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ROBOT CLEANING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Korean 
Patent Application No. 10-2006-0001922, filed on Jan. 6, 
2006 in the Korean Intellectual Property Office, the disclo 
sure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates to a cleaner, and, more par 

ticularly, to a robot cleaning system for enabling automatic 
cleaning using a robot cleaner as well as manual cleaning 
using labor of a user. 
0004 2. Description of the Related Art 
0005. A cleaner is a device for cleaning the room and is 
typically used to remove dust, dirt, and debris in a room. 
Generally used is a vacuum cleaner for collecting dust and 
loose debris by a suction force generated from a low 
pressure unit. Recently, a robot cleaner, which is designed to 
remove dust and loose debris from the floor while moving on 
the floor via self-traveling and without manual operation, 
has been developed. Hereinafter, the term “automatic clean 
ing refers to a cleaning operation performed by the robot 
cleaner that removes dust and loose debris while moving by 
itself, whereas the term “manual cleaning” refers to a 
cleaning operation performed by a person using a vacuum 
cleaner. 

0006 Although the robot cleaner is able to reduce the 
labor required for manual cleaning, the robot cleaner still has 
several limitations. Accordingly, Solutions to improve the 
robot cleaner are receiving careful study. As one example of 
the solutions, Korean Patent Registration No. 10-4594.66 
discloses a robot cleaner having an improved cleaning 
ability sufficient to clean dust in corners of a room. 
0007. In spite of the study, most current robot cleaners 
have the following several problems. Firstly, the automatic 
cleaning function of the cleaning robot is limited to the floor. 
The cleaning robot is not successful in automatic cleaning in 
other areas, for example, the Surface of a sofa, shelf, or the 
like, and therefore, has a limited cleaning area. Secondly, the 
cleaning robot is Smaller than a general vacuum cleaner, and 
is unable to generate a strong Suction force, resulting in 
insufficient cleaning. 
0008. Due to the above-described problems of the clean 
ing robot, there still exists a need for a person to manually 
clean specific places with a general vacuum cleaner rather 
than the cleaning robot. A cleaning robot cannot reach all 
places. Additionally, manual cleaning is preferred over a 
cleaning robot because a cleaning robot lacks adequate 
power to Sufficiently clean all areas. 
0009 Meanwhile, when using the robot cleaner, it is 
necessary to prepare a docking station, which is located at a 
specific place in a room. The docking station serves a dual 
purpose: to charge the rechargeable battery included in the 
robot cleaner and to remove dust and debris collected in the 
robot cleaner while the cleaning robot is docked. 
0010. Accordingly, a cleaning operation using both auto 
matic cleaning and manual cleaning tools require the use of 
the cleaning robot, the docking station, and a general 
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vacuum cleaner. This results in increased costs and reduces 
the amount of indoor space available. 

SUMMARY OF THE INVENTION 

0011 Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
and, in part, will be apparent from the description, or may be 
learned by practice of the invention. 
0012. Therefore, the invention has been made in order to 
solve the above problems, and it is an aspect of the invention 
to provide a robot cleaning system capable of performing 
automatic cleaning and manual cleaning with a minimal 
number of devices. 
0013. It is another aspect of the invention to provide a 
robot cleaning system capable of removing dust and debris 
collected in a robot cleaner during manual cleaning. 
0014. In accordance with one aspect, the invention pro 
vides a robot cleaning system including: a first cleaning unit 
to perform automatic cleaning while moving by itself in an 
area to be cleaned; and a second cleaning unit to perform 
manual cleaning while being coupled to the first cleaning 
unit as it is moved by a user in an area to be cleaned. 
0015 The first cleaning unit may have a dust outlet to 
deliver dust, Sucked or vacuumed thereinto, to the second 
cleaning unit when the first cleaning unit is coupled to the 
second cleaning unit, and the second cleaning unit may have 
a connection port corresponding to the dust outlet. 
0016. The robot cleaning system may further include a 
connector mounted in the first cleaning unit or second 
cleaning unit to connect the dust outlet to the connection port 
when the first cleaning unit is coupled to the second cleaning 
unit. 
0017. The dust outlet may be provided with a first open 
ing/closing member to open the dust outlet only when the 
first cleaning unit is coupled to the second cleaning unit. 
0018. The first cleaning unit may include: a body; and a 

