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(54) VACUUM CLEANER

(57) The embodiment discloses a vacuum cleaner.
The vacuum cleaner includes a cleaner body, and a suc-
tion motor assembly provided in the cleaner body to gen-
erate a suction force, and a wheel assembly to facilitate
a movement of the cleaner body.
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Description

Field of the Invention

[0001] The present invention relates a vacuum clean-
er.

Description of the Related Art

[0002] Typically, a vacuum cleaner is a filtering appa-
ratus in which after inhaling air containing dust and then
filtering the dust by a dust separation unit by using a
suction force generated by a suction motor included in a
main body.
[0003] Such a vacuum cleaner includes a cleaner body
provided with a suction motor assembly, a dust separa-
tion unit which separates dust contained in an inhaled
air, and a dust container accommodating the dust sepa-
rated by the dust separation unit.
[0004] The cleaner body is provided with wheels to fa-
cilitate a movement of the cleaner body. The noise gen-
erated by the vacuum cleaner may occur from an oper-
ation of the suction motor or a rotation of the wheel.
Therefore, the effort of reducing the noise generated by
the vacuum cleaner has been required.

SUMMARY

[0005] An object of the present invention is to provide
a vacuum cleaner in which noise due to a rotation of a
wheel is reduced.
[0006] Another object of the present invention is to pro-
vide a vacuum cleaner in which noise due to an operation
of a suction motor is reduced.
[0007] A vacuum cleaner according to an aspect of the
present invention includes a cleaner body provided with
a suction motor assembly for generating a suction force;
and a wheel assembly to facilities a movement of the
cleaner body, the wheel assembly includes a wheel sup-
port having a fixed portion coupled with the inside of the
cleaner body and a shaft which is the center axis of ro-
tation; and a wheel body coupled with the shaft in the
outside of the cleaner body and the fixed portion and the
shaft are integrally formed by an inserting injection
mould.
[0008] According to the proposed embodiment of the
present invention, the shaft which is the center axis of
the wheel body is integrally provided with the fixed por-
tion, such that a friction due to the relative movement of
the shaft and the fixed portion during the rotation process
of the wheel body is prevent and the noise may be re-
duced.
[0009] In addition, the wheel body and a bearing are
integrally formed, such that a friction due to the relative
movement of the bearing and the wheel body is prevent-
ed and the noise may be reduced.
[0010] In addition, a first suction member is provided
in the lower side of the suction motor and an inner hous-

