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Title: ROBOT CLEANER

(57) Abstract: The present disclosure relates to a robot cleaner, and more particularly, to a robot cleaner that replaces a battery charged in

a charging base and a discharged battery of the cleaning robot simply by using power of a cleaning robot of the robot cleaner. According
to the present disclosure, the cleaning robot of the robot cleaner may include at least two driving wheels, and the charging base may
include a replacement unit mechanically connected to one of the driving wheel to replace batteries and a docking unit mechanically
connected to the other of the driving wheel to dock the cleaning robot. Therefore, as the cleaning robot and the charging base are
mechanically connected, there is an effect of exchanging batteries only by using a control unit and the driving motor of the cleaning
robot.
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Description

Title of Invention: ROBOT CLEANER
Technical Field

The present disclosure relates to a robot cleaner, and more particularly, to a robot
cleaner that replaces a battery charged in a charging base and a discharged battery of

the cleaning robot only by using power of a cleaning robot of the robot cleaner.

Background Art

[ 0] In general, robots have been developed for an industrial purpose and have been
in charge of part of factory automation. Recently, robot-applied fields have further
extended to develop medical robots or acrospace robots, and household robots that
may be used in ordinary homes have also been made. Among these robots, there are
robots capable of traveling on its own.

[ 1] A typical example of the moving robots used at home is a robot cleaner, and the
robot cleaner is a device that travels by itself on a region and sucks up ambient dust or
foreign objects for cleaning.

[ 2 ] The robot cleaner is largely composed of a cleaning robot and a charging base.
The cleaning robot is equipped with a rechargeable battery and it can freely move on
its own using a battery's operating power, perform a cleaning operation by suckiing
foreign substances on the floor while moving, and return to the charging base to charge
the battery if necessary.

[ 3 ] Therefore, since the robot cleaner cannot perform cleaning while returning to the
charging base and charging a battery, battery management has a great influence on the
cleaning performance as well as the driving performance, and therefore, it is required
to secure reliability of a battery management capability.

[4 ] Korean Patent Application Publication No. 10-2006-0027721 relates to a battery
auto change system and method for a robot cleaner, by which detecting a discharge
state of a battery embedded in the robot cleaner, and returning to a charging base when
it is necessary to replace the battery, and automatically installing the current battery.
The battery is detached and connected to a charging base, and the battery charged in
the charging base is mounted automatically. To this end, the robot cleaner includes a
cleaning robot configured to detect a remaining voltage of a battery, changing to a
charge mode based on a result of the detection, return to a charging base, and then
inserting a charged battery and separating a discharged battery; and the charging base
configured to insert the charged battery into the robot cleaner upon return of the robot
cleaner and insert the separated battery into a charging terminal for charging.

[ 5 ] However, since this patent should be equipped a motor for providing power and
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a microcomputer for controlling operations even in the charging base as well as in the
cleaning robot, there are problems that an additional electronic component and a circuit
design are necessary for the charging base, that microcomputers need to be syn-

chronized, and that manufacturing costs increases.

[8] [Related Art document]

[9] [Patent Document]

[10] [ 6] 1. Korean Patent Application Publication No. 10-2006-0027721 (Published On
March 28.06.200)

Disclosure of Invention

Technical Problem

[11] [ 7] The present disclosure is designed to solve the conventional problems or meet
the needs above, and therefore it is an object of the present disclosure to provide a
robot cleaner that replacing a battery by using only a control unit of a cleaning robot
without including an additional control unit in a charging base of the robot cleaner.

[12] [ 8 ] It is another object of the present disclosure to provide a robot cleaner that does
not include a separate driving motor on the charging base of the robot cleaner, and
replaces the battery using only the driving motor of the cleaning robot.

[13] [ 9 ] Objects of the present disclosure may not be limited to the above and other
objects which are not described may be clearly comprehended to those of skill in the

art to which the embodiment pertains through the following description.

Solution to Problem

[14] [1 O] In order to achieve the above objects, there is provided a robot cleaner
including a cleaning robot, which has at least two driving wheels and a battery receiver
capable of receiving at least two batteries, and a charging base which has a battery
receiver capable of receiving at least two batteries, has a charging function, and allows
the cleaning robot to be docked at an upper side.

