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the charging device , a base which is coupled with the cover 
and includes a terminal unit for charging the robot cleaner , 
an induction signal generating unit disposed at a side of the 
cover or the base to transmit a return induction signal to the 
robot cleaner , and an induction signal guide member dis 
posed at a side of the induction signal generating unit to 
enhance a docking performance of the robot cleaner by 
improving linearity of the induction signal . The charging 
device according to the embodiment can guide the path for 
the return of the robot cleaner and recharge the robot cleaner 
stably . 
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CHARGING DEVICE OF ROBOT CLEANER docking with the charging device and a charging terminal of 
the charging device to remain in tight contact with each 
other . Matter enclosed in heavy brackets [ ] appears in the In one embodiment , a charging device of a robot cleaner original patent but forms no part of this reissue specifica - 5 5 includes : at least one cover defining an appearance of the tion ; matter printed in italics indicates the additions charging device ; a base which is coupled with the cover and made by reissue ; a claim printed with strikethrough includes a terminal unit for charging the robot cleaner ; an 

indicates that the claim was canceled , disclaimed , or held induction signal generating unit disposed at a side of the 
invalid by a prior post - patent action or proceeding . cover or the base to transmit a return induction signal to the 

10 robot cleaner ; and an induction signal guide member dis 
posed at a side of the induction signal generating unit to 

More than one reissue application has been filed for the enhance a docking performance of the robot cleaner by 
reissue of U . S . Pat . No . 8 , 825 , 256 . This application is a improving linearity of the induction signal . 
Continuation Reissue of , and claims the benefit of , U . S . The details of one or more embodiments are set forth in 
application Ser . No . 14 / 864 , 563 filed on Sep . 24 , 2015 , 15 the accompanying drawings and the description below . 
which is a reissue of U . S . Pat . No . 8 , 825 , 256 issued on Sep . Other features will be apparent from the description and 
2 , 2014 , which is a 35 U . S . C . $ 371 National Stage Entry of drawings , and from the claims . 
International Application No . PCT / KR2009 / 003560 filed on 
Jun . 30 , 2009 . BRIEF DESCRIPTION OF THE DRAWINGS 

20 

BACKGROUND FIG . 1 is a view illustrating an appearance of a charging 
device of a robot cleaner according to an embodiment . 

FIG . 2 is an exploded perspective view illustrating the The present disclosure relates to a charging device of a 
robot cleaner . charging device of a robot cleaner according to an embodi 

25 ment . A general robot cleaner moves within a certain area on its FIG . 3 is a view illustrating a terminal unit of the charging own and without user control to remove dust and foreign device of a robot cleaner according to an embodiment . substances from the floor of the area . The robot cleaner uses FIG . 4 is a view illustrating a state in which an induction 
a sensor or a camera to locate walls and obstacles , and cleans signal guide member that is a main component is installed 
up the area avoiding the walls and obstacles by using the 30 according to an embodiment . 
data obtained by the sensor or the camera . FIG . 5 is a bottom view illustrating a state in which the 

For the abovementioned purpose , the robot cleaner has to induction signal guide member of FIG . 4 is installed . 
be equipped with a battery which supplies power to move FIG . 6 is a view illustrating an area of an induction signal 
the robot cleaner . Usually , when used up , the battery is generated by the charging device of a robot cleaner accord 
recharged for reuse . 35 ing to an embodiment . 