ing, a second suction member is provide in the inner
housing and an outer housing, and a third suction mem-
ber is provided between the inner housing and a upper
side of the suction motor, such that a vibration of the
suction motor and the noise due to the vibration may be
reduced.
[0011] Further, since the first absorption member is
configured to couple an upper member and a lower mem-
ber each other, a vibration absorbed amount may be in-
creased and a noise due to the vibration may be reduced.
[0012] In addition, noise absorbent absorbing noise is
provided between the inner housing and the outer hous-
ing, and noise reduction portion moving the noise toward
the noise absorbent is provided, such that the noise gen-
erated by an operation of the suction motor may be re-
duced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a perspective view of a vacuum cleaner
according to a first embodiment of the present inven-
tion.
FIG. 2 is a perspective view showing a condition in
which a dust separation unit is separated in the vac-
uum cleaner according to the first embodiment of the
present invention.
FIG. 3 is an exploded perspective view of the vacuum
cleaner according to the first embodiment of the
present invention.
FIG. 4 is a perspective view of a wheel supporter
according to the first embodiment of the present in-
vention.
FIG. 5 is a front view of the wheel supporter.
FIG. 6 is a perspective view showing a condition in
which the wheel supporter is coupled with a lower
body according to the first embodiment of the present
invention.
FIG. 7 is a partial cross-sectional view showing a
condition in which the wheel assembly is coupled
with the lower body according to the first embodiment
of the present invention.
FIG. 8 is a vertical cross-sectional view showing a
suction motor assembly according to the first em-
bodiment of the present invention.
FIG. 9 is a perspective view of an upper member
which constructs a first suction member according
to the first embodiment of the present invention.
FIG. 10 is a perspective view of a lower member
which constructs the first suction member.
FIG. 11 is a perspective view of a second suction
member according to the first embodiment of the
present invention.
FIG. 12 is a vertical cross-sectional view showing a
suction motor assembly according to a second em-
bodiment of the present invention.
FIG. 13 is a perspective view of an upper outer hous-
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ing according to the second embodiment of the
present invention.
FIG. 14 is a vertical cross-sectional view showing a
suction motor assembly according to a third embod-
iment of the present invention.
FIG. 15 is a perspective view of an upper outer hous-
ing according to the third embodiment of the present
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] Hereinafter, the embodiments of the present in-
vention will be concretely described with reference to
drawings.
[0015] FIG. 1 is a perspective view showing a vacuum
cleaner according to a first embodiment of the present
invention, and FIG. 2 is a perspective view showing a
condition in which a dust separation unit is separated in
the vacuum cleaner according to the first embodiment of
the present invention.
[0016] Referring to FIGS. 1 and 2, according to the first
embodiment of the present invention, the vacuum clean-
er 1 includes a cleaner body 10 of constructing the ap-
pearance, a dust separation unit 21 separately mounted
on the cleaner body 10 and, a dust container 20 sepa-
rately mounted on the cleaner body 10.
[0017] Although not shown in the cleaner body 10, the
cleaner body 10 includes a suction nozzle for inhaling
the dust from a bottom surface, and a coupling device
coupling the suction nozzle with the cleaner body. In the
embodiment of the present invention, the detailed expla-
nation about the suction nozzle and the coupling device
are omitted.
[0018] The cleaner body 10 is provided with a lower
body 11, and an upper body 12 coupled with an upper
side of the lower body 11. The dust separation unit 21
and the dust container 20 are separately mounted on the
upper body 12.
[0019] The upper body 12 is provided with a fixing plate
13 in which the upper side of the dust container 20 is
fixed. In addition, the upper portion of the upper body 12
is provided with an accommodation portion 16 which ac-
commodates the dust separation unit 21. Further, the
cleaner body 10 includes a cover member 17, which cov-
ers the dust separation unit 21, in a condition in which
the dust separation unit 21 is accommodated in the ac-
commodation portion 16. One end of the cover member
17 is separately coupled with the upper body 12, and
other end of the cover member 17 is separately coupled
the fixing plate 13.
[0020] A part of the dust separation unit 21 is duly
mounted in the fixing plate 13 in a condition in which the
dust separation unit 21 is accommodated in the accom-
modation portion 16. In addition, the fixing plate 13 is
provided with opening 15 in which the dust separated
from the dust separation unit 21 is moved into the dust
container 20. The opening 15 is communicated with a
dust discharge portion of the dust separation unit 21 de-