[15] [ 1 1] The charging base includes a replacement unit for replacing a battery and a
docking unit for docking the cleaning robot during a time for the replacement. The re-
placement unit is mechanically interlocked with the cleaning robot such that when one
driving wheel is rotated in a predetermined direction, a charged battery is lifted, and
when one driving wheel is rotated in the opposite direction upon replacement of a
battery of the cleaning robot, a discharged battery is lowered. The docking unit is me-
chanically connected to the other driving wheel of the cleaning robot such that when
the other driving wheel is rotated in a predetermined direction, the stopper is moved to
fix the cleaning robot to the charging base, and when the replacement of a battery is
completed, the other driving wheel is rotated in the opposite direction to return the

stopper to its original position, thereby releasing the fixation of the cleaning robot.
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[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[1 2] The replacement unit may include a driven gear interlocked with one driving
wheel, and a lifting part for lifting a battery in conjunction with the driven gear. The
lifting part may include a support plate for supporting the battery, a rack coupled to a
lower end of the support plate, a pinion gear interlocked with the rack, and a

connecting shaft connecting the pinion and the driving wheel.
[1 3] In addition, the cleaning robot may further include a sub-wheel at the center

of the front side of the bottom, and the charging base may further include a guiderail
having a groove, matching the sub-wheel, to guide the cleaning robot to a dock portion
along the guiderail.

[ 1 4] On the other hand, the replacement unit may include a belt, rather than the
driven gear interlocked with the driving wheel, so as to be interlocked with the driving
wheel.

[ 1 5] Details of other embodiments are included in the detailed description and

drawings.

Advantageous Effects of Invention

[1 6] According to the present disclosure, since the cleaning robot and the charging
base are mechanically interlocked and the replacement of the battery is controlled
through the control unit provided in the cleaning robot, there is no need to separately
provide a control unit in the charging base, and therefore, there are advantages effects
that additional synchronization is not necessary and that costs may be cut down.

[1 7] In addition, since the cleaning robot and the charging base are mechanically
interlocked and a battery is replaced using a driving motor provided in the cleaning
robot, an additional motor is not necessarily provided in the charging base and thus the
costs may be cut down.

[ 1 8] Effects of the present disclosure are not limited to the effects mentioned
above, and other effects which are not mentioned will be clearly understood by those
skilled in the art from the description of the claims.

Brief Description of Drawings

[1 9]FIG. 1is a perspective view illustrating a cleaning robot and a charging base
of a robot cleaner;

[2 0] FIG. 2 shows a bottom view of a cleaning robot and a top view of a charging
base according to a first embodiment of the present disclosure;

[ 2 1]FIG. 3is aside view of the robot cleaner shown in FIG. 2;

[2 2]FIG. 4 is a side view showing a state in which the cleaning robot and charging
base are connected in FIG. 3;

[ 2 3]FIG. 5 is a cross-sectional plan view of the charging base according to the

first embodiment of the present disclosure;
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[28]

[29]
[30]

[31]
[32]

[33]
[34]

[35]

[36]

[37]

[38]

[39]
[40]

[41]

[2 4 ] FIG. 6 is a view illustrating an interior of the replacement unit according to

the first embodiment of the present disclosure;
[ 2 5] FIG. 7 is a side sectional view of a right elevation part of FIG. 5;

[2 6]FIG. 8 is a view illustratig an interior of a docking unit according to the first
embodiment of the present disclosure;

[2 7] FIGS. 9A and 9B are side sectional views of a stopper of FIG. 5;

[2 8] FIG. 10 shows a bottom view of a cleaning robot and a top view of a charging
base according to a second embodiment of the present disclosure;

[2 9] FIG. 11 is a side view of a robot cleaner shown in FIG. 10,

[ 3 0]FIG. 12 is a plan view of the charging base according to the second em-
bodiment of the present disclosure,

[ 3 1]FIG. 13 is view illustrating an interior of a docking unit according to the
second embodiment of the present disclosure; and

[ 3 2] FIG. 14 is a block diagram showing a method for replacing a battery of a
robot cleaner according to the present disclosure.

Mode for the Invention

[ 3 3] Advantages and features of the present disclosure and a method of achieving
the same will be clearly understood from embodiments described below in detail with
reference to the accompanying drawings. However, the present disclosure is not
limited to the following embodiments and may be implemented in various different
forms. The embodiments are provided merely for complete disclosure of the present
disclosure and to fully convey the scope of the invention to those of ordinary skill in
the art to which the present disclosure pertains. The present disclosure is defined only
by the scope of the claims. Throughout the specification, like numbers refer to like
elements.

[ 3 4 ] Hereinafter, the present disclosure will be described with reference to
drawings for explaining a robot cleaner 3 according to embodiments of the present
disclosure.

