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(54) Vacuum cleaner

(57) A vacuum cleaner including a wheel, a driving
motor configured to provide the wheel with a driving force,
and a clutch configured to connect transfer gears to the
wheel or to cancel a connection between the transfer
gears and the wheel. A body of the vacuum cleaner is
able to actively travel because of the transfer gears are
connected to the wheel when power is applied to the

driving motor and the wheel smoothly rotates without
having a detent torque of the driving motor when power
is not applied to the driving motor. The wheel is provided
with an internal gear, and one of the transfer gears is
configured to transfer the driving force of the driving motor
by making contact with the internal gear.
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Description

[0001] Embodiments of the present disclosure relate
to a vacuum cleaner configured to travel in an active
mode.
[0002] In general, a vacuum cleaner represents a
home appliance including a body, a fan motor generating
a suction force, a suction nozzle suctioning air on a sur-
face to be cleaned, a suction hose connecting the body
to the suction nozzle, and a dust collecting apparatus
removing dust from the suctioned air.
[0003] The vacuum cleaner may further include
wheels, a driving motor generating a driving force, trans-
fer gears transferring the driving force of the driving motor
to the wheels, a sensor part sensing a motion of a user,
and a control part allowing the driving motor to drive
based on information sensed by the sensor part, thereby
actively travelling according to motion of a user.
[0004] As for the active travelling type vacuum cleaner,
when a user performs manipulation of moving the suction
hose, the sensor part senses the movement of the suction
hose and the control part drives the driving motor, so that
the body actively travels. In this manner, movement of
the body of the vacuum cleaner is easily achieved.
[0005] However, in a case in which the body is manu-
ally moved without using a driving force of the driving
motor, the driving motor acts as a load, causing a difficulty
in moving the vacuum cleaner.
[0006] Meanwhile, as for the conventional active trav-
elling type vacuum cleaner, a transfer gear connected to
wheels to transfer a driving force to the wheel is provided
with a rotating shaft aligned with a rotating shaft of the
wheels.
[0007] Additional aspects and/or advantages will be
set forth in part in the description which follows and, in
part, will be apparent from the description, or may be
learned by practice of the invention.
[0008] Therefore, it is an aspect of the present disclo-
sure to provide a vacuum cleaner having a body actively
traveling according to a user’s motion, in which the con-
nection between the wheel and the driving motor is can-
celed if a user desires to manually move the body in a
state of the driving motor turned off, so that the wheel is
smoothly rotated while prevented from being given a load
from the driving motor.
[0009] It is an aspect of the present disclosure to pro-
vide an active travelling type vacuum cleaner having an
enhanced spatial efficiency as a driving shaft of a transfer
gear serving to transfer a driving force to a wheel is pro-
vided to be deviated from a driving shaft of a wheel.
[0010] In accordance with an embodiment of the
present disclosure, a vacuum cleaner includes a body,
wheels, a driving motor, transfer gears and a clutch. The
wheels may be provided at both sides of the body, re-
spectively. The driving motor may be configured to pro-
vide the wheels with a driving force. The transfer gears
may be provided to be engaged with each other between
the driving motor and the wheel. The clutch may be dis-