scribed later.
[0021] The dust separation unit 21 includes a cyclone
unit 210 generating a cyclonic flow, and a filter unit 220
filtering the air discharged from the cyclone unit 210. The
cyclone unit 210 includes a plurality of air suction portions
211 and at least one of the dust discharge portion 213.
In addition, the fixing plate 13 is provided with a plurality
of suction holes 14 through which the dust containing air
is introduced into the dust separation unit 21.
[0022] FIG. 3 is showing a explored perspective view
of the vacuum cleaner according to the first embodiment
of the present invention.
[0023] Referring to FIG. 3, the cleaner body 10 in-
cludes the lower body 11 and the upper body 12, a pair
of wheel assemblies 30 coupled with both sides of the
lower body 11, a suction motor assembly 40 mounted on
the upper side of the lower body 11, and a code reel 50
around which a power code for supplying power to the
cleaner body 10 is wound.
[0024] The upper body 12 covers the suction motor
assembly 40 in a condition in which the suction motor
assembly 40 is duly mounted on the upper side of the
lower body 11.
[0025] The wheel assembly 30 includes a wheel sup-
porter 310 provided with a shaft (refer to 316 in FIG. 4),
a wheel body 320 which is rotated based on the shaft
(refer to 316 in FIG. 4) as a rotation center, a buffer mem-
ber 330 coupled with the perimeter of the wheel body
320 and buffering an impact, a wheel cover 340 coupled
with the outside of the wheel body 320, and a coupling
member 350 coupled with the shaft (refer to 316 in FIG
4) in a condition in which the shaft (refer to 316 in FIG.
4) and the wheel body 320 are coupled with each other.
[0026] Meanwhile the suction motor assembly 40 in-
cludes outer housings 410 and 420, inner housings 430
and 440 accommodated in the outer housings 410 and
420, a suction motor 450 which is accommodated in the
inner housings 430 and 440 and generates a suction
force, a first absorption member 460 provided into the
lower side of the suction motor 450 and which absorbs
a vibration of the suction motor 450, a plurality of second
absorption member 470 provided between the inner
housings 430 and 440 and the outer housings 410 and
420 and which absorbs a vibration, a third absorption
member 480 provided on the upper side of the suction
motor 450 and which absorbs a vibration of the suction
motor 450, and a sealer 490 provided between the inner
housings 430 and 440 and the outer housings 410 and
420.
[0027] Hereinafter, the detailed explanation about of
the wheel assembly 30 will be described.
[0028] FIG.4 is a perspective view of a wheel supporter
according to the first embodiment of the present inven-
tion, FIG. 5 is a front view of the wheel supporter, and
FIG. 6 is a perspective view showing a condition in which
the wheel supporter is coupled with a lower body.
[0029] Referring to FIGS. 3 to 6, the wheel supporter
310 includes a fixing portion 311 coupled with the inside
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of the lower body 11, and a shaft 316 integrally formed
by the fixing portion 311 and the inserting. That is, the
shaft 316 is first formed, and the fixing portion 311 is
integrally provided with the shaft 316 by injecting melted
synthetic resins inside a mold in a condition in which the
mold corresponding to the fixing portion 311 is formed.
[0030] Since the shaft 316 is integrally provided with
the fixing portion 311, a friction of the relative movement
of the shaft 316 and the fixing portion 311 may be pre-
vented during the rotation of the wheel body 320, and
noise may be reduced.
[0031] The completed fixing portion 311 is provided
with support portion 314 which wraps around the perim-
eter of the shaft 316. The support portion 314 protrudes
from the fixing portion 311 to a predetermined length to
maintain a stably coupled state with the shaft 316.
[0032] The fixing portion 311 is provided with a plurality
of hooks 312 so as to be coupled with the lower body 11,
and the lower body 11 is provided with a plurality of hooks
coupling portion 113 so as to be coupled with the plurality
of hooks 312. In addition, the lower body 11 and the fixing
portion 311 are provided with a plurality of fixation mem-
bers 115 and 313 for fixation of the fixation members,
respectively. The support portion 314 is provided with a
plurality of storage portions 315 for storing a lubricant.
The plurality of storage portions 315 is formed in a posi-
tion adjacent to the shaft 316.
[0033] FIG. 7 is showing a partial cross-sectional view
showing a condition in which the wheel assembly is cou-
pled with the lower body according to the first embodi-
ment of the present invention.
[0034] Referring to FIGS. 3 to 7, the perimeter of the
shaft 316 is provided with a coupling groove 316a. The
coupling groove 316a may be generally formed along the
perimeter of the shaft 316. In contrast, the plurality of
coupling groove 316a having a predetermined size may
be formed at the perimeter of the shaft 316.
[0035] In addition, if the fixing portion 311 is formed by
an injection molding, the fixing portion 311 is provided
with a protruded portion 314a inserted into the coupling
groove 316a. That is, the protruded portion 314a is
formed at inner peripheral surface of the support portion
314.
[0036] The protruded portion 314a is formed in the
same number and the same shape as those of the cou-
pling groove 316a. The protruded portion 314a is inserted
into the coupling groove 316a, which may prevent the
shaft 316 from separating from the fixing portion 311.
[0037] In addition, the end of the shaft 316 is provided
with a fixation portion 316b so as to fix the coupling portion
350. The fixation portion 316 may be a groove so to be
inserted the part of the coupling member 350.
[0038] The wheel body 320 is coupled with the shaft
316 at the outer of the lower body 11. The wheel body
320 includes a bearing 324 so as to facilitate the rotation
of the wheel body 320. The bearing 324 is integrally pro-
vided with wheel body 320 by a inserting mold. That is,
the bearing 324 is first formed, and the wheel body 320

