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Description

Title of Invention: VACUUM CLEANER
Technical Field

A vacuum cleaner is disclosed herein.

Background Art

Generally, a vacuum cleaner is an apparatus which suctions dust and foreign
substances scattered on a surface to be cleaned using a suction motor installed inside a
main body, and filters the dust and the foreign substances in the main body.

The vacuum cleaner having such a function may be classified into an up-right type in
which a suction nozzle is integrally formed with the main body, and a canister type in
which the suction nozzle is in communication with the main body through a
connection pipe.

Meanwhile, in Korean Patent Publication No. 2010-0053098 (published on May 20,
2010), there is disclosed a vacuum cleaner.

The vacuum cleaner includes a wheel which enables a cleaner body to be easily
moved, and a driving part which drives the wheel. The vacuum cleaner detects a ro-
tational and translational motion of a moving member, and controls an operation of the
driving part.

A motor configuring the driving part is directly connected to the wheel or connected
by a power transmission part.

In the case of the vacuum cleaner, in the process that a user turns on the vacuum
cleaner and performs a cleaning, the wheel is rotated by the driving part, and thus the
vacuum cleaner may automatically move forward or backward.

However, while the vacuum cleaner is stopped, since a state in which the driving part
is connected to the wheel is maintained, the wheel is not able to be rotated smoothly
due to a resistance by the driving part itself or the power transmission part, and thus

the user has a difficulty in moving the vacuum cleaner.
Disclosure of Invention

Technical Problem

The present invention is directed to providing a vacuum cleaner in which a cleaner
body is able to move, and to follow a user when the cleaner body is operated.

The present invention is also directed to providing a vacuum cleaner in which power
of a motor may be mechanically transmitted to a wheel by a clutch unit without control
of the clutch unit when the cleaner body is operated.

Solution to Problem

The present invention is also directed to providing a vacuum cleaner in which a user
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may easily manually move a cleaner body regardless of a direction of movement of the
cleaner body while the operation of the cleaner body is stopped.

One aspect of the present invention provides a vacuum cleaner including a cleaner
body; a suction unit connected to the cleaner body, sucking dust and air and guiding
the sucked dust and air to the cleaner body, and having a handle; a moving unit
including a wheel and a motor for driving the wheel in order to automatically move the
cleaner body; and a clutch unit connecting the motor and the wheel or releasing the
connection of the motor and the wheel according to an operational state of the cleaner
body.

The clutch unit may include a sun gear connected to the motor, a ring gear connected
to the wheel, a plurality of fixed planetary gears disposed to be spaced apart each other
between the sun gear and the ring gear, and a moving planetary gear which may
transmit a rotational force transmitted to the sun gear to one gear of the plurality of
fixed planetary gears.

The moving planetary gear may be positioned between the plurality of fixed
planetary gears.

The moving planetary gear may be connected to the sun gear, and may be spaced
apart from a gear tooth of the ring gear.

Each of the plurality of fixed planetary gears may be engaged with the gear tooth of
the ring gear, and may be spaced apart from the sun gear.

A shortest distance between the plurality of fixed planetary gears may be formed
larger than a diameter of the moving planetary gear.

The plurality of the fixed planetary gears may include a first fixed planetary gear and
a second fixed planetary gear connected to the ring gear.

The moving planetary gear may be connected to any one of the first and the second
fixed planetary gears, or the connection with both of the two fixed planetary gears may
be released.

When the motor is rotated in a first direction, the moving planetary gear and the first
fixed planetary gear may be connected, and when the motor is rotated in a second
direction opposite to the first direction, the moving planetary gear and the second fixed
planetary gear may be connected.

In the case in which a force for reversing the cleaner body is acted by a user while
the moving planetary gear and the first fixed planetary gear are connected, the moving
planetary gear may be spaced apart from the first fixed planetary gear.

In the case in which a force for advancing the cleaner body is acted by the user while
the moving planetary gear and the second fixed planetary gear are connected, the
moving planetary gear may be spaced apart from the second fixed planetary gear.

The clutch unit may further include an operation member which supports the moving
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planetary gear and may be rotated around a center of the sun gear.

By the rotation of the operation member, the moving planetary gear may move to a
position connected with any one of the first and the second fixed planetary gears or
may move to a position not connected with either of the two fixed planetary gears.

The clutch unit may further include a friction imparting member so that a contact
friction force of the moving planetary gear and the operation member is maintained in
a constant frictional force.

The friction imparting member may be a resilient member pressing the moving
planetary gear in a direction in which the moving planetary gear and the operation
member become closer.

The friction imparting member may be disposed between the moving planetary gear
and the operation member, and may be formed of a rubber material.

The operation member may include a shaft rotatably supporting the moving planetary
gear.

The clutch unit may further include a guide member having a guide slot guiding the
shaft when the operation member is rotated around the center of the sun gear.

A motor supporter supporting the motor and fixed to the cleaner body may be further
included, and the motor supporter may include a guide slot guiding the shaft when the
operation member is rotated around the center of the sun gear.

A control part controlling the motor may be further included. When the operation of
the cleaner body is stopped while the motor is rotating in the first direction in the
operating process of the cleaner body, the control part may control the motor so that
the motor is stopped after being rotated for a predetermined angle or predetermined
time in the second direction opposite to the first direction.