[35]

[ 3 6] Referring o FIGS. 1 to 3, the robot cleaner 3 according to an embodiment of
the present disclosure includes a cleaning robot 1 for performing a cleaning operation
while moving, and a charging base 2 for charging a battery of the cleaning robot when
the battery is discharged.

[ 3 7] The cleaning robot 1 may include a case forming a space in which various
components can be accommodated, and a travel drive unit for moving the cleaning
robot 1 and a cleaning unit for performing a cleaning operation may be included in the

case.
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[42]

[43]

[44]

[45]

[46]

[47]

[ 3 8] The travel drive unit may include at least two driving wheels 11 and 13 for
moving the cleaning robot 1. The travel drive unit may include a driving motor (not
shown) connected to the driving wheels to rotate the driving wheels. The driving
wheels 11 and 13 may be provided on the left and right sides of the cleaning robot 1,
respectively. The driving wheels may be driven by a single driving motor, but may be
driven by a right driving motor for driving the first driving wheel 11 and a left driving
motor for driving the second driving wheel 13 as necessary. At this point, the driving
direction of the cleaning robot 1 may be switched by making a difference in the ro-
tational speeds of the right and left driving motors.

[ 3 9] The travel drive unit may further include a sub-wheel 15 for assisting
traveling. If there are two driving wheels 11 and 13, a supporting plane for supporting
the cleaning robot 1 cannot be formed and hence the cleaning robot 1 may be unstable.
Accordingly, the sub-wheel 15 may be included to form the supporting plane to stably
support the clearing robot 1. The sub-wheel 15 may be disposed at any position on a
bottom surface of the cleaning robot 1, other than a position on a supporting line
formed by the driving wheels 11 and 13. Preferably, the sub-wheel may be disposed at
the center of the front side of the bottom surface. At this point, the supporting plane
formed by the sub-wheel 15 and the driving wheels 11 and 13 takes the shape of an
equilateral triangle, thereby enabled to stably support the cleaning robot 1.

[4 O] The cleaning unit may include a dry-type cleaning device that suctions dust
by negative pressure, and a wet-type cleaning device that cleans dust by mopping.

[4 1] The dry-type cleaning device may include a suction port (not shown) formed
in the bottom surface of the cleaning robot 1 to suction air, a suction device (not
shown) for providing a suction force to cause air to be suctioned in the cleaning robot 1
through the suction port, and a dust container (not shown) for collecting dust suctioned
together with air through the suction port.

[4 2] The wet-type cleaning device includes a mop (not shown) for cleaning dust
off the floor under the cleaning robot 1, a water container (not shown) for storing water
in the cleaning robot 1 and supply water to the mop, and a water pipe (not shown)
connecting the water tank and the mop.

[4 3] The robot cleaner 3 may include a sensor unit (not shown) including sensors
for sensing a variety of data related to an operation and a state of the robot cleaner. For
example, the sensor unit may include an obstacle sensor for detecting an obstacle in the
front. In addition, the sensor unit may further include a cliff sensor for detecting the
presence of a cliff on the floor within an area to travel, and a lower camera sensor for
acquiring an image of the floor. The obstacle sensor may include an infrared sensor, an
ultrasonic sensor, an RF sensor, a geomagnetic sensor, and a Position Sensitive Device
(PSD) sensor.
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[48] (4 4]
[49] [4 5] A battery 18 may be disposed inside the robot cleaner 3 to supply power

[50]
[51]

[52]

[53]
[54]

[55]
[56]

required for overall operations of the robot cleaner 3. A battery receiver 17 may be
recessed upward from the bottom surface of the robot cleaner 3, and the battery 18 may
be received in the battery receiver 17. The battery receiver 17 may include a terminal,
and the battery 18 may include a terminal to be brought into contact with the terminal
of the battery receiver 17 so as to allow the battery 18 to be electrically connected to
the battery receiver 17. The battery receiver 17 may have a fixiation hook to fix the
battery 18. Two or more battery receivers 17 may be provided in the cleaning robot 1,
and the plurality of battery receivers 17 may be disposed in the left and right sides.
However, the present disclosure is not limited thereto but may be modified to an
obvious extent for those skilled in the art.

[4 6]

[4 7] A control unit (not shown) may include a microcomputer, may be provided
inside the cleaning robot 1 of the robot cleaner, and may control overall operations of
the robot cleaner 3. If the battery 18 is discharged, the control unit may instruct the
cleaning robot 1 to return to the charging base 2 in order to charge the battery 18, and
the cleaning robot may return to the charging base by detecting a position of the
charging base 2 on its own.