Therefore , the robot cleaner has to be provided to its user 
along with a charging device , which has the function of DETAILED DESCRIPTION OF THE 
return induction signal generation so that the robot cleaner EMBODIMENTS 
with a dead battery can return to the charging device for 
recharging . 40 A charging device of a robot cleaner according to an 
When receiving the return induction signal generated by embodiment will be described in detail with reference to the 

the charging device , the robot cleaner moves toward the accompanying drawings . The invention may , however , be 
embodied in many different forms and should not be con charging device by following the return induction signal . strued as being limited to the embodiments set forth herein ; After approaching the charging device , the robot cleaner 45 rather , that alternate embodiments included in other retro docks with the charging device so that the power supply gressive inventions or falling within the spirit and scope of 

terminal is connected to the charging terminal of the charg the present disclosure can easily be derived through adding , 
ing device . Once the docking is completed , power is sup altering , and changing , and will fully convey the concept of plied through the charging terminal to charge the battery of the invention to those skilled in the art . 
the robot cleaner . 50 FIG . 1 is a view illustrating an appearance of a charging 

In order for the robot cleaner to be charged effectively , the device of a robot cleaner according to an embodiment , and 
power supply terminal of the robot cleaner and the charging FIG . 2 is an exploded perspective view illustrating the 
terminal of the charging device have to be connected accu - charging device of a robot cleaner according to the embodi 
rately to each other . To that end , the docking path has to be ment . 
guided without inaccuracy . 55 As illustrated in the drawings , a robot cleaner charging 

Further , the contact force between the power supply and device 1 according to an embodiment includes a main body 
charging terminals needs to be increased because the charg - 10 . The main body 10 includes a base 300 , a front cover 400 , 
ing can be carried out effectively only when the terminals a return induction unit 100 , and an upper cover 500 , which 
remain in tight contact with each other . are described hereinafter . 

60 The base 300 forms rear and bottom surfaces of the 
SUMMARY charging device 1 , and provides a space where a terminal 

unit 200 described hereinafter and the return induction unit 
Embodiments provide a charging device of a robot 100 are installed . 

cleaner which guides a return induction signal accurately to Although not illustrated , the base 300 may include a 
a robot cleaner . 65 coupling portion where at least the return induction unit 100 

Embodiments also provide a charging device of a robot and the terminal unit 200 may be assembled or tentatively 
cleaner which allows a power terminal of a robot cleaner in assembled . A portion of the return induction unit 100 or the 
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terminal unit 200 may be coupled with the coupling portion red signal . The induction signal generating unit 160 is 
via insertion or a coupling member . inserted into a printed circuit board 180 between the base 

The terminal unit 200 supplies power to a robot cleaner by 300 and the front cover 400 , and disposed at a rear side of 
using a power source such as a commercial power source or the return induction unit cover 120 . 
a battery and , if necessary , through a conversion process to 5 An induction signal guide member 140 is further disposed 
meet a working voltage of the robot cleaner . between the induction signal generating unit 160 and the 

Therefore , the terminal unit 200 includes a converter ( not return induction unit cover 120 to improve linearity of the 
illustrated ) for voltage conversion , and power supplied from return induction signal by limiting a transmission angle of the converter is transmitted to a charging terminal 220 the return induction signal transmitted by the induction described hereinafter . signal generating unit 160 . 

The charging terminal 220 comes into contact with a FIG . 4 is a view illustrating a state in which the induction power terminal of the robot cleaner to supply charging 
power to the robot cleaner , and is formed by bending a signal guide member that is a main component is installed 
conductor with a low level of electric resistance , such as according to the embodiment , and FIG . 5 is a bottom view 

illustrating a state in which the induction signal guide copper , several times . 
The charging terminal 220 formed through the bending member of FIG . 4 is installed . 

process is installed such that at least a portion may be As illustrated in the drawings , the induction signal gen 
exposed outside the front cover 400 which is coupled with erating unit 160 includes access induction light emitting 
a front side of the base 300 . To that end , a terminal units 162 which transmit an infrared signal to lead the robot 
supporting member 240 is disposed at the front cover 400 to 20 cleaner in a remote location to the charging device 1 , and a 
support the charging terminal 220 between the base 300 and docking induction light emitting unit 164 leading the robot 
the front cover 400 . cleaner to a docking position when the robot cleaner is 

