated from the air in the second cyclone unit 130 drops 
into the second dust storage part 506. On the other hand, the air separated from 
the dust in the second cyclone unit 130 is discharged upward to the suction motor 
230 from the second cyclone unit 130.
[00122] An air guide 215 for guiding the air discharged from the second cyclone 
unit 130 to the pre-filter 242 may be disposed outside the suction motor 230. The 
air guide 215 surrounds the outer side of the suction motor 230 and may be at 
least partially spaced apart from the suction motor 230.
[00123] Accordingly, air flows upward along the air guide 215 outside the 
suction motor 230 and then passes through the pre-filter 242. The air that has 
passed through the pre-filter 242 passes through the suction motor 230. The air 

is discharged to an exhaust passage 216 between the air guide 215 and the motor 
housing 210 after flowing in the suction motor 230 by the impeller 232.

[00124] The air discharged into the exhaust passage 216 passes through the 
HEPA filter 246 and is then discharged to the outside through the air exits 212 of 
the discharge cover 211.
[00125] FIG. 9 is a view showing a lower structure of the cleaner according to an 
embodiment of the present invention, FIG. 10 is a perspective view of a body cover 
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according to an embodiment of the present invention, and FIG. 11 is a view 
showing the body cover that has been rotated from the state in FIG. 9.
[00126] Referring to FIGS. 9 to 11, the body cover 520 can open/close the 
bottom of the dust collection body 510 by rotating.
[00127] The body cover 520 may include a hinge 522 for rotating. The hinge 
522 may be coupled to the dust collection body 510 or to a separate hinge 
coupling portion 420 on the dust collection body 510. When the hinge coupling 

portion 420 is formed separately from the dust collection body 510, the hinge 
coupling portion 420 may be coupled to the dust collection body 510.
[00128] The hinge 522 of the body cover 520 may be positioned between the 
axis A2 of the cyclonic flow and the battery 40.
[00129] Accordingly, when the body cover 520 is rotated about the hinge 522, 
the body cover 520 is rotated toward a user, as in FIG. 11.
[00130] After the body cover 520 is rotated toward a user, the body cover 520 
prevents dust from flying to the user when the dust in the dust collection body 510 

drops.
[00131] The body cover 520 may include a coupling lever 550 that can be 
moved by a user and is coupled to the dust collection body 510. The coupling 
lever 550 may be coupled in parallel with the longitudinal axis A3 of the suction 
inlet 5.
[00132] The body cover 520 may include a first guide 524 that can guide the 
coupling lever 550 and prevents the coupling lever 550 from separating downward. 
The first guide 524 extends downward from the body cover 520 and at least a 
portion of the first guide 524 is positioned under the coupling lever 550.
[00133] The body cover 520 may further include a second guide 526 that can 
guide the coupling lever 550 and prevents the coupling lever 550 from separating 
downward. The second guide 526 protrudes from a side of the body cover 520 
and may pass through the coupling lever 550.
[00134] The second guide 526 may pass through the coupling lever 550 in 
parallel with the longitudinal axis A3 of the suction inlet 5. A hole 556 for the 
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second guide 554 may be formed in the coupling lever 550.
[00135] The coupling lever 550 may have a ring-shaped portion 552 for a user 
to easily operate the coupling lever 550 by putting a finger in it. The ring-shaped 
portion 552 may be positioned between the hinge 522 of the body cover 520 and 
the axis A2 of the cyclonic flow so that a user can easily reach the ring-shaped 
portion 552.

[00136] The coupling lever 550 includes a coupling hook 556 and the dust 
collection body 510 may include a hook slot 514 for locking the coupling hook 556. 
[00137] The coupling hook 556 may be locked to the hook slot 514 inside the 
dust collection body 510. Though not shown in the figures, an elastic member 
that applies elasticity to the coupling lever 550 to maintain the coupling hook 556 

locked in the hook slot 514 may be disposed between the body cover 520 and the 
coupling lever 550.