Another aspect of the present invention provides a vacuum cleaner including a
cleaner body; a suction unit connected to the cleaner body, sucking dust and air and
guiding the sucked dust and air to the cleaner body, and having a handle; a moving unit
including a wheel and a motor for driving the wheel in order to automatically move the
cleaner body; a sun gear which may receive power from the motor; a ring gear
connected with the wheel, a first fixed planetary gear disposed between the sun gear
and the ring gear; a second fixed planetary gear disposed to be spaced apart from the
first fixed planetary gear between the sun gear and the ring gear; and a moving
planetary gear connected with the first fixed planetary gear when the motor is rotated
in a first direction, and connected with the second fixed planetary gear when the motor
is rotated in a second direction opposite to the first direction.

An operation member to which the moving planetary gear is rotatably connected and
which may be rotated around a center of the sun gear may be further included.

A friction imparting member in order to maintain a contact friction force of the
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moving planetary gear and the operation member in a constant friction force may be

further included.
The fiction imparting member may press the moving planetary gear to the operation

member side, or be disposed between the moving planetary gear and the operation
member, and may be formed of a rubber material.

The moving planetary gear may be spaced apart from the ring gear, and each of the
fixed planetary gears may be spaced apart from the sun gear.

The moving planetary gear may be positioned between the first fixed planetary gear
and the second fixed planetary gear, and a shortest distance between the first fixed
planetary gear and the second fixed planetary gear may be formed larger than a

diameter of the moving planetary gear.

Advantageous Effects of Invention

According to the proposed invention, in the case in which the cleaner body is
operated, since power of the motor is transmitted to the wheel by the clutch unit and
the cleaner body may move to follow the movement of the user, the user does not need
to move the cleaner body directly, and thus there is an advantage that the convenience
of the user is improved.

In addition, during the operation of the cleaner body, since power of the motor may
be transmitted to the wheel by the clutch unit without the control of the clutch unit, the
cleaner body may move to follow the user.

Therefore, there is an advantage that the control configuration for operating the
clutch unit is unnecessary.

In addition, while the operation of the vacuum cleaner is stopped, as the connection
between the motor and the wheel is released by the clutch unit, the wheel for the motor
is in an idle state, and accordingly the user may manually move the cleaner body
easily.

In particular, while the operation of the cleaner body is stopped, as the clutch unit
releases power of the motor and the wheel by a reverse rotation of the motor, there is
an advantage that the cleaner body may be smoothly moved manually by the user re-
gardless of the direction of movement of the cleaner body.

Brief Description of Drawings

FIG. 1 is a perspective view of a vacuum cleaner according to an embodiment of the
present invention;

FIG. 2 is block diagram of the vacuum cleaner according to an embodiment of the
present invention;

FIG. 3 is a view illustrating a clutch unit according to an embodiment of the present

invention;
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FIG. 4 and FIG. 5 are exploded perspective views of the clutch unit of FIG. 3;
FIG. 6 is a view illustrating the arrangement of gears including the clutch unit of

FIG. 3;

FIG. 7 is a view illustrating the operation of the clutch unit when the vacuum cleaner
according to an embodiment of the present invention moves forward;

FIG. 8 is a view illustrating the operation of the clutch unit when the vacuum cleaner
according to an embodiment of the present invention moves backward; and

FIG. 9 is a view illustrating the connection of a motor and a wheel is released by the

clutch unit.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Hereinafter, exemplary embodiments of the present disclosure will be described with
reference to the accompanying drawings. Regarding the reference numerals assigned to
the elements in the drawings, it should be noted that the same elements may be
designated by the same reference numerals, wherever possible, even though they are
shown in different drawings. Also, in the description of embodiments, detailed de-
scription of well-known related structures or functions may be omitted when it is
deemed that such description may cause ambiguous interpretation of the present
disclosure.

Also, in the description of embodiments, terms such as first, second, A, B, (a), (b) or
the like may be used herein when describing components of the present invention.
Each of these terminologies is not used to define an essence, order or sequence of a
corresponding component but used merely to distinguish the corresponding component
from other component(s). It should be noted that if it is described in the specification
that one component is “connected,” “coupled” or “joined” to another component, the
former may be directly “connected,” “coupled” or “joined” to the latter or “connected,”
“coupled” or “joined” to the latter via another component.

FIG. 1 is a perspective view of a vacuum cleaner according to an embodiment of the
present invention, and FIG. 2 is block diagram of the vacuum cleaner according to an
embodiment of the present invention.

Referring to FIG. 1 and FIG. 2, a vacuum cleaner 1 according to an embodiment of
the present invention may include a cleaner body 10 having a suction motor 14 for
generating a suction force, and a suction unit 20 connected to the cleaner body 10 and
sucking air and foreign substances of a floor surface.

The cleaner body 10 may include a moving unit for movement of the cleaner body
10.
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The moving unit may include a plurality of wheels 11 and 12. In one example, the
plurality of wheels 11 and 12 may be disposed on both sides of the cleaner body 10.
The plurality of wheels 11 and 12 may include a first wheel 11 disposed at a right side
in a direction to move forward from the cleaner body 10, and a second wheel 12
disposed at a left side thereof.

A dust container 40 in which dust separated from the air is stored may be detachably
connected to the cleaner body 10.

The suction unit 20 may include a suction nozzle 30 which may move along the floor
surface, and a connection unit for connecting the suction nozzle 30 to the cleaner body
10.