posed between one of the transfer gears which is most
adjacent to the wheel and the wheel to connect the trans-
fer gears to the wheel such that the driving force of the
driving motor is transferred to the wheel, or cancel the
connection between the transfer gears and the wheel to
prevent a detent torque of the driving motor and a rolling
friction of the transfer gears from being transferred to the
wheel while preventing noise due to the detent torque
and the rolling friction from occurring.
[0011] A driving shaft of the driving motor may be pro-
vided to be parallel to a rotating shaft of the wheel.
[0012] The transfer gears may be each provided as a
spur gear or a helical gear.
[0013] The vacuum cleaner may further include a gear
housing configured to accommodate the transfer gears.
[0014] The clutch may be an electronic clutch using an
electromagnetic force.
[0015] If power is applied to the driving motor, power
may be applied to the electronic clutch to connect the
transfer gears to the wheel, and if power applied to the
driving motor is turned off, the electronic clutch is turned
off to cancel the connection between the transfer gears
and the wheel.
[0016] The electronic clutch may include a clutch en-
gaged with the one of the transfer gears which is most
adjacent to the wheel, and a clutch shaft inserted into the
wheel to transfer the driving force to the wheel.
[0017] The clutch may be a mechanical clutch using a
thrust of a gear.
[0018] The mechanical clutch may include a clutch
gear, a clutch shaft and a cam. The clutch gear may be
engaged with the one of the transfer gears which is most
adjacent to the wheel. The clutch shaft may be connected
to the clutch gear. The cam may be provided at one end
of the clutch shaft so as to be connected to the wheel.
The elastic member may allow the cam to be elastically
biased in a direction getting distant from the wheel when
the driving motor is turned off.
[0019] If power is applied to the driving motor, the cam
may be connected to the wheel by a thrust of the clutch
gear in an axial direction, and if power applied to the
driving motor is turned off, the cam may be disconnected
from the wheel by an elastic force of the elastic member.
[0020] In accordance with another embodiment of the
present disclosure, a vacuum cleaner includes a body,
wheels provided at both sides of the body, respectively,
a driving motor configured to provide the wheels with a
driving force, and transfer gears provided to be engaged
with each other between the driving motor and the wheel.
The wheel may include an internal gear that is engaged
with a last transfer gear of the transfer gears which is
most adjacent to the wheel to receive the driving force.
[0021] A rotating shaft of the last transfer gear may be
deviated from a rotating shaft of the wheel.
[0022] A driving shaft of the driving motor may be pro-
vided to be parallel to a rotating shaft of the wheel.
[0023] The transfer gears may be each provided as a
spur gear or a helical gear.
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[0024] The vacuum cleaner may further include one or
more idle gears provided to be engaged with the internal
gear to rotatably support the wheel.
[0025] The vacuum cleaner may further include a sup-
port frame that supports the last transfer gear and the
one or more idle gears.
[0026] The vacuum cleaner may further include a cover
frame that is coupled to the support frame to accommo-
date the last transfer gear and the one or more idle gears.
[0027] As is apparent from the above, the vacuum
cleaner is provided with wheels, a driving motor providing
the wheels with a driving force, and a clutch connecting
the wheels to the driving motor or canceling the connec-
tion between the wheels and the driving motor, so that a
body actively travels by the driving force of the driving
motor, and if a user desires to manually move the body
in a state of the driving motor being stopped, the clutch
cancels the connection between the wheels and the driv-
ing motor, thereby allowing the wheel to smoothly rotate
without having a detent torque.
[0028] In addition, the transfer gear transferring a driv-
ing force to the wheels is provided with a rotating shaft
deviated from a rotating shaft of the wheel, so that the
space utilization of the body and the wheels can be im-
proved, and various designs can be provided.
[0029] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a view illustrating the external appearance
of a vacuum cleaner in accordance with an embod-
iment of the present disclosure.
FIG. 2 is an enlarged view illustrating a wheel as-
sembly of the vacuum cleaner of FIG. 1.
FIG. 3 is an exploded view illustrating parts of the
wheel assembly of the vacuum cleaner of FIG. 1.
FIG. 4 is a schematic view illustrating a wheel as-
sembly of a vacuum cleaner in accordance with an
embodiment of the present disclosure.
FIG. 5 is a view illustrating a wheel assembly of a
vacuum cleaner in accordance with an embodiment
of the present disclosure.
FIG. 6 is an exploded view illustrating parts of the
wheel assembly of the vacuum cleaner of FIG. 5.
FIG. 7 is a perspective view used to explain an en-
gagement structure of gears of the wheel assembly
of the vacuum cleaner of FIG. 5.
FIG. 8 is a plan view used to explain an engagement
structure of gears of the wheel assembly of the vac-
uum cleaner of FIG. 5.