is integrally provided with the bearing 324 by injecting
melted synthetic resins inside a mold in a condition in
which the mold corresponding to the wheel body 320 is
formed.
[0039] The completed wheel body 320 is provided with
support portion 322 which wraps around the perimeter
of the bearing 324. In addition, the shaft 316 is inserted
into the bearing 324. The bearing 324 and the wheel body
320 are rotated about the shaft 316 in a condition in which
the shaft 316 is inserted into the bearing 324. In this case,
the bearing 324 is integrally provided with the wheel body
320, such that a friction of the relative movement of the
bearing 324 and the wheel body 320 may be prevented,
thereby reducing the noise.
[0040] Further, in order to reduce the friction of the
bearing 324 and the shaft 316 and to facilitate the rotation
of the bearing 324, the bearing 324 and the shaft 316
may be provided with the same materials. In this case,
the lubricant stored in storage portion 315 of the support-
er 310 is applied to a contacted area of the shaft 316 with
the bearing 324, such that the bearing 324 may be more
smoothly rotated.
[0041] Herein, the lower body 11 is provided with a
guide portion 111 to guide the rotation of the wheel body
320, and the shaft 316 and the bearing 324 are inserted
into the guide portion 111. The guide portion 111 is pro-
truded from the lower body 11 outside, and is substan-
tially formed in the size corresponding to the support por-
tion 322.
[0042] In addition, the wheel body 320 is provided with
a cover portion 326 covering the perimeter of the guide
portion 111 in a condition in which the support portion
322 is inserted into the guide portion 111.
[0043] The buffering member 330 is coupled with the
circumference of the wheel body 320. That is, the buff-
ering member 330 is formed in a ring shape. The buffering
member 330 may be formed in rubber materials, for ex-
ample, to buffer an impact. However, it is revealed that
the materials of the buffering member 330 are not limited.
[0044] The wheel cover 340 is coupled with the wheel
body 320 from the outside of the wheel body 320. The
wheel cover 340 may be, for example, hook coupled with
the wheel body 320. If the wheel cover 340 is coupled
with the wheel body 320, the wheel cover 340 covers the
shaft 316 and the bearing 324.
[0045] Hereinafter, the assembly process for the wheel
assembly 30 will be described.
[0046] First, in the inside of the lower body 11, the fixing
portion 311 is coupled with the lower body 11 by the plu-
rality of hooks 312. If the fixing portion 311 is coupled
with the lower body 11, the shaft 316 is passed through
the guide portion 11.
[0047] Next, in a condition where the fixing portion 311
is coupled the lower body 11, the fixation member S is
fixed on the fixing portion 311 and the lower body 11. In
addition, in the outside of the lower body 11, the wheel
body 320 integrally provided with the bearing 324 is cou-
pled with the shaft 316. That is, the bearing 324 may be
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inserted into the guide portion 11. Then, the shaft 316 is
inserted into the bearing 324. In addition, in a condition
where the shaft 316 is inserted into the bearing 324, the
end of the shaft 316 is protruded outside the bearing 324.
Further, the protruded end of the bearing 324 is fixed with
the coupling member 350. The coupling member 350
may be, for example, an e-ring or c-ring. In addition, the
coupling member 350 is inserted into the fixation portion
316b of the shaft 316.
[0048] The coupling member 350 may prevent the
bearing 324 from separating from the guide portion 11
during the rotation of the wheel body 320. Next, if the
wheel cover 340 is finally coupled to the wheel body 320,
the assembly of the wheel assembly 30 is completed.
Herein, the coupling of the buffering member and the
wheel body may be achieved in any process.
[0049] Hereinafter, the detailed explanation about of a
suction motor assembly will be described.
[0050] FIG. 8 is showing a vertical cross-sectional view
showing a suction motor assembly according to the first
embodiment of the present invention.
[0051] Referring to FIGS 3 and 8, the outer housings
410 and 420 include a lower outer housing 410 coupled
with the lower body 11, and a upper outer housing 420
coupled with the upper side of the lower outer housing
410.
[0052] The upper outer housing 420 is provided with
an air inlet 421 in which air discharged from the filter unit
220 is introduced. The air inlet 421 is protruded from the
upper outer housing 420 upwards. The air inlet 421 in-
cludes an inlet grill 422, and the inlet grill 422 is provided
with a plurality of holes 423 through which the air is
passed. In addition, the air inlet portion 421 may be pro-
vided with a filter in the upstream or downstream of the
air inlet portion 421 (not shown).
[0053] The inner housings 430 and 440 are accommo-
dated in the inside of the outer housings 410 and 420. In
addition, the suction motor 450 is accommodated in the
inside of the inner housings 430 and 440. The inner hous-
ings 430 and 440 includes the lower inner housing 430,
and the upper inner housing 440 coupled with the upper
side of the lower inner housing 430. The upper inner
housing 440 is provided with the inlet hole 441 in which
the air passed through the air inlet portion 421 is intro-
duced. The inlet hole 441 is located at the bottom of the
air inlet portion 421.
[0054] The sealer 490 is provided between the upper
outer housing 420 and the upper inner housing 440,
which may prevent a leakage of air passed through the
air inlet portion 421. That is, the sealer 490 prevents the
air passed through the air inlet portion 421 from introduc-
ing into a space between the upper outer housing 420
and the upper inner housing 440 and guides so as to
pass the inlet hole 441.
[0055] The lower inner housing 430 is provided with a
plurality of holes 431 through which the air passed
through the suction motor 450 is discharged. In addition,
the lower outer housing 410 is formed a discharge unit