[00138] When a user pulls the ring-shaped portion 552 of the coupling lever 500 
toward himself/herself, the coupling hook 556 is pulled out of the hook slot 514, so 
the body cover 520 can be rotated.
[00139] On the other hand, the hinge coupling portion 420 may include a first 
main body terminal 600 for charging the battery 40 in the battery housing 410. It 
is possible to bring charging stand terminals in contact with the first main body 
terminal 600 by placing the cleaner 1 on a charging stand (not shown).
[00140] The first main body terminal 600 is disposed on the bottom of the hinge 
coupling portion 420, but can be spaced apart from the floor when the cleaner 1 is 
placed on the floor. That is, a groove 421 that is concave upward are formed on 
the bottom of the hinge coupling portion 420 and the first main body terminal 600 
can be disposed in the groove 421. Accordingly, damage to the first main body 
terminal 600 can be prevented. Further, since the first main body terminal 600 is 
disposed in the groove 421, water cannot come in contact with the first main body 

terminal 600 when the cleaner 1 is placed on a floor.
[00141] FIG. 12 is a view when a battery according to an embodiment of the 
present invention has been separated from a battery housing, FIG. 13 is a 
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perspective view of the battery according to an embodiment of the present 
invention, FIG. 14 is a front view of the battery according to an embodiment of the 
present invention, and FIG. 15 is a view showing a coupling groove of a battery 
housing according to an embodiment of the present invention. FIG. 16 is a cross- 
sectional view showing the battery inserted in the battery housing.
[00142] Referring to FIGS. 9, and 12 to 16, in state in which the battery 40 is 
inserted in the battery housing 410, the bottom of the battery 40 can 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.

[00143] According to this structure, there is the advantage that the battery 410 
can be directly separated from the battery housing 410.

[00144] 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.
[00145] The battery 40 may include battery cells (not shown) and a frame 450 
protecting the battery cells.
[00146] A protrusion 460 is formed on the top of the frame 450 and a terminal 
hole 462 through which the second main body terminal to be described below 
pass may be formed in the protrusion 460. The battery housing 410 may have a 
receiving portion 610 for receiving the protrusion 460. The receiving portion 610 
may have a second main body terminal 612 that is inserted into a terminal hole 
462. The second main body terminal 612 may be vertically extended.
[00147] A battery terminal 464 with which the second main body terminal 612 
that have passed through the terminal hole 462 come in contact may be disposed 
in the protrusion 460.

[00148] The terminal hole 462 is formed through the top of the protrusion 460. 
Accordingly, when the battery 40 is inserted upward into the battery hosing 410, 

the second main body terminal 612 can come in contact with the battery terminal 
464 through the terminal hole 462.
[00149] In this embodiment, since the second main body terminal 612 is 
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inserted into the terminal hole 462 when the protrusion 460 is inserted into the 
receiving portion 610, the receiving portion 610 guides the protrusion 460 moving 
upward so that the second main body terminal 612 can be stably inserted into the 
terminal hole 462.
[00150] The protrusion 460 may be positioned at a side from the center of the 
frame 450 so that a user can easily recognize the direction in which the battery 40 
is inserted into the battery housing 410.

[00151] The battery 40 may include a plurality of coupling portions 470 and 480. 
The coupling portions 470 and 480 may include a first coupling portion 470 
disposed on a first side of the frame 450 and a second coupling portion 480 
disposed on a second side of the frame 450. The first coupling portion 470 and 
the second coupling portion 480, for example, may be positioned opposite to each 
other.
[00152] The first coupling portion 470 may have a first hook 472. The first 
coupling portion 479 can be elastically supported by an elastic member 476 in the 
frame 450. The elastic member 476 applies elasticity to the first coupling portion 
470 to push the first coupling portion 470 away from the frame 450.
[00153] The first coupling portion 470, for example, may be coupled to the hinge 
coupling portion 420 when the battery 40 is inserted in the battery housing 410. 

Accordingly, the hinge coupling portions 420 may be called as battery coupling 
portions.
[00154] A locking rib 422 for locking the first hook 472 of the hinge coupling 
portion 470 may be formed on the hinge coupling portion 420.
[00155] As another example, the hinge coupling portion 420 may be integrally 
formed with the battery housing 410 or the locking rib 422 may be formed on the 
battery housing 410.