The connection unit may include an extension pipe 24 connected to the suction
nozzle 30, a handle 22 connected to the extension pipe 24, and a connection hose 23
connecting the handle 22 to the cleaner body 10.

The moving unit may further include a plurality of motors 101 and 102 for rotating
the plurality of wheels 11 and 12, respectively. The plurality of motors 101 and 102
may include a first motor 101 and a second motor 102.

The first motor 101 may rotate the first wheel 11, and the second motor 102 may
rotate the second wheel 12.

Each of the motors 101 and 102 may be operated independently. By an independent
operation of each of the motors 101 and 102, the cleaner body 10 may be automatically
moved forward or backward, and may also turn left and right.

The vacuum cleaner 1 may further include an ultrasonic wave transmitting part 50
transmitting an ultrasonic wave, and an ultrasonic wave receiving part 60 receiving the
ultrasonic wave transmitted from the ultrasonic wave transmitting part 50.

The ultrasonic wave transmitting part 50 may be located at the suction unit 20. The
ultrasonic wave transmitting part 50 may be located at the handle 22 or the suction
nozzle 30, but is not limited thereto.

The ultrasonic wave receiving part 60 may be disposed at the cleaner body 10. The
ultrasonic wave receiving part 60 may include a plurality of receiving parts 61, 62 and
63. Each of the plurality of receiving parts 61, 62 and 63 may receive the ultrasonic
wave transmitted from the ultrasonic wave transmitting part 50

When the plurality of receiving parts 61, 62 and 63 are horizontally or vertically
projected, lines which connect the plurality of receiving parts 61, 62 and 63 may form
a polygon.

For example, the plurality of receiving parts 61, 62 and 63 may include a first
receiving part 61, a second receiving part 62 and a third receiving part 63.

When the first to third receiving parts 61, 62 and 63 are horizontally or vertically

projected, lines which connect the first to third receiving parts 61, 62 and 63 may form
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a triangle.

A part of the first to third receiving parts 61, 62 and 63 may be disposed to have a
height different from that of the other part thereof. Also, two of the first to third
receiving parts 61, 62 and 63 may be disposed to be horizontally spaced.

The vacuum cleaner 1 may further include a control part 70 controlling the first
motor 101 and the second motor 102.

The control part 70 determines a location of the ultrasonic wave transmitting part 50
based on the ultrasonic wave received in the ultrasonic wave receiving part 60, and
may operate one or more of the first motor 101 and the second motor 102 when it is
necessary to move the cleaner body 10 toward the ultrasonic wave transmitting part 50
of which the location is determined.

In the case in which the ultrasonic wave transmitting part 50 is disposed at the handle
22, when a cleaning operation is performed while moving the handle 22, the ultrasonic
wave transmitting part 50 is moved along with the handle 22. In this case, the distance
between the ultrasonic wave transmitting part 50 and the cleaner body 10 (or the ul-
trasonic wave receiving part 60) may be varied.

A movable distance of the handle 22 corresponds to a length of the connection hose
23, and when the handle 22 is spaced apart from the cleaner body 10 in a prede-
termined distance, a force of moving the handle 22 is applied to the cleaner body 10,
and thus the cleaner body 10 is moved forward.

When the vacuum cleaner 1 is turned on in the present embodiment, in other words,
when an operation command of the suction motor 14 is input, each of the motors 101
and 102 is in an operational state.

In this state, when the distance from the ultrasonic wave transmitting part 50 to the
cleaner body 10 is increased, the control part 70 may control the first motor 101 and
the second motor 102 so that the cleaner body 10 may move toward the handle 22.

However, when the operation of the vacuum cleaner 1 is stopped, in other words,
when an operation stop command of the suction motor 14 is input, each of the motors
101 and 102 is maintained in a suspended state.

In the present embodiment, a user’s movement is detected by using the ultrasonic
wave transmitting part 50 and the ultrasonic wave receiving part 60, but in the present
invention, there is no limit in a structure and a method for detecting the user’s
movement.

FIG. 3 is a view illustrating a clutch unit according to an embodiment of the present
invention, FIG. 4 and FIG. 5 are exploded perspective views of the clutch unit of FIG.
3, and FIG. 6 is a view illustrating the arrangement of gears including the clutch unit of
FIG. 3.

Referring to FIG. 1 to FIG. 6, when the operation of the cleaner body 10 is stopped,



WO 2017/034286 PCT/KR2016/009280

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

8

the user should directly move the cleaner body 10.

Therefore, the vacuum cleaner 1 according to the present embodiment may further
include a clutch unit 110 connecting power of each of the motors 101 and 102 and each
of the wheels 11 and 12 or may block the power connection so that the cleaner body 10
may move easily while the cleaner body 10 is stopped (while each of the motors 101
and 102 is stopped).

Hereinafter, a structure of the clutch unit 110 for transmitting power of the first
motor 101 to the first wheel 11 is described with an example, and a structure for
transmitting power of the second motor 102 to the second wheel 12 is the same as the
structure of the clutch unit 110 described below.

The clutch unit 110 transmits the power of each of the motors 101 and 102 to each of
the wheels 11 and 12 when each of the motors 101 and 102 is operating.

On the other hand, the clutch unit 110 releases the connection of each of the motors
101 and 102 and each of the wheels 11 and 12, while each of the motors 101 and 102
is in a suspended state.