[4 8] The cleaning robot may further include a battery detector for detecting a state
of charge of the battery 18 and transmitting a result of the detection to the control unit.
The battery 18 may be connected to the battery detector, so that a remaining capacity
of the battery 18 and a state of charge thereof are transmitted to the control unit.

[4 9]

[ 5 0] On the other hand, while the cleaning robot 1 can be provided with two or
more battery receivers 17, the battery 18 may be stored only in one of the battery
receivers 17, and while the charging base 2 can be provided wtih two or more battery
receivers 25, the battery 18 may be stored only in one of the battery receivers 25. At
this point, when a battery of the cleaning robot 1 is discharged, the cleaning robot 1
may return to the charging base 2 and replace the discharged battery of the cleaning
robot 1 with a charged battery of the charging base, so that the cleaning robot 1 can im-
mediately resume a cleaning operation. While the cleaning robot 1 resumes the
cleaning operation, the charging base 2 may recharge the discharged battery.

[5 1]

[ 5 2] The charging base 2 may be a device for charging a discharged battery by
supplying electricity, and the charging base 2 may include two or more battery
receivers 25 to have batteries received therein. A battery receiver 25 may include a

terminal, and the battery may include a terminal to be brought into contact with the
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[57]

[58]

[59]

[60]

[61]

[62]
[63]

[64]

terminal of the battery receiver 25 so as to allow the battery to be electrically
connected to the battery receiver 25.

[ 5 3] The charging base 2 may include a signal transmitter for transmitting a prede-
termined return signal. The return signal may help the cleaning robot 1 to detect a
position of the charging base 2 and may be an ultrasonic signal or an infrared signal,
but not limited thereto. The cleaning robot 1 may include a signal receiver for
receiving a return signal. In response to a return signal transmitted from the charging
base 2, the cleaning robot 1 may return to the charging base 2 and be docked therewith
under the control of the control unit.

[ 5 4 ] The charging base 2 may include a docking portion 243 for docking the
cleaning robot 1, an inclined portion 241 for allowing the cleaning robot 1 to climb the
docking portion 243, and a blocking wall 245 for preventing the docked cleaning robot
1 from moving further.

[ 5 5] The battery receiver 25 of the charging base may be recessed downward from
an upper side of the dock portion 243. The battery receiver 25 may be placed below the
battery receiver 17 of the cleaning robot 1 when the cleaning robot 1 is docked with the
charging base 2.

[ 5 6] The battery 18 may be alternately received in the battery receiver 25 of the
charging base and the battery receiver 17 of the cleaning robot 1. That is, if a
discharged battery is placed in a left battery receiver of the cleaning robot 1, any
battery may not be placed in the left battery receiver of the charging base 2 and a
charged battery may be placed in the right battery receiver of the charging base 2.
Therefore, batteries may not be simultaneously placed in the same side of the battery
receiver 25 of the charging and the battery receiver 25 of the cleaning robot 1.

[5 7]

[ 5 8] The replacement unit 21 will be described with reference to FIGS. 5 to 7.

[5 9] The replacement unit 21 may be a unit for replacing a battery when the
cleaning robot 1 is docked with the charging base 2. The replacement unit 21 may be
engaged with one driving wheel 11 of the cleaning robot 1 to receive power of the
cleaning robot 1 in order to replace the battery 18. The replacement unit 21 may be
engaged with the first driving wheel 11 as shown in FIG. 5, but the present invention is
not limited thereto and may be modified based on those skilled in the art such that the
replacement unit 21 can be engaged with the second driving wheel 13. Hereinafter, it is
assumed that a driving wheel engaged with the replacement unit 21 is a first driving
wheel 11.

[ 6 0] The replacement unit 21 may include a first driven gear 211 engaged with the
first driving wheel 11, and a lifting part 213 interlocked with the first driven gear to lift
and lower the battery 18.



WO 2021/006546 PCT/KR2020/008678

[65]

[66]
[67]

[68]
[69]

[70]

[71]

[72]

[73]

[74]

[6 1] The first driven gear 211 may have teeth to be engaged with the first driving
wheel 11, and the first driving wheel 11 may have teeth to be engaged with the teeth of
the first driven gear. The first driven gear 211 may be disposed below the first driving
wheel 11 to be engaged therewith, and preferably, the first driven gear 211 may be
disposed below the front side of the first driving wheel 11. When the first driven gear
211 is disposed below the front side of the first driving wheel 11, there are ad-
vantageous effects that a collision with a shaft of a second driven gear 231, which will
be described later, can be avoided and that the first driven gear can be operated at a
later timing than the second driven gear 231 so that a replacing operation S3 can be
performed after the cleaning robot 1 is completely docked.