416 in which the air passed through the hole 431 is dis-
charged (refer to FIG. 3). Although not shown in draw-
ings, the discharge unit 416 (refer to FIG. 3) may be pro-
vided with a filter.
[0056] The first absorption member 460 includes an
upper member 461 attached to the lower side of the suc-
tion motor 450, and a lower member 466 provided in the
lower side of the upper member 461. The first absorption
member 460 absorbs the lower vibration of the suction
motor 450 and minimizes the vibration of the suction mo-
tor 450 transferred to the lower inner housing 430.
[0057] The second absorption member 470, which is
coupled with the outer side of the lower inner housing
430, absorbs the lower vibration of the lower inner hous-
ing 430 and minimizes the vibration of the lower inner
housing 430 transferred to the lower outer housing 410.
The plurality of second absorption members 470 is cou-
pled with the lower inner housing 430 at the location
spaced to each other.
[0058] The third absorption member 480 is duly mount-
ed in the upper side of the suction motor 450 and the part
of the third absorption member 480 is inserted into the
inlet hole 441 of the upper inner housing 440. The third
absorption member 480 absorbs the upper vibration of
the suction motor 450 and minimizes the upper vibration
of the suction motor 450 transferred to the upper inner
housing 440.
[0059] Herein, the sealer 490 absorbs the vibration of
the upper inner housing 440 while preventing the leakage
of air, and minimizes the upper vibration of the upper
inner housing 440 transferred to the upper outer housing
420.
[0060] Although each absorption member and the
sealer may be formed, for example, the robber materials,
if those have a vibration absorbing function, the materials
are not limited.
[0061] FIG. 9 is a perspective view of an upper member
which constructs a first absorption member according to
the first embodiment of the present invention, and FIG.
10 is a perspective view of a lower member which con-
structs the first absorption member.
[0062] Referring to FIGS 8 to 10, the upper member
461 is formed in a ring shape. A center part of the upper
member 461 is provided with an opening 462 through
which a lower part of the suction motor 450 is passed. In
addition, the upper member 461 is provided with at least
of one coupling holes 463 so as to couple the lower mem-
ber 466. FIG.9 illustrates that the upper member 461 is
provided with two coupling holes 463.
[0063] In addition, the upper and lower sides of the
upper member 461 are provided with a plurality of pro-
truded portion 464 in the circumferential direction of the
upper member 461. Further, the plurality of protruded
portion 464 is substantially connected to the lower side
of the suction motor 450 and the upper side of the lower
member 466.
[0064] Like the preceding, the plurality of protruded
portions 464 is connected to the lower side of the suction
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motor 450, such that the contact area of the suction motor
450 and the upper member 461 is reduced, the trans-
mission of vibration may be reduced. In addition, during
the vibration of the suction motor 450, since the protruded
portion 464 primarily absorbs the vibration, the vibration
absorbing amount of the upper member 461 may be in-
creased.
[0065] A center part of the lower member 466 is pro-
vided with the accommodation portion 467 in which the
lower part of the suction motor 450 penetrating the upper
member 461 is accommodated. In addition, the inner pe-
ripheral surface of the accommodation portion 467 is pro-
vided with a plurality of contact portion 467a to which the
lower part of the accommodated suction motor 450 is
connected. The plurality of contact portions 467a is
formed separately from each other and is extended in
both directions up and down.
[0066] Like the preceding, the plurality of contact por-
tions 467a is connected to the suction motor 450, such
that the lower member 466 may directly absorb a down-
ward vibration of the suction motor 450. In addition, the
plurality of contact portions 467a is connected to the suc-
tion motor 450, such that the contact area of the suction
motor 450 and the lower member 466 is reduced, the
transmission of vibration may be reduced. In addition,
during the vibration of the suction motor 450, since the
contact portion 467a primarily absorbs the vibration, the
vibration absorbing amount of the lower member 466
may be increased.
[0067] The upper side of the lower member 466 is pro-
vided with at least one of coupling protruded portion 468
to which the coupling hole 463 of the upper member 461
is connected. The coupling protruded portion 468 is in-
serted into the suction motor 450 in a condition the cou-
pling hole 463 is penetrated. Therefore, the vibration of
the suction motor 450 may be absorbed by the coupling
protruded portion 468. In this case, since the coupling
protruded portion 468 is inserted into the suction motor
450 through the upper member 461 in a condition where
the lower member 466 is located at the lower side of the
upper member 461, a vibration transmitted to the cou-
pling protruded portion 468 is primarily absorbed by the
coupling protruded portion 468. Then, the vibration may
be secondary absorbed by the upper member 461.
Therefore, the vibration absorbing amount may be in-
creased.
[0068] In addition, since a vibration directly transmitted
to the upper member 461 is primarily absorbed, and is
secondary absorbed by the lower member 466, the vi-
bration absorbing amount may be increased.
[0069] As a result, the first absorption member 460 is
configured by an upper member 461 and a lower member
466 connected to each other, such that a vibration ab-
sorbing amount may be increased and noise due to the
vibration may be reduced.
[0070] The lower member 466 is coupled with hole 432
formed on the bottom of the lower inner housing 430.
Therefore, one part of the lower member 466 is duly