While each of the motors 101 and 102 is in the suspended state, each of the wheels
11 and 12 is in an idle state with respect to each of the motors 101 and 102, and thus
each of the wheels 11 and 12 may be smoothly rotated.

The clutch unit 110 may include a sun gear 120 receiving power from the first motor
101, a ring gear 130 coupled with the first wheel 11 and a plurality of planetary gears
150, 152 and 154 connecting the sun gear 120 and the ring gear 130 or releasing the
connection.

A portion or all of the clutch unit 110 may be located in a space in which the first
wheel 11 is formed, but is not limited thereto. That is, the first wheel 11 may wrap a
portion or all of the clutch unit 110.

The sun gear 120 is directly connected with the first motor 101 or may be connected
by one or more transmission gears 114 and 115.

A plurality of gear teeth 133 may be formed on an inner circumferential surface of
the ring gear 130.

And, the ring gear 130 may include one or more wheel fastening portions 131 for
being fastened with the first wheel 11. Therefore, when the first motor 101 is operating
and the ring gear 130 is rotated by the sun gear 120 and the plurality of planetary gears
150, 152 and 154, the first wheel 11 is rotated with the ring gear 130.

The cleaner body 10 may further include a motor supporter 111 for supporting the
first motor 101. The motor supporter 111 may be fixed to one side of the cleaner body
10.

The motor supporter 111 may include a receiving portion 112 for receiving the first

motor 101.
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In the case in which the first motor 101 is connected with the sun gear 120 by the one
or more transmission gears 114 and 115, an axis of the first motor 101 or the one or
more transmission gears 114 and 115 may penetrate the receiving portion 112 while
the first motor 101 is received in the receiving portion 112.

At least a portion of the sun gear 120 may be positioned in a space 132 in which the
ring gear 130 is formed while being connected to the first motor 101, and a center of
the sun gear 120 forms a concentric with a center of the ring gear 130.

An outer diameter of the sun gear 120 is formed smaller than an inner diameter of the
ring gear 130. Therefore, an outer circumferential surface of the sun gear 120 is spaced
apart from the inner circumferential surface of the ring gear 130.

The plurality of planetary gears 150, 152 and 154 may be positioned in a space
between the outer peripheral surface of the sun gear 120 and the inner peripheral
surface of the ring gear 130.

The plurality of planetary gears 150, 152 and 154 may include a moving planetary
gear 150 maintaining a connected state with the sun gear 120, and a plurality of fixed
planetary gears 152 and 154 maintaining a connected state with the ring gear 130.

The moving planetary gear 150 not only rotates when the sun gear 120 is rotated, but
also may revolve around the center of rotation of the sun gear 120.

Positions of the plurality of fixed planetary gears 152 and 154 may be fixed re-
gardless of whether the first motor 101 is operated.

In one example, each of the fixed planetary gears 152 and 154 may rotate around
fixed shafts 153 and 155, and the fixed shafts 153 and 155 may maintain a fixed state
to the motor supporter 111 or the cleaner body 10.

The plurality of fixed planetary gears 152 and 154 may include a first fixed planetary
gear 152 connected with the moving planetary gear 150 when the first motor 101 is
rotated in a first direction, and a second fixed planetary gear 154 connected with the
moving planetary gear 150 when the first motor 101 is rotated in a second direction
which is an opposite direction to the first direction.

Each of the fixed planetary gears 152 and 154 is disposed to be spaced apart in a pre-
determined interval, and the moving planetary gear 150 may be positioned between the
first fixed planetary gear 152 and the second fixed planetary gear 154.

While the moving planetary gear 150 is positioned between the first fixed planetary
gear 152 and the second fixed planetary gear 154, according to a position of the
moving planetary gear 150, the moving planetary gear 150 is connected to any one of
the first fixed planetary gear 152 and the second fixed planetary gear 154 or the
connection with each of the fixed planetary gears 152 and 154 may be released.

That is, the moving planetary gear 150 may move between a first position connected

with the first fixed planetary gear 152 and a second position connected with the second
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fixed planetary gear 154, and at a position away from the first position and the second
position, the moving planetary gear 150 may be in a state in which a connection with
the first fixed planetary gear 152 and the second fixed planetary gear 154 is released.

At this time, a shortest distance between the first fixed planetary gear 152 and the
second fixed planetary gear 154 may be formed larger than a diameter of the moving
planetary gear 150 so that the moving planetary gear 150 may be spaced apart from the
first fixed planetary gear 152 and the second fixed planetary gear 154.

And, while the moving planetary gear 150 is connected with the sun gear 120, the
moving planetary gear 150 is spaced apart from the gear tooth 133 of the ring gear 130.
That is, while the moving planetary gear 150 is connected with the sun gear 120, the
moving planetary gear 150 is not directly connected with the ring gear 130.

As in FIG. 6, while the moving planetary gear 150 is disconnected from the first
fixed planetary gear 152 and the second fixed planetary gear 154, even when the ring
gear 130 is rotated by a rotation of the first wheel 11, a rotational force of the ring gear
130 is not transmitted to the moving planetary gear 150.

That is, the ring gear 130 is in an idle state with respect to the moving planetary gear
150 and the sun gear 120, and in this state, since the first motor 101, the sun gear 120
and the moving planetary gear 150 do not resist rotation of the first wheel 11, the re-
sistance applied to the first wheel 11 is minimized, and thus the first wheel 11 may be
rotated smoothly.