[0030] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0031] FIG. 1 is a view illustrating the external appear-
ance of a vacuum cleaner in accordance with an embod-

iment of the present disclosure.
[0032] Referring to FIG. 1, a vacuum cleaner 100 in-
cludes a body 110 provided with a fan motor (not shown)
generating a suction force and a dust apparatus (not
shown) removing dust from the suctioned air, a suction
nozzle 113 suctioning air from a surface to be cleaned,
a handle pipe 116 allowing the suction nozzle 113 to be
movable, an extension pipe 115 connecting the suction
nozzle 113 to the handle pipe 116, and a suction hose
114 formed of flexible material connecting the handle
pipe 116 to the body 110.
[0033] Air suctioned through the suction nozzle 113
sequentially passes through the extension pipe 115, the
handle pipe 116 and the suction hose 114, and is guided
to the dust collecting apparatus of the body 110. Air hav-
ing dust removed is discharged to the outside of the body
110 again.
[0034] The dust collecting apparatus may be imple-
mented using a dust bag scheme filtering dust by passing
air through a dust bag or a cyclone scheme separating
dust through a centrifugation. Alternatively, the dust col-
lecting apparatus may be implemented in other schemes.
[0035] The vacuum cleaner 100 may further include
wheel 131. While any number of wheels may be provided,
in this exemplary embodiment wheel 131 is described as
being provided at both sides of the body 110, respective-
ly, to drive the body 110, driving motors 140 providing a
driving force to each wheel 131, a sensor part (not shown)
sensing a motion of a user, and a control part (not shown)
controlling driving of the driving motor 140 based on in-
formation sensed by the sensor part.
[0036] The sensor part may sense motion of a user by
sensing a movement of the suction hose 114. In this case,
the motion of the suction hose 114 is sensed by meas-
uring the distance between the handle pipe 116 and the
body 110 or measuring a rotational displacement of a
connector (not shown) connecting the suction hose 114
to the body 110. To this end, a ultrasonic range sensor
may be provided on the handle pipe 116 or the body 110,
or a displacement sensor may be provided on the con-
nector between the suction hose 114 and the body 110.
[0037] The control part may control the driving of the
driving motor 140 based on information sensed by the
sensor part. The control part may allow the body 110 to
move forward by simultaneously rotating the wheels 131,
or to rotate to the left or right side by rotating one of the
wheels 131.
[0038] As described above, the vacuum cleaner 100
in accordance with an embodiment of the present disclo-
sure allows the body 110 to actively travel in an autono-
mous manner according to movement of a user. Accord-
ingly, user convenience in cleaning is improved.
[0039] In addition, the vacuum cleaner 100 in accord-
ance with this embodiment of the present disclosure is
configured to allow the body 110 to move without receiv-
ing a load of the driving motor 140, that is, a detent torque
of the driving motor 140, when a user manually desires