FIG . 3 is a view illustrating the terminal unit of the robot moved close to the charging device 1 by the access induction 
cleaner charging device according to the embodiment . light emitting units 162 . 
As illustrated in the drawing , the terminal supporting 25 One or more access induction light emitting units 162 

member 240 is formed by plastic injection molding , through may be disposed at each of both sides , and one or more 
which a side of the terminal supporting member 400 coming docking induction light emitting units 164 may be disposed 
into contact with the charging terminal 220 can have a shape between the access induction light emitting units 162 . 
corresponding to a bent portion of the charging terminal 220 . The induction signal guide member 140 , which may have 

The other side extends far backwards from the side 30 a T shape , limit the transmission angle of the signal trans 
coming into contact with the charging terminal 220 , and mitted by the docking induction light emitting unit 164 and 
then , is bent upwards to be coupled with a rear surface of the the access induction light emitting unit 162 . 
front cover 400 . In a state when the induction signal guide member 140 is 
When the exposed portion of the front cover 400 is installed at the printed circuit board 180 , the induction signal 

applied with pressure by coming into contact with the power 35 guide member 140 protrudes forward , i . e . , in a direction of 
terminal of the robot cleaner , the charging terminal 220 is a guiding signal transmitted by the induction signal gener 
elastically supported by a material and shape of the terminal ating unit 160 as illustrated in FIG . 5 . The length of the 
supporting member 240 and , therefore , the charging termi - protrusion is equivalent to the distance between the printed 
nal 220 and the power terminal can remain in tight contact circuit board 180 and the return induction unit cover 120 
with each other . 40 installed at the front cover 400 . 

An upper portion of the front cover 400 has a shape Disposed at a center of the induction signal guide member 
corresponding to a shape of a side surface of the robot 140 is a guide 142 , which surrounds the docking induction 
cleaner , and a lower portion of the front cover 400 , which is light emitting unit 164 and has a front opening . 
disposed at a lower portion of the robot cleaner , extends far T herefore , a docking induction signal transmitted outside 
forward so that the power terminal and the charging terminal 45 from the docking induction light emitting unit 164 can be 
220 can be connected to each other . transmitted only through the front opening of the guide 142 . 

A terminal exposure hole 420 is formed at the lower Disposed in the guide 142 are a plurality of reflection 
portion of the front cover 400 so that the bent portion of the units 144 to further improve the linearity by limiting the 
charging terminal 220 can be exposed , and a side portion of transmission angle of the docking induction signal transmit 
the front cover 400 which extends backwards from the upper 50 ted through the front opening . The reflection unit 144 may 
and lower portions provides a space where a return induction have a shape of an inwardly protruding plate or projection . 
unit cover 120 described hereinafter and the upper cover 500 The reflection unit 144 protrudes inwardly from an inner 
can be installed . left side or an inner right side of the guide 142 . The 

The return induction unit cover 120 , which covers the side reflection units 144 form a series of layers including at least 
portion of the front cover 400 in part , is inserted into the 55 end and central portions of the guide 142 and the vicinity of 
front cover 400 . When the insertion is completed , a front the docking induction light emitting unit 164 . 
surface of the return induction unit cover 120 is disposed at In other words , the reflection units 144 protrude inwardly 
the upper portion of the front cover 400 . from both inner sides of the guide 142 , and ends of the 

The return induction unit cover 120 installed at the reflection units 144 facing each other are disposed away 
abovementioned position is formed of a transparent or 60 from each other at a predetermined distance . 
semi - transparent material so that a return induction signal , Therefore , a pair of the reflection units 144 facing each 
which is transmitted by an induction signal generating unit other form a layer , and the layer has a central opening to 
160 described hereinafter , can penetrate the return induction provide an optical path to the light transmitted by the 
unit cover 120 . docking induction light emitting unit 164 . 