And, each of the plurality of fixed planetary gears 152 and 154 may be spaced apart
from the sun gear 120.

The clutch unit 110 may further include an operation member 140 supporting and
moving together with the moving planetary gear 150.

The operation member 140 may rotate around the center of rotation of the sun gear
120. The operation member 140 may include a hole 142 for penetration of the axis of
the sun gear 120.

A shaft 144 rotatably supporting the moving planetary gear 150 may be provided in
the operation member 140. The shaft 144 is integrally formed on the operation member
140 or may be coupled to the operation member 140.

At this time, the shaft 144 may be disposed to be spaced apart from the center of the
sun gear 120 so that the moving planetary gear 150 may revolve around the center of
rotation of the sun gear 120.

The moving planetary gear 150 may be in contact with the operation member 140
while the moving planetary gear 150 is connected to the shaft 144. At this time, the
clutch unit 110 may further include a friction imparting member 148 so that a contact
friction force between the moving planetary gear 150 and the operation member 140

(which may be called a “first frictional force”) may be maintained in a constant



WO 2017/034286 PCT/KR2016/009280

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

11

frictional force.

In one example, the friction imparting member 148 may be a resilient member
providing a resilient force to the moving planetary gear 150 in a direction in which the
moving planetary gear 150 approaches to the operation member 140.

In one example, the resilient member may be a coil spring or a leaf spring, and may
press the moving planetary gear 150 to the operation member 140 side. That is, at least
a portion of the moving planetary gear 150 may be positioned between the friction
imparting member 148 and the operation member 140.

In this case, the shaft 144 may be coupled with a cap 146 for preventing the resilient
member from being separated.

In another example, the friction imparting member 148 may be positioned between
the moving planetary gear 150 and the operation member 140, and may be formed of a
rubber material.

In the case in which the contact friction force between the moving planetary gear 150
and the operation member 140 is maintained in a certain frictional force, a rotational
force is transmitted to the moving planetary gear 150 by the sun gear 120, and the
operation member 140 may rotate around the center of rotation of the sun gear 120
while the moving planetary gear 150 is not rotating.

Meanwhile, the operation member 140 may be in contact with a surrounding
structure, for example, the sun gear 120 and/or the motor supporter 111.

At this time, the first frictional force may be greater than a frictional force by the
contact with the operation member 140 and the sun gear 120 and/or the motor
supporter 111 (may be called a “second frictional force”), so that the operation member
140 may rotate together around the center of rotation of the sun gear 120 when the sun
gear 120 is rotating.

If the first frictional force is greater than the second frictional force, in a state such as
FIG. 6, when the sun gear 120 is rotated, only the moving planetary gear 150 is rotated
while the operation member 140 is stopped.

In this case, since the moving planetary gear 150 is not connected with each of the
fixed planetary gears 152 and 154, the rotational force of the sun gear 120 is not
transmitted to the fixed planetary gears 152 and 154, and thus all the wheels 11 and 12
are not rotated.

The clutch unit 110 may further include a guide member 160 for guiding the
movement of the operation member 140.

The guide member 160 may include a fastening portion 162 for being coupled to the
motor supporter 111. At this time, the guide member 160 may be fastened to the motor
supporter 111 by the fixed shafts 153 and 155. That is, the fixed shafts 153 and 155
may be fastened to the fastening portion 162.
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Also, the guide member 160 may include a guide slot 164 for penetration of the shaft
144. The guide slot 164 may be formed in an arc shape for preventing interference with
the shaft 144 when the operation member 140 is rotated around the center of the sun
gear 120.

The motor supporter 111 may further include a guide slot 113 through which the
shaft 144 is penetrated.

Hereinafter, the operation of the vacuum cleaner is disclosed.

FIG. 7 is a view illustrating the operation of the clutch unit when the vacuum cleaner
according to an embodiment of the present invention moves forward, FIG. 8 is a view
illustrating the operation of the clutch unit when the vacuum cleaner according to an
embodiment of the present invention moves backward, and FIG. 9 is a view illustrating
the connection of the motor and the wheel is released by the clutch unit.

In FIG. 9, a position of the moving planetary gear 150 while a connection between
the motors 101 and 102 and the wheels 11 and 12 are released by the clutch unit 110
may be named as a neutral position.

Referring to FIG. 7 to FIG. 9, in the process of performing a cleaning by using the
vacuum cleaner 1 while the vacuum cleaner 1 is turned on, an ultrasonic wave is
transmitted from the ultrasonic wave transmitting part 50.

Then, the ultrasonic wave receiving part 60 receives the ultrasonic wave transmitted
from the ultrasonic wave transmitting part 50.

The control part 70 may determine a distance value of the ultrasonic wave
transmitting part 50 and each of the receiving parts 61, 62 and 63 based on the ul-
trasonic wave received from each of the receiving parts 61, 62 and 63. And, the control
part 70 may determine a position of the ultrasonic wave transmitting part 50 by using
the determined three distance values. And the control part 70 may determine whether
the movement of the cleaner body 10 is needed based on the position of the ultrasonic
wave transmitting part 50.

According to an embodiment, in one example, in the case in which the movement of
the cleaner body 10 is needed is a case in which a distance from the ultrasonic wave
transmitting part 50 to the cleaner body 10 is equal to or more than a first reference
distance. Here, a reference distance may be varied according to the length of a
connecting hose.