to move the body 110 without using a driving force of the
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driving motor 140.
[0040] The vacuum cleaner 100 in accordance with this
embodiment of the present disclosure is provided with a
clutch 160 (see FIG. 2) that selectively connects the driv-
ing motor 140 to the wheels 131 or cancels the connect-
ing.
[0041] That is, assuming that an active mode repre-
sents that the body 110 travels as the wheels 131 rotate
by the driving force of the driving motor 140, and a manual
mode represents that the body 110 is manually moved
as a user pulls the suction hose 114 in a state that the
driving motor 140 stops, the clutch 160 connects the driv-
ing motor 160 to the wheels 131 to transfer the driving
force of the driving motor 140 to the wheels 131 in the
active mode, and cancels the connection between the
driving motor 140 and the wheels 131 to prevent the driv-
ing motor 140 from acting as a load at the time of when
the wheels 131 rotate in the manual mode.
[0042] Hereinafter, the structure of a wheel assembly
of the vacuum cleaner 100 in accordance with an em-
bodiment of the present disclosure will be described with
reference to the accompanied drawings.
[0043] FIG. 2 is an enlarged view illustrating a wheel
assembly of the vacuum cleaner of FIG. 1, and FIG. 3 is
an exploded view illustrating parts of the wheel assembly
of the vacuum cleaner of FIG. 1.
[0044] Referring to FIGS. 2 and 3, the wheel assembly
may include the wheels 131 provided at both sides of the
body, the driving motor 140 providing the wheels 131
with the driving force, at least one transfer gear (e.g.,
transfer gears 154, 155, 156 and 157 are provided to be
engaged with each other between the driving motor 140
and the wheel 131), and the clutch 160 connecting the
driving motor 140 to the wheel 131 to transfer a driving
force of the driving motor 140 to the wheel 131 or can-
celing the connection between the driving motor 140 and
the wheel 131 to prevent a detent torque of the driving
motor 140 from being transferred to the wheel 131.
[0045] The driving motor 140 may be a small sized
direct current (DC) motor. The driving motor 140 has a
driving shaft 141 parallel to a rotating shaft of the wheel
131. The driving shaft 141 of the driving motor 140 is
connected a driving gear 153 to rotate the driving gear
153.
[0046] The driving gear 153 may engage with a first
transfer gear 154. The first transfer gear 154 rotates in
a direction opposite to that of the driving gear 153. The
transfer gears 154, 155, 156 and 157 each may be pro-
vided with a predetermined reduction ratio. The transfer
gears 154, 155, 156 and 157 may be each implemented
using a spur gear or a helical gear. Accordingly, the trans-
fer gears 154, 155, 156 and 157 may have rotating shafts
parallel to the driving shaft 141 of the driving motor 140
and the rotating shaft of the wheel 131.
[0047] The transfer gears 154, 155, 156 and 157 may
be accommodated by gear housings 151 and 152 and
protected. The gear housings 151 and 152 may include
a first gear housing 151 and a second gear housing 152