first dust collector mounted in the body to collect the dust 
vacuumed, wherein the dust outlet is connected to the first 
dust collector. 
0019. The first cleaning unit may include: a body; a first 
blower mounted in the body to provide power required to 
vacuum dust; and an outlet to discharge an air stream, 
generated by the first blower, to the outside of the body, and 
the outlet may be provided with a second opening/closing 
member to open and close the outlet. 
0020. The first cleaning unit may further include a 
rechargeable battery, and a display for the battery life of the 
rechargeable battery. The second cleaning unit includes a 
charger for the rechargeable battery when the first cleaning 
unit is coupled to the second cleaning unit, in order to charge 
the rechargeable battery. 
0021. The second cleaning unit may include: a body 
configured to connect the first cleaning unit when the first 
cleaning unit is coupled to the second cleaning unit; a second 
blower mounted in the body to provide the power required 
to vacuum dust; and a second dust collector to collect the 
dust delivered from the first cleaning unit through the dust 
outlet and the connection port. 
0022. In accordance with another aspect, the invention 
provides a robot cleaning system including: a first cleaning 
unit having a first blower and a first dust collector to vacuum 
and collect dust, the first cleaning unit being adapted to 
perform automatic cleaning while moving by itself in an 
area to be cleaned; and a second cleaning unit having a 
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second blower and a second dust collector to vacuum and 
collect dust, the second cleaning unit being adapted to 
perform manual cleaning while being coupled to the first 
cleaning unit as it is moved by a user in an area to be 
cleaned. 
0023 The first cleaning unit may have: an inlet to 
vacuum dust from the floor of the area to be cleaned; a first 
suction channel to connect the inlet to the first dust collector; 
and a dust outlet that is connected to the first dust collector, 
so as to deliver the dust, collected in the first cleaning unit 
from the first Suction channel, to the second cleaning unit 
when the first cleaning unit is coupled to the second cleaning 
unit. 
0024. The dust outlet may be provided with an opening/ 
closing member to open the dust outlet only when the first 
cleaning unit is coupled to the second cleaning unit, whereby 
the dust is collected in the first dust collector by passing 
through the inlet and the first suction channel when the first 
cleaning unit performs automatic cleaning. 
0025. The second cleaning unit may have: a connection 
port to transport the dust delivered from the first cleaning 
unit to the second cleaning unit; and a second Suction 
channel to connect the connection port to the second dust 
collector, whereby the dust is collected in the second dust 
collector by passing through the inlet, first Suction channel, 
dust outlet, connection port, and second Suction channel in 
this sequence when the first cleaning unit is coupled to the 
second cleaning unit. 
0026. Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. These and/or other aspects and advantages of the 
invention will become apparent and more readily appreci 
ated from the following description of the embodiments, 
taken in conjunction with the accompanying drawings, of 
which: 
0028 FIG. 1 is a perspective view showing the exterior 
of a robot cleaning system in accordance with the invention; 
0029 FIG. 2 is a side sectional view showing the con 
figuration of a first cleaning unit of the robot cleaning system 
in accordance with the invention; 
0030 FIG. 3 is a side sectional view showing the con 
figuration of a second cleaning unit of the robot cleaning 
system in accordance with the invention; and 
0031 FIG. 4 is a side sectional view of the robot cleaning 
system in accordance with the invention, showing the first 
and second cleaning units, which are coupled to each other. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0032 Reference will now be made in detail to the 
embodiment of the invention, examples of which is illus 
trated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiment 
is described below to explain the invention by referring to 
the figures. 
0033. As shown in FIGS. 1 to 4, the robot cleaning 
system in accordance with the invention includes a first 
cleaning unit 100 to perform automatic cleaning while 
moving by itself in an area to be cleaned, and a second 
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cleaning unit 200 to perform manual cleaning when it is 
coupled to the first cleaning unit 100. The first cleaning unit 
100 serves as an independent robot cleaner, and the second 
cleaning unit 200 serves as a vacuum cleaner for manual 
cleaning when it is coupled to the first cleaning unit 100. 
When the first cleaning unit 100 is connected to the second 
cleaning unit 200, the second cleaning unit 200 utilizes the 
first cleaning unit 100 as a Suction piece to vacuum dust and 
loose debris from the floor. 