That is, in the case in which the first motor 101 and the second motor 102 are not
operated, the cleaner body 10 maintains a suspended state. In this state, since the
handle 22 moves in the process of performing cleaning by using the suction unit 20,
the position of the ultrasonic wave transmitting part 50 is consistently changed. In one
example, when the handle 22 is moved in a forward/backward direction, the position of

the ultrasonic wave transmitting part 50 may also be varied in the forward/backward
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direction.

And, when the distance from the ultrasonic wave transmitting part 50 to the cleaner
body 10 is more than the first reference distance, the movement of the cleaner body 10
is needed.

When the movement of the cleaner body 10 is needed, the control part 70 operates
one or more motors of the first motor 101 and the second motor 102.

As in FIG. 7, when the motors 101 and 102 are rotated in the first direction (in one
example, a clockwise direction in the figure), the rotational force of the motors 101 and
102 is transmitted to the sun gear 120 and the sun gear 120 is rotated in the clockwise
direction.

When the sun gear 120 is rotated in the clockwise direction, the rotational force of
the sun gear 120 is transmitted to the moving planetary gear 150 and the operation
member 140 is rotated in a counter-clockwise direction around the center of rotation of
the sun gear 120.

At this time, as described above, since the first frictional force between the moving
planetary gear 150 and the operation member 140 is greater than the second frictional
force between the operation member 140 and the surrounding structure, when the sun
gear 120 is rotated, the operation member 140 may be rotated in the counter-clockwise
direction around the center of the sun gear 120 while the moving planetary gear 150 is
stopped.

In the process of rotating the operation member 140 in the counter-clockwise
direction, the moving planetary gear 150 is connected to the first fixed planetary gear
152 and the shaft 144 is in contact with one end of the guide slots 113 and 164, and
thus the rotation of the operation member 140 is stopped.

While the moving planetary gear 150 is connected to the first fixed planetary gear
152, since the operation member 140 cannot be further rotated, the moving planetary
gear 150 is rotated in the counter-clockwise direction by the rotational force of the sun
gear 120, and the first fixed planetary gear 152 connected with the moving planetary
gear 150 may be rotated in the clockwise direction.

When the first fixed planetary gear 152 is rotated in the clockwise direction, since the
ring gear 130 is rotated in the clockwise direction, the wheels 11 and 12 may be rotated
in the clockwise direction with the ring gear 130.

When the wheels 11 and 12 are rotated in the clockwise direction, the cleaner body
10 may move forward.

Meanwhile, as in FIG. 8, when the motors 101 and 102 are rotated in the second
direction (in one example, a counter-clockwise direction in the figure), the rotational
force of the motors 101 and 102 is transmitted to the sun gear 120 and the sun gear 120

is rotated in the counter-clockwise direction.
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When the sun gear 120 is rotated in the counter-clockwise direction, the rotational
force of the sun gear 120 is transmitted to the moving planetary gear 150 and the
operation member 140 is rotated in the clockwise direction around the center of the sun
gear 120.

At this time, as described above, since the first frictional force between the moving
planetary gear 150 and the operation member 140 is greater than the second frictional
force between the operation member 140 and the surrounding structure, when the sun
gear 120 is rotated, the operation member 140 may be rotated in the clockwise
direction around the center of the sun gear 120 while the moving planetary gear 150 is
stopped.

In the process of rotating the operation member 140 in the clockwise direction, the
moving planetary gear 150 is connected to the second fixed planetary gear 154 and the
shaft 144 is in contact with the other end of the guide slots 113 and 164, and thus the
rotation of the operation member 140 is stopped.

Since the operation member 140 cannot be rotated any more while the moving
planetary gear 150 is connected to the second fixed planetary gear 154, the moving
planetary gear 150 is rotated in the clockwise direction by the rotational force of the
sun gear 120, and the second fixed planetary gear 154 connected to the moving
planetary gear 150 may be rotated in the counter-clockwise direction.

When the second fixed planetary gear 154 is rotated in the counter-clockwise
direction, the ring gear 130 is rotated in the counter-clockwise direction and the wheels
11 and 12 may be rotated in the counter-clockwise direction with the ring gear 130.

When the wheels 11 and 12 are rotated in the counter-clockwise direction, the
cleaner body 10 may move backward.

In FIG. 7 and FIG. 8, each of the wheels 11 and 12 have been described to be rotated
in the same direction; in contrast, when the directions of rotation of the two motors 101
and 102 are opposite to each other, the directions of rotation of the two wheels 11 and
12 are also opposite to each other, and the cleaner body 10 may turn to the right or left
side.

Meanwhile, as in FIG. 7, the operation of the vacuum cleaner 1 may be stopped
while the moving planetary gear 150 is connected to the first fixed planetary gear 152.

In this state, when the user exerts a force for reversing the cleaner body 10 to the
cleaner body 10, the wheels 11 and 12 are rotated in a reverse direction, and ac-
cordingly, the ring gear 130 is rotated in the counter-clockwise direction based on FIG.
7.

When the ring gear 130 is rotated in the counter-clockwise direction, the first fixed
planetary gear 152 is rotated in the counter-clockwise direction, and the rotational

force of the first fixed planetary gear 152 is transmitted to the moving planetary gear
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150.