[00156] The second coupling portion 480 is integrally formed with the frame 450 
and can be deformed by external force.
[00157] In detail, an extension 485 horizontally extends from the bottom of the 
frame 450 and the second coupling portion 480 extends upward. The second 
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coupling portion 480 is spaced from the outer side of the frame 450 by the 
extension 485.

[00158] That is, a space is defined between the frame 450 and the second 
coupling portion 480. The second coupling portion 480 can be elastically 
deformed toward the fame 450 by the space.
[00159] The second coupling portion 480 may have a second hook 482. The 
second hook 482 may be thinner than other portion of the second coupling portion 

480.
[00160] An opening 411 for inserting the battery 40 is formed at the bottom of 
the battery housing 410. An exposing opening 415 for exposing the second 
coupling portion 480 to the outside may be formed so that the second coupling 
portion 480 can be operated with the battery 40 in the battery housing 410.
[00161] A coupling groove 416 for coupling the second hook 482 of the second 
coupling portion 480 may be formed over the exposing opening 415 in the battery 
housing 410. The second hook 482 of the second coupling portion 480 is inserted 
into the battery housing 410 and then inserted into the coupling groove 416.
[00162] A space 430 for operating the first coupling portion 470 is defined 
between the dust container 50 and the first coupling portion 470 when the battery 
40 is inserted in the battery housing 410.
[00163] Though not shown in the figures, a plurality of ribs for increasing a 
contact area with air may be formed on the outer side of the frame 450. The ribs 
may vertically extend and may be horizontally spaced from each other.
[00164] FIG. 17 is a view when a user operates the first coupling portion and the 
second coupling portion to separate the battery from the state shown in FIG. 16.
[00165] Referring to FIG. 17, in order to separate the battery 40 that has 
inserted in the battery housing 410, a user can insert a finger into the space 430.

[00166] Further, the user can press the first coupling portion 470 toward the 
frame 450 with the finger. Accordingly, the elastic member 476 contracts and the 
first hook 472 of the first coupling portion 470 is unlocked from the locking rib 422.
[00167] Further, the user can unlock the second coupling portion 480 from the 
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battery housing 410 by operating the second coupling portion 480 exposed to the 
outside of the battery housing 410.
[00168] In detail, the user presses the second coupling portion 480 toward the 
frame 450. Accordingly, the second coupling portion 480 is bent toward the frame 
450 by the space between the frame 450 and the second coupling portion 480. 
Therefore, the second hook 482 is pulled out of the coupling groove 416.
[00169] As a result, the first coupling portion 470 and the second coupling 
portion 480 are moved toward each other by a user, whereby they are unlocked.
[00170] Accordingly, a user can unlock the first coupling portion 470 and the 
second coupling portion 480 using two fingers, so the user can easily separate the 
battery 40 downward from the battery housing 410.

[00171] In this process, the battery 40 can be inserted into the battery housing 
410 and separated out of the battery housing 410 in parallel with the axis A2 of the 
cyclonic flow.
[00172] According to the present invention, since the battery 40 can be 
separated from the battery housing 410, it is possible to place only the battery 40 
on the charging stand to charge it.
[00173] Further, since the cleaner 1 includes the first main body terminal 600, it 
is possible to charge the battery 4 by placing the cleaner 1 on the charging stand 
with the battery 40 in the battery housing 410.
[00174] FIG. 18 is a view when the cleaner equipped with a suction nozzle is 
used to sweep a floor.
[00175] Referring to FIG. 18, an extension pipe 700 having a nozzle 710 
extending from the lower end may be connected to the suction inlet 5 of the 
cleaner 1 of the present invention.
[00176] In this state, a user can clean by moving the suction nozzle 710 on the 
floor.
[00177] When a user cleans using the suction nozzle 710 in the present 
invention, he/she can clean while changing the angle between the extension pipe 
70 and the floor changing from about 45 degrees.
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[00178] The suction motor 230 and the battery 40 may be positioned opposite to 
each other with a vertical line VL, which passes through the lowermost end of the 
dust container 50, therebetween. That is, the suction motor 230 is positioned at a 