[6 2]

[ 6 3] The lifting part 213 may be a mechanism for lifting and lowering a battery
between the battery receiver 25 of the charging base and the battery receiver 17 of the
cleaning robot by using power of the driving motor provided in the cleaning robot. The
lifting part may include a support plate 2131 for supporting a battery, a rack 2133
coupled to the bottom of the support plate, a pinion gear 2135 engaged with the rack,
and a connecting shaft 2137 connecting the pinion gear and the first driven gear.

[64]

[ 6 5] The support plate 2131 may allow the battery 18 to be loaded on an upper
side of the support plate, and a lower side of the support plate may be coupled with an
upper end of the rack 2133. The support plate 2131 may be disposed inside the battery
receiver 25 and may be lifted and lowered in the step of replacement of battery 18.

[ 6 6] At least one support plate 2131 may be provided, and preferably, two support
plates may be provided so that a battery can be alternately loaded on the two support
plates.

[ 6 7] The support plate 2131 may have an edge bent as illustrated in FIG. 6, to
thereby allow the battery to be seated at a predetermined position despite vibaration
and also to easily install and separate the battery in alignment with both of the battery
receivers 17 and 25.

[ 6 8] The rack 2133 may be engaged with a pinion gear, which will be described
later, to thereby convert power of the motor into a vertical linear movement.

[ 6 9] The pinion gear 2135 may be disposed below the battery receiver 25 and may
be connected to the same connecting shaft 2137 as that of the first driven gear 211,
thereby being rotated in the same direction as that of the first driven gear 211. The
pinion gear 2135 may be engaged with the rack 2133 and may lift and lower the
battery by lifting and lowering the rack.

[ 7 0] Atleast one rack 2133 and at least one pinion gear 2135 may be provided,

and preferably, two rack-pinion gears may be provided to alternately lift the battery.
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[75]

[76]

[77]
[78]
[79]

[80]

[81]

[82]

[ 7 1] The first driven gear 211 and the pinion gear may be connected through the
same connecting shaft 2137 and therefore the first driven gear and the pinion gear may
be rotated in the same direction. When two or more pinion gears are provided, the two
or more pinion gears may be connected with the same connecting shaft 2137, so that
the two or more pinion gears can be lifted and lowered at the same time. However, the
present disclosure is not limited thereto, and the two or more pinion gears may be in-
terlocked with different connecting shafts, so that the two or more pinion gears can be
lifted and lowered separately.

[ 7 2] For example, referring to FIG. 6, when the first driving wheel 11 is rotated
forward (in a direction in which the clearning robot moves forward and which cor-
responds to a clockwise direction), the first driven gear 211 may be rotated reversely,
the pinion gear 2135 may be rotated reversely, the rack 2133 may be lifted, and the
support plate 2131 and the battery 18 may be lifted.

[73]

[ 7 41 A docking unit 23 will be described with reference to FIGS. 5, 8, and 9.

[ 7 5] The docking unit 23 may be a unit for docking the cleaning robot 1 with the
charging base 2 to keep the cleaning robot 1 fixed while the battery 18 is replaced. The
docking unit 23 may reinforce a mechanical connection to the first driven gear 211 or
the second driven gear 231 by fixing the cleaning robot 1. The docking unit 23 may be
engaged with another main wheel 13 of the cleaning robot 1 and may operate by
receiving power of the cleaning robot 1. The docking unit 23 may be engaged with the
second driving wheel 13 as shown in FIG. 5, but the present invention is not limited
thereto and may be modified based on those skilled in the art such that the docking unit
23 can be engaged with the first driving wheel 11. Hereinafter, it is assumed that the
main wheel engaged with the docking unit 23 is the second driving wheel 13.

[ 7 6] The docking unit 23 may include a second driven gear 231 engaged with the
second driving wheel 13, a docking belt 233 coupled to the same connecting shaft 237
as that of the second driven gear 231, and a stopper 235 engaged with the docking belt
233 and fixing the cleaning robot 1.