At this time, as described above, since the first frictional force between the moving
planetary gear 150 and the operation member 140 is greater than the second frictional
force between the operation member 140 and the surrounding structure, even when the
rotational force of the first fixed planetary gear 152 is transmitted to the moving
planetary gear 150, the moving planetary gear 150 does not rotate, and the operation
member 140 is rotated in the clockwise direction around the center of rotation of the
sun gear 120. Then, the moving planetary gear 150 moves to the neutral position as
shown in FIG. 9, the connection of the moving planetary gear 150 and the first fixed
planetary gear 152 is released.

Also as shown in FIG. 8, the operation of the vacuum cleaner 1 may be stopped
while the moving planetary gear 150 is connected to the second fixed planetary gear
154.

In this state, when the user exerts a force for advancing the cleaner body 10 to the
cleaner body 10, the wheels 11 and 12 are rotated in an advance direction, and ac-
cordingly, the ring gear 130 is rotated in the clockwise direction based on FIG. 8.

When the ring gear 130 is rotated in the clockwise direction, the second fixed
planetary gear 154 is rotated in the clockwise direction, and the rotational force of the
second fixed planetary gear 154 is transmitted to the moving planetary gear 150.

At this time, as described above, since the first frictional force between the moving
planetary gear 150 and the operation member 140 is greater than the second frictional
force between the operation member 140 and the surrounding structure, even when the
rotational force of the second fixed planetary gear 154 is transmitted to the moving
planetary gear 150, the moving planetary gear 150 does not rotate and the operation
member 140 is rotated in the counter-clockwise direction around the center of rotation
of the sun gear 120. Then, the moving planetary gear 150 moves to the neutral position
as shown in FIG. 9, and the connection of the moving planetary gear 150 and the
second fixed planetary gear 154 is released.

While the moving planetary gear 150 is moved to the neutral position, the wheels 11
and 12 of the cleaner body 10 may be smoothly rotated by the moving force provided
by the user.

Meanwhile, as shown in FIG. 7, when the operation of the vacuum cleaner 1 is
stopped, in the case in which the user exerts a force for advancing the cleaner body 10
to the cleaner body 10, the wheels 11 and 12 are rotated in the advance direction. The
ring gear 130 should be rotated in the clockwise direction based on FIG. 7 for rotating
the wheels 11 and 12 in the advance direction.

However, for rotating the ring gear 130 in clockwise direction, the first fixed

planetary gear 152 should be rotated in the clockwise direction, and the moving
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planetary gear 150 should be rotated in the counter-clockwise direction. However,
since the sun gear 120 connected to the moving planetary gear 150 is stopped, after all,
the moving planetary gear 150, the first fixed planetary gear 152 and the ring gear 130
may not be rotated, and thus the wheels 11 and 12 may not be rotated.

Also, as in FIG. 8, when the operation of the vacuum cleaner 1 is stopped, in the case
in which the user exerts a force for reversing the cleaner body 10 to the cleaner body
10, the wheels 11 and 12 are rotated in the reverse direction. The ring gear 130 should
be rotated in the counter-clockwise direction based on FIG. 8 for rotating the wheels
11 and 12 in the reverse direction.

However, the second fixed planetary gear 154 should be rotated in the counter-
clockwise direction for rotating the ring gear 130 in the counter-clockwise direction,
and the moving planetary gear 150 should be rotated in the clockwise direction.
However, since the sun gear 120 connected to the moving planetary gear 150 is
stopped, after all, the moving planetary gear 150, the second fixed planetary gear 154
and the ring gear 130 may not be rotated, and accordingly the wheels 11 and 12 may
not be rotated.

Therefore, in the present invention, when the operation of the vacuum cleaner 1 is
stopped while the motors 101 and 102 are operated in one direction so that the cleaner
body 10 may smoothly move in any direction while the operation of the vacuum
cleaner 1 is stopped, the motors 101 and 102 are stopped after being rotated for a pre-
determined angle or a predetermined time so that the moving planetary gear 150 moves
to the neutral position.

For example, as in FIG. 7, when the motors 101 and 102 are stopped while the
motors 101 and 102 are rotated in the first direction (in one example, the clockwise
direction in the figure), the control part 70 may control the motors 101 and 102 so that
the motors 101 and 102 are stopped after being rotated for a predetermined angle or a
predetermined time in the second direction.

Also, an in FIG. §, in the case in which the motors 101 and 102 are stopped while the
motors 101 and 102 are rotated in the second direction (in one example, the counter-
clockwise direction in the figure), the control part 70 may control the motors 101 and
102 so that the motors 101 and 102 are stopped after being rotated for a predetermined
angle or a predetermined time in the first direction.

According to the proposed invention, since the cleaner body 10 may move to follow
the movement of the user, the user does not need to move the cleaner body 10 directly,
and thus there is an advantage of improving the usability.