The induction signal generating unit 160 , which is a group 65 The opening between the reflection units 144 formed in 
of infrared light emitting units , leads the robot cleaner to the abovementioned manner is formed on the same line as 
return to the charging device following a transmitted infra - the docking induction light emitting unit 164 . 
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Therefore , the docking induction signal transmitted by the The docking induction area 164 ' may be disposed toward 
docking induction light emitting unit 164 can pass through the overlapped part of the access induction areas 162 ' with 
the opening between the reflection units 144 only when the the docking induction light emitting unit 164 and the guide 
transmission angle toward the opening is relatively narrow . 142 disposed between the access induction light emitting 
When the transmission angle is relatively wide , the signal is 5 units 162 . 
blocked by the reflection units 144 and the transmission is Returning to the charging device heading toward the 
blocked . overlapped part of the access induction areas 162 ' , the robot 

Since the reflection unit 144 has a predetermined thick cleaner approaches the docking induction area 164 ' . After 
ness , the docking induction signal transmitted toward a side approaching the docking induction area 164 ' , the robot 
of the reflection unit 144 may be transmitted outside the cleaner is guided by the docking induction signal and moved 
guide 142 bumping into and reflected by the end of the to the charging device . 
reflection unit 144 . To prevent the phenomenon , the end of Here , the narrow transmission angle of the docking induc 
the reflection unit 144 slopes . tion signal reduces the lateral distance of the robot cleaner 

The end of each of the reflection units 144 slopes toward 15 moving on the path to the charging device . 
the opened front side of the guide 142 . Since the lateral movement of the robot cleaner is reduced 

In other words , a surface of the reflection unit 144 toward during the docking process , the docking accuracy can 
the opened front side of the guide 142 is longer than a increase . 
surface of the reflection unit 144 toward the docking induc Described hereinafter is the process in which the robot 
tion light emitting unit 164 so that the side of the reflection 20 cleaner returns to the charging device 1 having the above 
unit 144 slopes . mentioned structure . 

The docking induction signal which is transmitted toward When the battery of the robot cleaner runs out while the 
the slope of the end is not transmitted outside but blocked robot cleaner moves in a pre - set cleaning area carrying out 
inside the guide 142 because the reflection angle is toward cleaning or when the cleaning is completed , the robot 
the docking induction light emitting unit 164 . 25 cleaner returns to the charging device 1 to recharge the 

Therefore , the signal which is transmitted outside the battery . 
guide 142 has a relatively narrow transmission angle . To For the purpose , the robot cleaner transmits a signal to the 
receive the signal , the robot cleaner moves to an area where charging device 1 when the battery runs out or the cleaning 
the return signals transmitted by the access induction light is completed , requesting return induction , and the signal is emitting units 162 interact and then receives the docking 30 rece docking 30 received by the return induction unit 100 of the charging induction signal . device 1 . Illustrated in FIG . 6 for detailed description is the area of When the signal from the robot cleaner is received , the the induction signals generated by the charging device charging device 1 transmits the return induction signal according to the embodiment . 

As illustrated in the drawing , the signals transmitted by 35 tro through the access induction light emitting unit 162 which 
the return induction unit 100 toward the robot cleaner constitutes a part of the induction signal generating unit 160 . 
include the return induction signal to guide the robot cleaner The robot cleaner , detecting the return induction signal , 
toward the charging device 1 by using the access induction moves toward the charging device 1 following the return 
light emitting units 162 and the docking induction signal to induction signal . 
lead the robot cleaner and the charging device 1 for docking 40 During the abovementioned process , the rotation of the 
by using the docking induction light emitting unit 164 . wheels of the robot cleaner is controlled , in accordance with 

In guiding the robot cleaner to the charging device , the the direction of the received return induction signal , i . e . , the 
return induction signal controls rotation of wheels of the position of the access induction light emitting unit 162 
robot cleaner in accordance with the direction of transmis - which forms the access induction area 162 ' , so that the robot 
sion , and reduces the distance of the robot cleaner moving 45 cleaner can move to the overlapped part of the access 
sideways . induction areas 162 ' generated by the access induction light 