coupled to each other.
[0048] A gear that is most adjacent to the wheel 131
is referred to as a last gear. For example, in this embod-
iment, the last transfer gear 157 of the transfer gears
154, 155, 156 and 157 is engaged with a clutch gear 161
of the clutch 160. That is, the clutch 160 of the vacuum
cleaner 100 in accordance with an embodiment of the
present disclosure may be provided between the last
transfer gear 157, i.e., the transfer gear most adjacent
to the wheel 131, and the wheel 131.
[0049] As described above, since the clutch 160 is dis-
posed between the last transfer gear 157, i.e., the transfer
gear most adjacent to the wheel 131, and the wheel 131,
the wheel 131 is prevented from receiving a detent torque
of the driving motor 140 and a rolling resistance of the
transfer gears 154, 155, 156 and last transfer gear 157
even when the clutch 160 cancels the connection be-
tween the transfer gears 154, 155, 156 and last transfer
gear 157 and the wheel 131.
[0050] In addition, the above configuration prevents
the detent torque of the driving motor 140 and the rolling
resistance of the transfer gears 154, 155, 156 and last
transfer gear 157 from generating noise.
[0051] The clutch 160 may include a coil (not shown),
an armature (not shown), a magnet (not shown) and a
spring (not shown). The clutch 160 may be implemented
using an electronic clutch, in which an armature is pulled
by an electromagnetic force when an electric current is
applied to the coil, and is returned by a restoring force of
the spring when the electric current applied to the coil is
disconnected.
[0052] The clutch 160 includes a clutch gear 161 en-
gaged with the last transfer gear 157 and a clutch shaft
162 inserted into a shaft coupling groove 132 of the wheel
131. When a power is applied to the clutch 160, a rota-
tional force of the clutch gear 161 is transferred to the
clutch shaft 162, and when power applied to the clutch
160 is disconnected, the clutch gear 161 is separated
from the clutch shaft 162.
[0053] As a result, when a power is applied to the clutch
160, the driving force of the driving motor 140 is appro-
priately decelerated while passing through the transfer
gears 154, 155, 156 and last transfer gear 157 to be
transferred to the wheel 131, and when power applied to
the clutch 160 is turned off, the connection between the
driving motor 140 and the transfer gears 154, 155, 156
and last transfer gear 157 is canceled, so that the wheel
131 is freely rotated without receiving a load from the
driving motor 140 and the transfer gears 154, 155, 156
and last transfer gear 157.
[0054] The supplying of power to the clutch 160 is con-
trolled in various methods. For example, the clutch 160
may be supplied with power instantly when the body 110
of the vacuum cleaner 100 is directly connected to an
external power outlet, and when the connection between
the body 110 of the vacuum cleaner 100 and the external
power outlet is canceled, the clutch 160 may be turned
off.
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[0055] Alternatively, when power is applied to the driv-
ing motor 140 of the wheel assembly, the clutch 160 may
be turned on, and when the power applied to the driving
motor 140 is disconnected, the clutch 160 may be turned
off.
[0056] Alternatively, when power is applied to the fan
motor of the body 110 of the vacuum cleaner 100, the
clutch 160 may be turned on, and when the power applied
to the fan motor is disconnected, the clutch 160 may be
turned off.
[0057] Alternatively, the vacuum cleaner 100 may be
provided with an additional switch (not shown) to turn
on/off the clutch 160, so that a user may directly turn
on/off the clutch 160 by manipulating the switch.
[0058] The vacuum cleaner may be provided in various
configurations using any one of the above described
methods, and may be included in the aspects of the
present application as long as it allows the body 110 to
travel in an active manner by a driving force of the driving
motor 140, and allows the body 110 to be manually
moved without receiving a load of the driving motor 140
when the driving motor 140 stops.
[0059] FIG. 4 is a schematic view illustrating a wheel
assembly of a vacuum cleaner in accordance with an
embodiment of the present disclosure.
[0060] Hereinafter, a wheel assembly in accordance
with the embodiment of the present disclosure will be
described with reference to FIG. 4. In the following de-
scription, details of parts identical to those previously dis-
closed will be omitted in order to avoid redundancy.
[0061] A clutch 260 may be implemented in a mechan-
ical clutch 260 using a thrust of a gear.
[0062] The clutch 260 includes a clutch gear 261 en-
gaged with a last transfer gear 250 among transfer gears,
a clutch shaft 262 connected to the clutch gear 261, a
shaft cam 263 provided at one end of the clutch shaft
262 to be connected to a wheel 231, and an elastic mem-
ber 264 allowing the wheel 231 to be separated from the
shaft cam 263 by returning the cam 263 to its original
position, which is the cam 263 being separated from a
wheel cam 232, when the driving motor 140 is shut off.
The wheel 231 is provided with the wheel cam 232 cou-
pled to the shaft cam 263.
[0063] Through such a structure, as the transfer gear
250 is rotated by operation of the driving motor 140, the
clutch gear 261 engaged with the transfer gear 250
moves in one direction (A) by a thrust of the transfer gear
250, so that the shaft cam 263 is meshed with the wheel
cam 232. In this case, the transfer gear 250 and the clutch
gear 261 may be each provided as a helical gear to gen-
erate a larger thrust.
[0064] On the contrary, when the driving motor 140
stops operating, the clutch shaft 262 moves to the oppo-
site direction (B) by the restoring force of the elastic mem-
ber 264, so that the shaft cam 263 is separated from the
wheel cam 232.
[0065] Accordingly, when the driving motor 140 oper-
ates, the mechanical clutch 261 connects the wheel 231