mounted into the upper side of the bottom of the lower
inner housing 430, and other part of the lower member
466 penetrates the hole 432.
[0071] Herein, the lower outer housing 410 is provided
with the accommodation portion 411 accommodating the
bottom part of the lower member 466. In addition, the
lower member 466 is separated from the accommodation
portion 411 in a condition where the bottom part of the
lower member 466 is accommodated in the accommo-
dation portion 411. That is, a gap of constant interval is
formed between the accommodation portion 411 and the
lower member 466. Therefore, a vibration of the lower
member 466 may be prevented to be directly transmitted
to the lower outer housing 410.
[0072] FIG. 11 is showing a perspective view of a sec-
ond suction member according to the first embodiment
of the present invention.
[0073] Referring to FIGS. 8 to 11, the second suction
member 470 is coupled with coupling portion 434 pro-
truded from the lower inner housing 430. In addition, the
lower outer housing 412 is provided with a insertion
groove 412 inserting the second suction member 470.
The second suction member 470 includes a body 471 in
which a groove 472 accommodating the coupling portion
434 is formed. The groove 472 is recessed downward
from the upper surface the body 471 and then is formed.
[0074] The outer peripheral surface of the body 471 is
provided with the plurality of protruded portions 473. The
plurality of protruded portions 473 is formed separately
from each other and is extended in both directions up
and down. In addition, a plurality of holes 474 is pene-
trated into the body 471. The holes 474 are extended in
both directions up and down. In addition, a plurality of
contact portion 475 contacting the insertion groove 412
is formed on a bottom surface of the body 471 Therefore,
when the second absorption member470 is inserted into
the insertion groove 412, the plurality of protruded por-
tions 473 and a plurality of contact portions 475 are con-
tacted with the lower outer housing 410.
[0075] The plurality of protruded portions 473 and a
plurality of contact portions 475 is contacted with the low-
er outer housing 410, such that the contact area of the
lower outer housing 410 and the second suction member
470 is reduced, thereby reducing the vibration transmis-
sion. In addition, during the vibration of the suction motor
450, since the contact portion 475 and the protruded por-
tion 473 primarily absorbs the vibration, the vibration ab-
sorbing amount of the second suction member 470 may
be increased. In addition, during the vibration of the suc-
tion motor 450, since a deformation of the second suction
member 470 is increased by the plurality of grooves 474,
the vibration absorbing amount may be more increased.
[0076] FIG. 12 is showing a vertical cross-sectional
view showing a suction motor assembly according to a
second embodiment of the present invention, and FIG.
13 is showing a perspective view of an upper outer hous-
ing according to the second embodiment of the present
invention.
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[0077] The second embodiment is the same as the first
embodiment, but it is characterized that a configuration
to reduce noise is added. Therefore, a characterized part
of the second embodiment will be only described here-
inafter.
[0078] Referring to FIGS. 12 and 13, according to the
second embodiment, an absorbent 630 absorbing noise
generated during the operation of the suction motor is
provided between the upper outer housing 620 and the
upper inner housing 434.
[0079] An air inlet 622 in which air discharged from the
filter unit of the first embodiment is introduced is provided
in the upper outer housing 620. The air inlet 622 is pro-
truded from the upper outer housing 620 upwards. The
air inlet 622 includes a suction grill 624, and a plurality
of holes 625 through which the air is passed is provided
in the suction grill 624. In addition, noise reduction portion
626, which reduces the noise during the operation of the
suction motor, is provided in the suction grill 624.
[0080] The noise reduction portion 626 changes noise
path to move the noise toward the absorbent 630. That
is, the noise reduction portion 626 acts as a wall to reflect
the noise, and is located on the noise path.
[0081] At least part of the noise reduction portion 626
may be disposed vertically upward of the inlet hole 441
provided at the lower inner housing 440. In addition, the
absorbent 630 is provided around the inlet hole 441.
Therefore, after the generated noise from the operation
of the suction motor 450 is passed through the inlet hole
411, the noise is impacted against the noise reduction
portion 626, the movement direction of the noise is
changed, and the noise proceed to the absorbent 630.
Therefore, according to the embodiment, the generated
noise from the operation of the suction motor may be
reduced.
[0082] In FIG. 12, the arrow shows the outline of the
motion path of the noise.
[0083] FIG. 14 illustrates a vertical cross-sectional
view showing a suction motor assembly according to a
third embodiment of the present invention, and FIG. 15
illustrates a perspective view of an upper outer housing
according to the third embodiment of the present inven-
tion.
[0084] The third embodiment is the same as the sec-
ond embodiment, but a configuration of reducing noise
is different. Therefore, a characterized part of the em-
bodiment will be only described hereinafter.
[0085] Referring to FIGS. 14 and 15, according to the
embodiment, an air inlet 722 in which air discharged from
the filter unit of the first embodiment is introduced pro-
vided in the upper outer housing 720. The air inlet 722
is protruded vertically above from the upper outer hous-
ing 720. The air inlet 722 includes a suction grill 724, and
a plurality of holes 724 through which the air is passed
is provided in the suction grill 724. In addition, the noise
reduction portion 726, which reduces the noise from the
operation of the suction motor, is provided in the suction
grill 724.