To this end , the access induction light emitting unit 162 is emitting unit 162 . 
provided in plurality , with the docking induction light emit - When the robot cleaner reaches the overlapped part of the 
ting unit 164 disposed between the access induction light access induction areas 162 ' , the robot cleaner moves to the 
emitting units 162 , and the access induction light emitting 50 charging device 1 following a docking guide signal trans 
units 162 transmit the return induction signals at a relatively m itted by the docking induction light emitting unit 164 . 
wide angle . Therefore , access induction areas 162 ' where the Here , the transmission angle of the docking guide signal 
access induction light emitting units 162 guide the robot transmitted by the docking induction light emitting unit 164 
cleaner to return may overlap in part as illustrated in FIG . 5 . is limited by the induction signal guide member 140 , and the 
Meanwhile , the docking induction signal guides the robot 55 width of the docking induction area 164 ' is narrowed . 

cleaner to allow the robot cleaner to dock with the charging Therefore , the lateral movement of the robot cleaner 
device and the power terminal to come into contact with the depending on the direction in which the docking induction 
charging terminal 220 . signal is received is reduced , and the robot cleaner docks 

The docking induction signal transmitted outside by the with the charging device 1 showing an increasingly linear 
docking induction light emitting unit 164 having the above - 60 movement as the robot cleaner approaches the charging 
mentioned purpose has a limited transmission angle because device 1 . 
of the induction signal guide member 140 . Via the abovementioned docking induction , the power 

In other words , the guide 142 and the reflection plate 144 terminal of the robot cleaner comes into stable contact with 
block the docking induction signal having a wide transmis - the charging terminal 220 of the charging device 1 
sion angle while exposing the docking induction signal have 65 The terminal supporting member 240 , which is disposed 
a narrow transmission angle , and a docking induction area at the lower side of the charging terminal 220 , elastically 
164 ' thereby has a relatively very narrow width . supports the charging terminal 220 so that the power termi 
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nal and the charging terminal 220 can remain in tight contact [ 3 . The charging device according to claim 2 , wherein the 
with each other and the docked robot cleaner can be induction signal guide member improves linearity of the 
recharged stably . docking induction signal by restricting a transmission angle 

When the recharging of the robot cleaner is completed and of the signal transmitted from the at least one docking 
the robot cleaner is removed from the charging device 1 for 5 induction light emitting unit . ] 
such reasons as cleaning or storage , the strength of stability 4 . The charging device according to claim 1 , wherein the 
of the terminal supporting member 240 comes into play and first and second reflection units protrude from both inner the charging terminal 220 returns to the position of initial sides of the guide to face each other , a space between the first exposure . and second reflection units facing each other being disposed The charging device according to the embodiment can 10 
reduce the transmission angle of the docking guide signal " on the same line as the at least one docking induction light 

emitting unit . ] transmitted by the docking induction light emitting unit , and [ 5 . The charging device according to claim 1 , wherein an increase the accuracy with which the robot cleaner is docked 
with the charging device . end of each of the first and second reflection unit slopes . ] 

Also , at the terminal unit , the power terminal of the 15 56 . The charging device according to claim 1 , wherein a L 
docked robot cleaner and the charging terminal of the surface of each of the first and second reflection units which 
charging device can remain in tight contact with each other is toward the at least one docking induction light emitting 
because the charging terminal is elastically supported . unit has a shorter projection length than a surface of each of 

Therefore , the charging device according to the embodi the first and second reflection units which is toward the 
ment can charge the robot cleaner efficiently . 20 opened front side of the guide . ] 