side from the vertical line VL (for example, ahead of the vertical line VL) and the 
battery 40 is positioned at the other side (for example, behind the vertical line VL). 
The vertical line VL may pass through the handle 30.
[00179] Further, the heights of the suction motor 230 and the battery 40 from 
the floor are almost the same in the state shown in FIG. 18.
[00180] Accordingly, when a user holds the handle 30 and sweeps a floor, the 
weight of the cleaner is balanced throughout the front and rear sides from the 
user’s hand holding the handle, thereby maintaining weight balance. In this case, 
the user can clean using the cleaner 1 with small force and injuries that may be 
applied to the user’s wrist can be prevented.
[00181] Further, in the process of sweeping the floor, as in FIG. 18, the 
discharge cover 211 is positioned ahead of the vertical line VL and the user’s hand 
holding the handle is positioned behind the vertical line VL. Accordingly, the air 
discharged through the discharge cover 211 flows away from the handle 30, so it is 
possible to prevent the air discharged through the discharge cover 211 from 
flowing to the user’s hand.
[00182] Obviously, only a portion of the suction motor 230 may be positioned 
opposite to the battery 40 with the vertical line VL therebetween, depending on the 
angle between the extension pipe 700 and the floor. This case corresponds to 
cases when sweeping specific spaces such as window frames or couches.
[00183] FIG. 19 is a vertical cross-sectional view of a cleaner according to 
another embodiment of the present invention.
[00184] This embodiment is the same as the previous embodiment except that 
some of the air that has passed through the suction motor cools the battery. 

Accordingly, only characteristic parts of this embodiment are described hereafter.
[00185] Referring to FIG. 19, a bypass hole 218 for passing some of the air that 
has passed through the suction motor 230 may be formed at the motor housing 
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210 of this embodiment. The internal spaces of the exhaust passage 216 and the 
handle 30 communicate with each other through the bypass hole 218.
[00186] Air flowing into the handle 30 through the bypass hole 218 sequentially 
passes through the second extension 320 and the first extension 310 and then 
keeps flowing into the battery housing 410. A portion of the outer side of the 
battery 40 is spaced from the inner side of the battery housing 410. Accordingly, 
the air flowing into the battery housing 410 can be discharged out of the battery 
housing 410 after cooling the battery 40. At least some of the air in the battery 
housing 40 may be discharged to the outside through a heat dissipation hole 412 
(see FIG. 1) of the battery housing 410.
[00187] Alternatively, a heat dissipation hole may not be formed at the battery 
housing 410 and the air that has cooled the battery 40 may be discharged to the 
outside of the battery housing 410 through the gap between the battery housing 
410 and the battery 40.
[00188] In the present invention, the bypass hole 218 and the internal space of 
the handle 30 may be considered as a bypass passage for guiding the air that has 
passed through the suction motor 230 to the battery 40.
[00189] FIG. 20 is a view showing a cleaner according to another embodiment 
of the present invention.

[00190] This embodiment is the same as the previous embodiment except for 
the shape of the discharge cover. Accordingly, only characteristic parts of this 
embodiment are described hereafter.

[00191] Referring to FIG. 20, a discharge cover 211a in this embodiment may 
have flow guides 213a for guiding air to be discharged.
[00192] In detail, a plurality of flow guides 213a is arranged with gaps in the 
circumferential direction of the discharge cover 211a. The spaces between the 
flow guides 213a function as air exits 212a.
[00193] The flow guides 213a may be inclined from a vertical line.
[00194] According to this embodiment, similarly, it is possible to prevent the air 
discharged from the air exits 212a from flowing to a user while the user cleans 
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using a suction nozzle.

[00195] Further, the discharge cover 211a is disposed at the top of the cleaner, 
so it is possible to prevent dust around the cleaner from flying due to the air 

discharged from the air exits 212a.
[00196] FIG. 21 is a view showing airflow in a cleaner according to another 
embodiment of the present invention.
[00197] This embodiment is the same as the previous embodiment except for 
the structure of the storage guide. Accordingly, only characteristic parts of this 
embodiment are described hereafter.