[0086] In detail, the noise reduction portion 726 is ex-
tended from the suction grill 724 to the suction motor 450.
In addition, the bottom part of the noise reduction portion
726 is rounded. The plurality of noise reducing holes 727
is disposed in the noise reduction portion 726. The plu-
rality of noise reducing holes 727 is disposed to allow
passage of air, to change the path of the noise, and to
offset the noise.
[0087] In addition, a part in which the noise reducing
hole 727 is not formed in the noise reduction portion 726
is disposed to be moved toward the absorbent 630 by
changing the direction of the noise.
[0088] In FIG. 13, the arrow schematically shows the
outline of the motion path of the noise.
[0089] According to the embodiment described above,
there is an advantage that the generated noise from the
operation of the suction motor may be reduced by the
noise reduction portion 726 itself and the absorbents 630
when operating of the suction motor.
[0090] In the embodiments described above, although
a vacuum cleaner of such type as a canister vacuum
cleaner is described, the present invention may be ap-
plied to a vacuum cleaner or a robot vacuum cleaner
such type as an upright.
[0091] As described above, the exemplary embodi-
ments have been described and illustrated in the draw-
ings and the description. Herein, specific terms have
been used, but are just used for the purpose of describing
the present invention and are not used for qualifying the
meaning or limiting the scope of the present invention,
which is disclosed in the appended claims. Therefore, it
will be appreciated to those skilled in the art that various
modifications are made and other equivalent embodi-
ments are available. Accordingly, the actual technical
protection scope of the present invention must be deter-
mined by the spirit of the appended claims.