Although embodiments have been described with refer - [ 7 . The charging device according to claim 1 , wherein the 
ence to a number of illustrative embodiments thereof , it end of each of the first and second reflection units slopes 
should be understood that numerous other modifications and toward the opened front side . ] 
embodiments can be devised by those skilled in the art that 8 . A charging device of a robot cleaner , the charging 
will fall within the spirit and scope of the principles of this 25 device comprising : 
disclosure . More particularly , various variations and modi - a main body comprising a terminal unit to charge the 
fications are possible in the component parts and / or arrange robot cleaner , the main body defining an appearance of 
ments of the subject combination arrangement within the the charging device ; 
scope of the disclosure , the drawings and the appended an induction signal generating unit disposed at a side of 
claims . In addition to variations and modifications in the 30 t he main body , 
component parts and / or arrangements , alternative uses will wherein the induction signal generating unit comprises a 
also be apparent to those skilled in the art . pair of access induction light emitting units transmit 

ting a return induction signal for guiding the robot 
What is claimed is : cleaner to a return position , and one docking induction 
[ 1 . A charging device of a robot cleaner , the charging 35 light emitting unit guiding the robot cleaner to a 

device comprising : docking position by transmitting a docking induction 
a main body comprising a terminal unit configured to signal , and 

charge the robot cleaner , the main body defining an wherein the docking induction light emitting unit is dis 
appearance ; posed between the access induction light emitting 

an induction signal generating unit disposed at a side of 40 units ; 
the main body to transmit a return induction signal to an induction signal guide member disposed at a side of 
the robot cleaner ; and the induction signal generating unit to enhance dock 

an induction signal guide member disposed at a side of the ing performance of the robot cleaner , and 
induction signal generating unit to enhance docking an extended direction of the pair of access induction light 
performance of the robot cleaner by improving linearity 45 emitting units crosses a direction of transmitting the 
of the return induction signal by limiting a transmission docking induction signal , 
angle of the return induction signal transmitted by the wherein the induction signal guide member comprises a 
induction signal generating unit , guide having a front opening to guide the docking 

wherein the induction signal generating unit comprises at induction signal , and first and second reflections units 
least one docking induction light emitting unit to guide 50 are extended from the guide to partially block the 
the robot cleaner to a docking position by transmitting docking induction signal and spaced apart from each 
a docking induction signal , other , 

wherein the induction signal guide member comprises a wherein the one docking induction light emitting unit is 
guide which is opened at a front side and surrounds at configured to transmit the docking induction signal to 
least both sides of the at least one docking induction 55 an area where the signals transmitted by the access 
light emitting unit , and first and second reflections units induction light emitting units overlap , and 
are extended from the guide to block the docking wherein the induction signal guide member improves the 
induction signal and spaced apart from each other , and linearity of the docking induction signal by limiting the 

wherein an extended direction of the first and second transmission angle of the docking induction signal 
reflection units crosses a direction of transmitting the 60 transmitted from the docking induction light emitting 
docking induction signal . ] unit . 

[ 2 . The charging device according to claim 1 , wherein the 9 . The charging device of claim 8 , wherein the guide 
induction signal generating unit further comprises at least a surrounds the docking induction light emitting unit . 
pair of access induction light emitting units to transmit the 10 . The charging device of claim 9 , wherein a plurality of 
return induction signal for guiding the robot cleaner to a 65 reflection units are extended from the guide and the reflec 
return position , and the at least a pair of access induction tion units are spaced at a predetermined distance from each 
light emitting units are disposed outside the guide . ] other . 
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11 . The charging device of claim 10 , wherein the reflection 
units protrude from both inner sides of the guide to face each 
other . 

12 . The charging device of claim 11 , wherein a space , 
between the reflection units facing each other , is disposed on 5 
the same line as the docking induction light emitting unit . 

13 . The charging device of claim 10 , wherein an end of 
each of the reflection units slopes . 

14 . The charging device of claim 10 , wherein a surface of 
each of the reflection units which is toward the docking 10 
induction light emitting unit has a shorter projection length 
than a surface of each of the reflection units which is toward 
the opened front side of the guide . 

15 . The charging device of claim 10 , wherein an end of 
each of the reflection units slopes toward the opened front 15 
side of the guide . 