[ 7 7] The second driven gear 231 may have teeth to be engaged with the second
driving wheel 13, and the second driving gear 13 may have teeth to be engaged with
the teeth of the second driven gear.

[ 7 8] The second driven gear 231 may be disposed under the second driving wheel
13 to be engaged therewith, and preferably, the second driven gear may be disposed
under the rear side of the second driving wheel. When the second driven gear 231 is
disposed under the rear of the second driving wheel, the second driven gear 231 may
avoid a collision with the shaft of the first driven gear 211 and may be operated at an

earlier timing than the first driven gear 211 so that the cleaning robot 1 can be fixed
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[83]

[84]
[85]

[86]

[87]

[88]
[89]

before the replacing operation S3. Accordingly, there are advantageous effects that the
mechanical connection between the first/second driving wheel 11, 13 and the first/
second driven gear 211, 231 can be reinforced, and that the support plate 2131 is
allowed to accurately enter the battery receiver 17 of the cleaning robot.

[ 7 9] The docking belt 233 may be interlocked with the second driven gear 231 and
the connecting shaft 237, as shown in FIG. 8. The docking belt 233 may be composed
of two rollers at both sides and a belt surrounding the rollers, and one of the rollers
may be coupled to the same connecting shaft 237 as that of the second driven gear 231.
However, the present invention is not limited to this description and may be modified

based on those skilled in the art to include changing to at least one or more other gears.

The stopper 235 may be a hook 2351 with reference to FIG. 9A, and more
specifically, may be rotated about a lower end of the hook. The lower end of the hook
2351 may include a tooth engaged with the docking belt 233, so that the hook 2351 can
be rotated upon rotation of the docking belt 233 to thereby fix the cleaning robot 1.

[ 8 0] Alternatively, referring to FIG. 9B, the stopper 235 may be a rack 2353. The
rack 2353 may be engaged with the docking belt 233, so that the rack 2353 can be
translationally moved upon roation of the docking belt 233 to thereby fix the cleaning
robot 1.

Referring to FIGS. 9A and 9B, when the second driving wheel 13 is rotated forward
(in a direction in which the cleaning robot moves forward and which is a clockwise
direction in FIGS. 9A and 9B), the cleaning robot 1 may be fixed by the stopper 235,
and when the second driving wheel 13 is rotated reversely (in a direction in which the
cleaning robot moves forward and which is a counter-clockwise direction in FIGS. 9A
and 9B), the fixation by the stopper 235 may be released. However, the present
disclosure is not limited to this description and may be modified based on those skilled
in the art such that the cleaning robot 1 can be fixed by the stopper 235 when the
second driving wheel 13 is rotated reversely.

[8 1]

[ 8 2] The guide rail 27 may be a mechanism that allows the cleaning robot 1 to be
docked at a right position, and may be formed in an upper surface of the dock portion
243 of the charging base to protrude. The guide rail 27 may have a groove formed
therein to guide a sub-wheel 15 of the cleaning robot to the dock portion 243. The
guide rail 27 may be disposed at the center of the dock portion 243 to match the sub-
wheel 15 disposed at the front center of the cleaning robot, and may be extended
toward the inclined portion 241 and the stop wall 245. The guide rail 27 may form a
slope at an end of the inclined portion 241, so that the sub-wheel 15 of the cleaning

robot can easily enter the groove of the guide rail.
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[90]
[91]

[92]

[93]
[94]

[95]

[96]

[97]
[98]

[99]

[100]
[101]

[102]

[8 3]

[ 8 4 ] A robot cleaner 3 according to a second embodiment will be described with
reference to FIGS. 11 to 14.

[ 8 5] In the robot cleaner 3 according to the second embodiment of the present
disclosure, as a driving wheel of a cleaning robot 1 and a belt of a charging base may
be connected, power of the cleaning robot 1 may be received to replace a battery 18.
The second embodiment cites the description of the first embodiment in a range that
does not conflict with the first embodiment, and the following description will focus on
the differences from the first embodiment.

[8 6]

[ 8 7] A replacement unit 21 of the robot cleaner according to the second em-
bodiment of the present disclosure may include a first belt 311 connected to a first
driving wheel 11 of the cleaning robot to receive power of the cleaning robot 1, and the
first belt 311 may interlock with a lifting part 213.

[ 8 8] The first belt 311 may be composed of two or more rollers and a belt sur-
rounding the rollers. One of the rollers may be coupled to the same connecting shaft
2137 as that of a pinion gear 2135. The connection between the above components
may be gear-based connection as shown in FIG. 11, but the present invention is not
limited to this and may be modified based on those skilled in the art to include
changing to a component capable of transmitting power through friction.