Also, while the operation of the vacuum cleaner 1 is stopped, as the connection
between the motors 101 and 102 and the wheels 11 and 12 is released by the clutch

unit 110, the user may easily manually move the cleaner body 10.
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Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims. Therefore, the
preferred embodiments should be considered in a descriptive sense only and not for
purposes of limitation, and also the technical scope of the invention is not limited to
the embodiments. Furthermore, the technical scope of the invention is defined not by
the detailed description of the invention but by the appended claims, and all differences

within the scope will be construed as being comprised in the present disclosure.
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Claims

A vacuum cleaner comprising:

a cleaner body;

a suction unit connected to the cleaner body, sucking dust and air and
guiding the sucked dust and air, and having a handle;

a moving unit including a wheel and a motor to drive the wheel to
move the cleaner body automatically; and

a clutch unit to connect the motor and the wheel or release the
connection between the motor and the wheel according to an operation
state of the cleaner body,

wherein the clutch unit includes

a sun gear connected to the motor,

aring gear connected to the wheel,

a plurality of fixed planetary gears disposed to be spaced apart from
each other between the sun gear and the ring gear, and

a moving planetary gear to transmit a rotational force transmitted to the
sun gear to one gear of the plurality of fixed planetary gears.

The vacuum cleaner of claim 1, wherein the moving planetary gear is
positioned between the plurality of fixed planetary gears.

The vacuum cleaner of claim 2, wherein the moving planetary gear is
connected to the sun gear and spaced apart from a gear tooth of the ring
gear.

The vacuum cleaner of claim 2, wherein each of the plurality of fixed
planetary gears is engaged with a gear tooth of the ring gear and spaced
apart from the sun gear.

The vacuum cleaner of claim 2, wherein a shortest distance between the
plurality of fixed planetary gears is formed greater than a diameter of
the moving planetary gear.

The vacuum cleaner of claim 1, wherein the plurality of fixed planetary
gears include a first fixed planetary gear connected to the ring gear and
a second fixed planetary gear connected to the ring gear, and

the moving planetary gear may be connected to any one of the first and
second fixed planetary gears, or the connection with both of the two
fixed planetary gears may be released.

The vacuum cleaner of claim 6, wherein, when the motor is rotated in a
first direction for advancing the cleaner body, the moving planetary

gear and the first fixed planetary gear are connected, and
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when the motor is rotated in a second direction opposite to the first
direction for reversing the cleaner body, the moving planetary gear and
the second fixed planetary gear are connected.

The vacuum cleaner of claim 7, wherein, when a force for reversing the
cleaner body is exerted by a user while the moving planetary gear and
the first fixed planetary gear are connected, the moving planetary gear
is spaced apart from the first fixed planetary gear, and

when a force for advancing the cleaner body is exerted by the user
while the moving planetary gear and the second fixed planetary gear
are connected, the moving planetary gear is spaced apart from the
second fixed planetary gear.

The vacuum cleaner of claim 6, wherein the clutch unit further includes
an operation member which supports the moving planetary gear and
may be rotated around a center of the sun gear, and

the moving planetary gear may move to a position connected with any
one of the first and second fixed planetary gears or may move to a
position not connected with either of the two fixed planetary gears by
the rotation of the operation member.

The vacuum cleaner of claim 9, wherein the clutch unit further includes
a friction imparting member so that a contact friction force between the
moving planetary gear and the operation member is maintained in a
constant frictional force.

The vacuum cleaner of claim 10, wherein the friction imparting
member is a resilient member pressing the moving planetary gear in a
direction in which the moving planetary gear and the operation member
move closer.

The vacuum cleaner of claim 10, wherein the friction imparting
member is disposed between the moving planetary gear and the
operation member and formed of a rubber material.

The vacuum cleaner of claim 9, wherein the operation member includes
a shaft rotatably supporting the moving planetary gear, and

the clutch unit further includes a guide member having a guide slot
guiding the shaft when the operation member is rotated around the
center of the sun gear.

The vacuum cleaner of claim 9, further comprising a motor supporter to
support the motor and fixed to the cleaner body,

wherein the motor supporter includes a guide slot to guide the shaft

when the operation member is rotated around the center of the sun gear.
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The vacuum cleaner of claim 1, further comprising a control part to
control the motor,

wherein in the operation process of the cleaner body, if the operation of
the cleaner body is stopped while the motor is rotated in a first
direction, the control part controls the motor so that the motor is
stopped after being rotated for a predetermined angle or predetermined
time in a second direction opposite to the first direction.

A vacuum cleaner comprising:

a cleaner body;

a suction unit connected to the cleaner body, sucking dust and air and
guiding the sucked dust and air to the cleaner body, and having a
handle;

a moving unit including a wheel and a motor to drive the wheel to auto-
matically move the cleaner body;

a sun gear to receive power from the motor;

aring gear connected to the wheel;

a first fixed planetary gear disposed between the sun gear and the ring
gear;

a second fixed planetary gear disposed to be spaced apart from the first
fixed planetary gear between the sun gear and the ring gear; and

a moving planetary gear connected to the first fixed planetary gear if
the motor is rotated in a first direction, and connected to the second
fixed planetary gear if the motor is rotated in a second direction
opposite to the first direction.

The vacuum cleaner of claim 16, further comprising an operation
member to which the moving planetary gear is rotatably connected and
which may be rotated around a center of the sun gear.

The vacuum cleaner of claim 17, further comprising a friction
imparting member for maintaining a contact friction force between the
moving planetary gear and the operation member in a certain frictional
force.

The vacuum cleaner of claim 16, wherein the moving planetary gear is
spaced apart from the ring gear and each of the fixed planetary gears is
spaced apart from the sun gear.

The vacuum cleaner of claim 16, wherein the moving planetary gear is
positioned between the first fixed planetary gear and the second fixed
planetary gear, and

a shortest distance between the first fixed planetary gear and the second
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fixed planetary gear is formed greater than a diameter of the moving

planetary gear.
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