[00198] Referring to FIG. 21, a dust storage guide 504 of this embodiment may 
at least partially taper downward. For example, a portion of the upper portion of 

the dust flow guide 504 may taper downward.
[00199] Further, the dust storage guide 504 may have an anti-flying rib 504a 
extending downward from the upper end of the dust storage guide 504. The anti
flying rib 504a may be formed, for example, in a cylindrical shape and may 
surround the upper portion of the dust storage guide 504.
[00200] Since the upper portion of the dust storage guide 504 tapers downward, 
a space is defined between the outer side of the upper portion of the dust storage 
guide 504 and the anti-flying rib 504a.
[00201] As described in the previous embodiment, the cyclonic flow generated 
along the inner side of the dust collection body 510 may move down. When the 
cyclonic flow comes in contact with the rib 521 on the body cover 520 while 
moving down, the rotating flow can be changed into rising flow by the rib 521. If 
there is rising flow in the first dust storage part 502, the dust in the first dust 
storage part 502 flies upward and flows backward into the second cyclone unit 130. 
[00202] According to the present invention, rising flow in the first dust storage 
part 502 is changed into falling flow by the anti-flying rib 504a in the space 
between the anti-flying rib 504a and the upper portion of the dust storage guide 
504, so the dust in the first dust storage part 502 does not fly upward and 
accordingly it does not flow backward into the second cyclone unit 130.
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[00203] Further, since the rib 504a extends downward from the upper end of the 
dust storage guide 504, the dust separated by the cyclonic flow in the first cyclone 
unit 110 can be smoothly sent into the first dust storage part 502 by the anti-flying 

rib 504a.
[00204] FIG. 22 is a view showing airflow in a cleaner according to another 
embodiment of the present invention.

[00205] This embodiment is the same as the previous embodiments except for 
the position of the impeller in the suction motor. Accordingly, only characteristic 
parts of this embodiment are described hereafter.

[00206] Referring to FIGS. 8 and 22, a suction motor 230a of this embodiment 
is disposed in a motor housing, with an impeller 232a at a lower portion therein. 
That is, the suction motor 230a may be positioned with an air inlet facing the 
second cyclone unit 130.
[00207] According to this embodiment, the air discharged from the second 
cyclone unit 130 directly flow upward to the impeller 232a and the air that has 
passed the impeller 232a keeps flowing upward, whereby it can be discharged out 
of the cleaner.
[00208] According to the arrangement of the suction motor, the passage for the 
air that is discharged out of the cleaner from the second cyclone unit 130 is 
minimized, so a flow loss is minimized.
[00209] Throughout this specification and the claims which follow, unless the 
context requires otherwise, the word "comprise", and variations such as 
"comprises" or "comprising", will be understood to imply the inclusion of a stated 
integer or step or group of integers or steps but not the exclusion of any other 
integer or step or group of integers or steps.
[00210] The reference in this specification to any prior publication (or information 
derived from it), or to any matter which is known, is not, and should not be taken as, 
an acknowledgement or admission or any form of suggestion that that prior publication 
(or information derived from it) or known matter forms part of the common general 
knowledge in the field of endeavour to which this specification relates.
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The claims defining the invention are as follows:

1. A cleaner comprising:
a suction motor that generates suction force;
a dust separation unit that is disposed under the suction motor and 

separates dust from air suctioned by the suction force of the suction motor;
a dust container that stores dust separated by the dust separation unit;

a handle disposed behind the dust separation unit;
a battery housing disposed under the handle; and
a battery that is detachably coupled to the battery housing and is separable 

downward from the battery housing,

wherein the battery includes battery cells, and the battery cells are 
received in the battery housing when the battery is coupled to the battery housing.

2. The cleaner of claim 1, wherein the dust separation unit has one or more 

cyclone units that separate dust using cyclonic flow, and
the battery is separated out of the battery housing in parallel with an 

extension direction of an axis of the cyclonic flow.

3. The cleaner of any one of the preceding claims, wherein the battery has 
a plurality of coupling portions that are horizontally spaced apart from each other 
to be coupled to the battery housing.

4. The cleaner of claim 3, wherein an opening for inserting the battery is 
formed at the bottom of the battery housing, and

the battery is exposed to the outside when being received in the battery 
housing by the plurality of coupling portions.