[ 8 9] The first belt 311 may be disposed forward of a second belt 331, which will
be described later as shown in FIG. 12. Accordingly, the second belt 331 may be first
driven, and after the cleaning robot 1 is completely docked, the first belt 311 may be
operated to lift and lower the lifting part 213 to a right position.

[9 0]

[9 1] Referring to FIG. 13, a docking unit 23 according to the second embodiment
of the present disclosure may include a second belt 331 engaged with a second driving
wheel 13 of the cleaning robot to receive power of the cleaning robot 1, a connecting
shaft 337 connecting the second belt 331 and a pinion gear 335, the pinion gear 335 for
transmitting power of a motor to a stopper, and a stopper 235 for receiving the power
of the motor from the pinion gear 335 to fix the cleaning robot.

[9 2] The stopper 235 may be a hook 2351 as shown in FIG. 13 or may be a rack
2353 with reference to FIG. 9B.

[9 3]

[ 9 4] An operation method of the robot cleaner 3 according to the present
disclosure will be described with reference to FIG. 14.

[ 9 5] An entering process S1 is an operation of entering the cleaning robot 1 onto

the charging base 2, wherein when the control unit provided in the cleaning robot 1
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[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

detects a discharged state of the embedded battery 18, the control unit controls the
cleaning robot 1 to enter onto the charging base 2.

[ 9 6] The entering operation S1 may include an operation S11 of advancing the
cleaning robot 1 to climbs the inclined portion 241 of the charging base, and an
operation S12 of entering the sub-wheel 15 onto the dock portion 243 along the groove
of the guide rail 27.

[9 7] A docking operation S2 is an operation of rotating the second driving wheel
13 forward to rotate the second driven gear 231 interlocked with the second driving
wheel 13, so that the cleaning robot 1 can be docked with the stopper 235 interlocked
with the second driven gear 231.

[9 8] A replacing operation S3 is an operation of rotating the first driving wheel 11
of the cleaning robot 1, rotating the first driven gear 211 interlocked with the first
driving wheel 11, and operating the lifting part interlocked with the first driven gear
211, so that a discharged battery of the cleaning robot can be replaced with a charged
battery placed in the lifting part.

[9 9] More specifically, in the replacing operation S3, the first driving wheel 11 of
the cleaning robot 1 is rotated, the first driven gear 211 interlocked with the first
driving wheel 11 is rotated, the pinion gear 2135 connected to the same connecting
shaft 2137 as that of the first driven gear 211 is rotated, the rack 2133 engaged with the
pinion gear 2135 is lifted and lowered, the support plate 2131 disposed on the top of
the rack and the support plate are lifted and lowered, so that a discharged battery
received in the cleaning robot can be replaced with a charged battery received in the
charging base.

[1 O O] The replacing operation S3 includes an operation S31 of rotating the first
driving wheel 11 forward and operating the lifting part interlocked with the first
driving wheel to lift a charged battery, an operation S32 of fixing the charged battery
and separating a discharged battery for replacement, and an operation S33 of rotating
the first driving wheel reversely and operating the lifting part interlocked with the first
driving wheel to lower the discharged battery.

[1 0 1] A releasing operation S4 is an operation of rotating the second driving
wheel 13 of the cleaning robot reversely 1 to rotate the second driven gear 231 in-
terlocked with the second driving wheel 13, so that the docking by the stopper 235 in-
terlocked with the second driven gear 231 can be released.

[1 0 2] An advancing operation S5 is an operation of rotating, by the cleaning
robot 1, all driving wheels reversely to advance from the charging base 2 along the
inclined portion 241 in the dock portion 243, so that a cleaning operation can be

resumed.

[103]



13

WO 2021/006546 PCT/KR2020/008678

[111]

[1 O 4] Although exemplary embodiments of the present disclosure have been il-
lustrated and described hereinabove, the present disclosure is not limited to the above-
mentioned specific exemplary embodiments, but may be variously modified by those
skilled in the art to which the present disclosure pertains without departing from the
scope and spirit of the present disclosure as disclosed in the accompanying claims, and
these modifications should not be separately understood from the technical spirit and

scope of the present disclosure.
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Claims

A robot cleaner comprising:

a cleaning robot having a driving motor, driving wheels driven by the
driving motor, and a battery receiver recessed upward from a lower
side; and

a charging base having a battery receiver recessed upward from a lower
side and configured to dock the cleaning robot and charge a battery,
wherein the charging base comprises a battery replacement unit in-
terlocked with the driving wheel and configured to replace a battery
charged in the charging base with a battery mounted in the cleaning
robot.