to the driving motor 140, and when the driving motor 140
stops operating, the connection between the wheel 231
and the driving motor 140 is canceled.
[0066] Accordingly, without an additional power, the
mechanical clutch 261 may connect the driving motor
140 to the wheel 231 or cancel the connection between
the driving motor 140 and the wheel 231 through thrust
of the gear.
[0067] FIG. 5 is a view illustrating a wheel assembly
of a vacuum cleaner in accordance with an embodiment
of the present disclosure, FIG. 6 is an exploded view
illustrating parts of the wheel assembly of the vacuum
cleaner of FIG. 5, FIG. 7 is a perspective view used to
explain an engagement structure of gears of the wheel
assembly of the vacuum cleaner of FIG. 5, and FIG. 8 is
a plan view used to explain an engagement structure of
gears of the wheel assembly of the vacuum cleaner of
FIG. 5.
[0068] Hereinafter, a wheel assembly in accordance
with an embodiment of the present disclosure will be de-
scribed with reference to FIGS. 5 to 8. In the following
description, details of parts identical to those previously
disclosed will be omitted in order to avoid redundancy.
[0069] A wheel assembly may include wheels 331 pro-
vided at both sides of the body 110, respectively, a driving
motor 340 providing the wheels 331 with a driving force,
and at least one transfer gear 353, 354 and 355 engaged
with each other between the driving motor 340 and the
wheel 331.
[0070] The wheel 331 is formed as an inner wheel 332
is coupled to an outer wheel 334. The inner wheel 332
and the outer wheel 334 may be each provided in a ring
shape.
[0071] The driving motor 340 may be a small DC motor.
A driving shaft 341 of the driving motor 340 is provided
in parallel to a rotating shaft (’C’ in Fig. 8) of the wheel
331. The driving shaft 341 of the driving motor 340 is
connected to a driving gear 352 to rotate the driving gear
352.
[0072] A first transfer gear 353 is engaged with the
driving gear 352, so as to rotate in a direction opposite
to a direction of the driving gear 352. The transfer gears
353, 354 and 355 are each provided with appropriate
deceleration ratios. The transfer gears 353, 354 and 355
are each provided as a spur gear or a helical gear. The
transfer gears 353, 354 and 355 are provided with rotat-
ing shafts, respectively, that are parallel to the driving
shaft 341 of the driving motor 340 and the rotating shaft
of the wheel 331.
[0073] The transfer gears 353, 354 and 355 are ac-
commodated in a gear housing 350 to be protected.
[0074] The inner wheel 332 is provided with an internal
gear 333 configured to be engaged with a last transfer
gear 355 among the transfer gears 353, 354 and 355.
As the last gear 355 rotates, the internal gear 333 is ro-
tated, thereby rotating the wheel 331.
[0075] Accordingly, the last transfer gear 355 is defined
as a gear connected to the wheel 331 to directly transfer
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a driving force. Since the last transfer gear 355 makes
contact with the inside of the wheel 331, a rotating shaft
373 of the last transfer gear 355 is not aligned with a
rotating shaft (’C’ in FIG. 8) of the wheel 331.
[0076] As described above, when compared to a wheel
having a rotating shaft aligned with a rotating shaft of a
transfer gear which transmits a driving force to the wheel,
the wheel 331 in accordance with the embodiment of the
present disclosure enables an interior space of the wheel
331 and a space corresponding to the interior space to
be utilized, thereby providing a variety of wheel designs
for a vacuum cleaner.
[0077] The wheel assembly may further include one or
more idle gear 361 and 362 that are engaged with the
internal gear 333 of the wheel 331 to support rotation of
the wheel 331. The idle gears 361 and 362 rotate together
with the wheel 331, support the wheel 331, and provide
a smoother rotation for the wheel 331.
[0078] The wheel assembly may be further provided
with a support frame 370 supporting the last transfer gear
355 and the idle gears 361 and 362, a cover frame 380
coupled to one side of the support frame 370 to accom-
modate the last transfer gear 355 and the idle gears 361
and 362, and a main frame 390, coupled to the opposite
side of the support frame 370, to support the support
frame 370.
[0079] The support frame 370, the cover fame 380,
and the main frame 390 may be each provided in a ring
shape.
[0080] The support frame 370 may be provided with a
rotating shaft 373 rotatably supporting the last transfer
gear 355, and rotating shafts 371 and 372 rotatably sup-
porting the idle gears 361 and 362.
[0081] As discussed, embodiments of the invention
can provide a vacuum cleaner comprising: a wheel; a
driving motor configured to provide the wheel with a driv-
ing force; transfer gears provided to be engaged with
each other between the driving motor and the wheel; and
a clutch disposed between the wheel and one of the
transfer gears most adjacent to the wheel, the clutch be-
ing configured to connect the transfer gears to the wheel
such that the driving force of the driving motor is trans-
ferred to the wheel or to disconnect the transfer gears
from the wheel to prevent a detent torque of the driving
motor and a rolling friction of the transfer gears from being
transferred to the wheel. This can prevent noise due to
the detent torque and the rolling friction from occurring.
[0082] As discussed, embodiments of the invention
can provide a vacuum cleaner comprising: a wheel; a
driving motor configured to provide the wheel with a driv-
ing force; and transfer gears provided to be engaged with
each other between the driving motor and the wheel,
wherein the wheel comprises an internal gear engaged
with a last transfer gear, which is one of the transfer gears
most adjacent to the wheel, the internal gear being ar-
ranged to receive the driving force
[0083] Although a few embodiments of the present dis-
closure have been shown and described, it would be ap-

preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the disclosure, the scope of which
is defined in the claims and their equivalents.

Claims

1. A vacuum cleaner comprising:

a wheel;
a driving motor configured to provide the wheel
with a driving force;
transfer gears provided to be engaged with each
other between the driving motor and the wheel;
and
a clutch disposed between the wheel and one
of the transfer gears most adjacent to the wheel,
the clutch being configured to connect the trans-
fer gears to the wheel such that the driving force
of the driving motor is transferred to the wheel
or to disconnect the transfer gears from the
wheel to prevent a detent torque of the driving
motor and a rolling friction of the transfer gears
from being transferred to the wheel.

2. The vacuum cleaner of claim 1, wherein a driving
shaft of the driving motor is provided to be parallel
to a rotating shaft of the wheel.

3. The vacuum cleaner of claim 1 or 2, wherein the
transfer gears are each provided as a spur gear or
a helical gear.

4. The vacuum cleaner of any one of claims 1 to 3,
further comprising a gear housing configured to ac-
commodate the transfer gears.

5. The vacuum cleaner of any one of claims 1 to 4,
wherein the clutch is an electronic clutch arranged
to use an electromagnetic force.

6. The vacuum cleaner of claim 5, wherein if power is
applied to the driving motor, power is applied to the
electronic clutch to connect the transfer gears to the
wheel, and if no power is applied to the driving motor,
the electronic clutch is off and the transfer gears are
disconnected from the wheel.

7. The vacuum cleaner of claim 5 or 6, wherein the
electronic clutch includes a clutch engaged with the
one of the transfer gears most adjacent to the wheel,
and a clutch shaft inserted into the wheel to transfer
the driving force to the wheel.

8. The vacuum cleaner of any one of claims 1 to 4,
wherein the clutch is a mechanical clutch using a
thrust of a gear.
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9. The vacuum cleaner of claim 8, wherein the mechan-
ical clutch comprises:

a clutch gear engaged with the one of the trans-
fer gears most adjacent to the wheel;
a clutch shaft connected to the clutch gear;
a cam provided at one end of the clutch shaft so
as to be connected to the wheel; and
an elastic member allowing the cam to be elas-
tically biased in a direction getting distant from
the wheel when no power is applied to the driving
motor.

10. The vacuum cleaner of claim 9, wherein if power is
applied to the driving motor, the cam is connected
to the wheel by a thrust of the clutch gear in an axial
direction, and if no power is applied to the driving
motor, the cam is disconnected from the wheel by
an elastic force of the elastic member.

11. A vacuum cleaner comprising:

a wheel;
a driving motor configured to provide the wheel
with a driving force; and
transfer gears provided to be engaged with each
other between the driving motor and the wheel,
wherein the wheel comprises an internal gear
engaged with a last transfer gear, which is one
of the transfer gears most adjacent to the wheel,
the internal gear being arranged to receive the
driving force.

12. The vacuum cleaner of claim 11, wherein a rotating
shaft of the last transfer gear is deviated from a ro-
tating shaft of the wheel.

13. The vacuum cleaner of claim 11 or 12, further com-
prising one or more idle gears provided to be en-
gaged with the internal gear, wherein the one or more
idle gears are arranged to rotatably support the
wheel.

14. The vacuum cleaner of claim 13, further comprising
a support frame arranged to support the last transfer
gear and the one or more idle gears.

15. The vacuum cleaner of claim 13 or 14, further com-
prising a cover frame coupled to the support frame,
wherein the cover frame is arranged to accommo-
date the last transfer gear and the one or more idle
gears.
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