Claims

1. A vacuum cleaner comprising:

a cleaner body including a suction motor assem-
bly to generate a suction force; and
a wheel assembly to facilitate a movement of
the cleaner body,
wherein the wheel assembly comprises:
a wheel supporter including a fixing portion cou-
pled with the inside of the cleaner body and a
shaft which is the center axis of rotation; and
a wheel body coupled with the shaft at the out-
side of the cleaner body,
wherein the fixing portion and the shaft are in-
tegrally formed by an insert injection molding.

2. The vacuum cleaner according to Claim 1, wherein
a bearing to be coupled with the shaft is provided at
the wheel body, and the bearing and the wheel body
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are integrally formed by the insert injection molding

3. The vacuum cleaner according to Claim 2, wherein
a support portion supporting the bearing is provided
in the wheel body, a guide portion which guides a
rotation of the support portion is provided in the
cleaner body.

4. The vacuum cleaner according to Claim 1, further
comprising a coupling member coupled with the
shaft to prevent a separation of the wheel body in a
conditon where the wheel body and the shaft are
coupled with each other.

5. The vacuum cleaner according to Claim 1, wherein
the fixing portion is provided with a support portion
which supports the shaft to be protruded, and the
support portion surrounds the curcumference of the
shaft.

6. The vacuum cleaner according to Claim 5, wherein
a coupling groove is provided in the curcumference
of the shaft, a protruded portion which is inserted
into the coupling groove is provided in the support
portion.

7. The vacuum cleaner according to Claim 6, wherein
the protruded portion is provided in the inner periph-
eral suface of the support portion.

8. The vacuum cleaner according to Claim 5, wherein
a storage portion which saves a lubricant applied to
the shaft is provided in the support portion.
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