The robot cleaner of claim 1,

wherein the driving wheels comprise at least two driving wheels, and
wherein the battery replacement unit is interlocked with a first driving
wheel 11 among the driving wheels.

The robot cleaner of claim 2, wherein the replacement unit comprises a
first driven gear interlocked with the first driving wheel.

The robot cleaner of claim 3, wherein the replacement unit comprises
an lifting part for lifting/lowering a battery in conjunction with the first
driven gear.

The robot cleaner of claim 4, wherein the lifting part comprises

a support plate for supporting a battery;

a rack coupled to a lower end of the support plate;

a pinion gear engaged with the rack; and

a connecting shaft connecting the pinion gear and the first driven gear.
The robot cleaner of claim 1, wherein the driving wheels comprise at
least two driving wheels, and further comprises a docking unit in-
terlocked with a second driving wheel among the driving wheels and
fixing the cleaning robot.

The robot cleaner of claim 6, wherein the docking unit further
comprises a second driven gear interlocked with the second driving
wheel .

The robot cleaner of claim 7, wherein the docking unit further
comprises a stopper fixing the cleaning robot in conjunction with the
second driven gear .

The robot cleaner of claim 8, wherein the docking unit further

comprises:
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a docking belt interlocked with the stopper; and
a connecting shaft connecting one roller of the docking belt and the

second driven gear.

[Claim 10] The robot cleaner of claim 8, wherein the stopper is a hook.
[Claim 11] The robot cleaner of claim 8, wherein the stopper is a rack.
[Claim 12] The robot cleaner of claim 1,

wherein the cleaning robot further comprises a sub-wheel disposed at a
center of a front side, and

wherein the charging base further comprises a guide rail having a
groove that matches the sub-wheel.

[Claim 13] The robot cleaner of claim 1,
wherein the driving wheels comprises at least two driving wheels, and
wherein the replacement unit further comprises a first belt interlocked
with the first driving wheel among the driving wheels.

[Claim 14] The robot cleaner of claim 13, wherein the replacement unit further
comprises a lifting part for lifting and lowering a battery in conjunction
with the first belt.

[Claim 15] The robot cleaner of claim 14, wherein the lifting part comprises:

a support plate for supporting a battery;

a rack coupled to a lower end of the support plate;

a pinion gear engaged with the rack; and

a connecting shaft connecting the pinion gear and the first belt.

[Claim 16] The robot cleaner of claim 1,
wherein the driving wheels comprise at least two driving wheels, and
further comprises a docking unit interlocked with the second driving
wheel among the driving wheels and fixing the cleaning robot , and
wherein the docking unit further comprises a second beltinterlocked
with the second driving wheel .

[Claim 17] The robot cleaner of claim 16, wherein the docking unit further
comprises a stopper fixing the cleaning robot in conjunction with the
second belt.

[Claim 18] The robot cleaner of claim 17, wherein the docking unit comprises:

a pinion gear interlocked with the stopper; and
a connecting shaft connecting the pinion gear and the second belt.

[Claim 19] A method for replacing a battery of a robot cleaner, the method
comprising:
an operation of entering a cleaning robot onto a charging base ;

an operation of rotating a second driving wheel among driving wheels
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[Claim 20]
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of the cleaning robot forward to rotate a second driven gear interlocked
with the second driving wheel, so that the cleaning robot is docked with
a stopper interlocked with the second driven gear;

an operation of rotating a first driving wheel among the driving wheels
of the cleaning robot to rotate the first driven gear interlocked with the
first driving wheel to lift and lower a lifting part interlocked with the
first driven gear and loaded with the battery, so that the battery is
replaced;

an operation of rotating a second driving wheel interlocked with the
second driven gear to rotate the second driven gear, so that fixation by
a stopper interlocked with the second driven gear is released; and

an operation of rotating all the driving wheels of the cleaning robot
reversely to advance from the charging base.

The method of claim 19, wherein the operation comprises:

an operation of rotating the first driving wheel interlocked with the first
driven gear to lift the lifting part ;

an operation of releasing fixation of a discharged battery and fixing a
charged battery; and

an operation of reversely rotating the first driving wheel interlocked

with the first driven gear to lower the lifting part.
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[Fig. 14]
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