5. The cleaner of any one of claims 3 or 4, wherein the plurality of coupling 
portions include a first coupling portion on a side of the battery and a second
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coupling portion on the opposite side to the first coupling portion.

6. The cleaner of claim 5, wherein the first coupling portion and the second 

coupling portion are moved toward each other to be unlocked.

7. The cleaner of any one of claims 5 or 6, wherein the first coupling 
portion includes a first hook, and

the battery housing includes a battery coupling portion having a locking rib 
for locking the first hook.

8. The cleaner of claim 7, wherein a space in which a user’s hand can be 
inserted to operate the first coupling portion is formed at the battery coupling 
portion.

9. The cleaner of any one of claims 5 to 8, wherein the battery includes 
battery cells and a frame for receiving the battery cells,

an extension horizontally extends from the bottom of the frame; and
the second coupling portion extends upward from the extension.

10. The cleaner of any one of claims 7 to 9, wherein the second coupling 
portion includes a second hook, and

a coupling groove for coupling the second hook is formed on the inner side 
of the battery housing.

11. The cleaner of any one of claims 5 to 10, wherein an exposing opening 
is formed at the battery housing to expose the second coupling portion to the 
outside when the second coupling portion is coupled to the battery housing.

12. The cleaner of any one of the preceding claims, further comprising:
a first main body terminal for charging the battery inserted in the battery
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housing; and
a second main body terminal disposed in the battery housing to be 

connected with a terminal of the battery.

13. The cleaner of claim 12, further comprising a battery coupling portion 
for coupling the battery,

wherein the dust container includes a dust collection body and a body 
cover for opening and closing the dust body,

the battery coupling portion is disposed between the body cover and the 
battery, and

the first main body terminal is disposed in a groove formed on the bottom 
of the battery coupling portion.

14. The cleaner of any one of claims 12 or 13, wherein the battery includes 
battery cells and a frame for receiving the battery cells,

a protrusion that has a terminal hole for inserting the second main body 
terminal is formed on the top of the frame,

a receiving portion for receiving the protrusion is formed in the battery 
housing, and

the second main body terminal is disposed in the receiving portion.

15. The cleaner of claim 14, wherein the protrusion is positioned at a side 
from the center on the top of the frame.

16. The cleaner of any one of the preceding claims, wherein a heat 
dissipation hole for discharging heat generated by the battery is formed at the 
battery housing.

17. The cleaner of any one of the preceding claims, further comprising a 
bypass passage for guiding air discharged from the suction motor to the battery.
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18. The cleaner of claim 17, further comprising a motor housing that 
receives the suction motor,

wherein a bypass hole for forming the bypass passage is formed at the 
motor housing, and

the bypass passage is defined by the bypass hole and the internal space of 
the handle.

19. A cleaner comprising:
a suction motor that generates suction force;
a dust separation unit that separates dust from air suctioned by the suction 

force of the suction motor;
a dust container that stores dust separated by the dust separation unit;
a handle that has an operation unit for inputting instructions to turn on or off 

the suction motor;

a battery housing disposed under the handle;
a battery detachably coupled to the battery housing;
a first main body terminal for charging the battery inserted in the battery 

housing; and

a second main body terminal connected to the battery inserted in the 
battery housing,

wherein the first main body terminal is exposed to an outside the battery 
housing in a state in which the second main body terminal connected to the 
battery.

20. A cleaner comprising:
a suction motor that generates suction force;

one or more cyclone units for generating cyclonic flow to separate dust 
from air suctioned by the suction force of the suction motor;

a dust container that stores dust separated through the one or more
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cyclone units;
a battery housing disposed behind the dust container; and
a battery detachably inserted in the battery housing to supply power to the 

suction motor,
wherein the battery is inserted into or separated from the battery housing in 

parallel with the axis of the cyclonic flow,
wherein the battery has a plurality of coupling portions that are spaced apart 

from each other to be coupled to the battery housing, and
wherein at least a portion of each of plurality of coupling portions are 

received in the battery housing when the plurality of coupling portions are coupled 
to the battery housing.
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