0034. As shown in FIG. 2, the first cleaning unit 100 
includes a body 110, a first blower 120 mounted in the body 
110 to provide power required to vacuum dust and loose 
debris, and a first dust collector 130 mounted in the body 110 
to collect the dust and debris that is vacuumed. Although not 
shown, the first blower 120 has a suction motor, and a fan 
that is rotated by the suction motor. 
0035. A pair of wheels 111 for moving the first cleaning 
unit 100 is provided at a bottom wall of the body 110. Each 
of the two wheels 111 is adapted to be selectively driven by 
a drive motor (not shown), to enable the first cleaning unit 
100 to move in a desired direction. A camera 112 is provided 
on the outside of the body 110. The camera 112 serves to 
film images around the first cleaning unit 100, in order to 
determine the position of the first cleaning unit 100, and to 
recognize obstacles, such as walls or furniture, located 
around the first cleaning unit 100. 
0036. The first cleaning unit 100 has an inlet 113 formed 
at the bottom wall of the body 110 to vacuum dust and loose 
debris from the floor of an area to be cleaned, a first outlet 
114 to discharge an air stream that is generated by the first 
blower 120 to the outside of the body 110, and a dust outlet 
115 formed at a top wall of the body 110 to deliver the dust 
and debris into the second cleaning unit 200 when the first 
cleaning unit 100 is coupled to the second cleaning unit 200. 
0037 Abrush 116 is rotatably mounted in the proximity 
of the inlet 113 of the body 110 to sweep up dust and loose 
debris from the floor B. A first suction channel 117 connects 
the inlet 113 and the first dust collector 130 and is located 
between the inlet 113 and the first dust collector 130. 

0038. The dust outlet 115 is used to communicate with 
both the first suction channel 117 and the first dust collector 
130. The dust outlet 115 is provided with a first opening/ 
closing member 140 to open the dust outlet 115 only when 
the first cleaning unit 100 is coupled to the second cleaning 
unit 200. Specifically, when the first cleaning unit 100 
independently performs automatic cleaning, the first open 
ing/closing member 140 closes the dust outlet 115 to allow 
the dust and debris vacuumed with the first suction channel 
117 to remain in the first dust collector 130. Also, when the 
first cleaning unit 100 is coupled to the second cleaning unit 
200 to perform manual cleaning, the first opening/closing 
member 140 opens the dust outlet 115 in order to guide the 
dust and debris collected in the first cleaning unit 100 into 
the second cleaning unit 200. 
0039. The first outlet 114 is provided with a second 
opening/closing member 150 to open and close the first 
outlet 114. When the first cleaning unit 100 independently 
performs automatic cleaning, the second opening/closing 
member 150 opens the first outlet 114 to allow an air stream 
that has passed through the first dust collector 130, to be 
discharged out of the body 110. Also, when the first cleaning 
unit 100 is coupled to the second cleaning unit 200 to 
perform manual cleaning, the second opening/closing mem 
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ber 150 closes the first outlet 114 to prevent the air stream 
from leaking through the first outlet 114. 
0040. The first cleaning unit 100 includes a rechargeable 
battery 160 to supply the power required to operate the first 
cleaning unit 100. The rechargeable battery 160 is connected 
to a charging terminal 161, which protrudes upward out of 
the body 110 in order to allow the rechargeable battery 160 
to be charged by a commercial alternator when the first 
cleaning unit 100 is unattached or connected to the second 
cleaning unit 200. As shown in FIGS. 1 and 2, the first 
cleaning unit 100 includes a display 118. The display 118 is 
used to show the battery life of the rechargeable battery 160 
and provide a menu for the user's settings for automatic 
cleaning. 
0041 As shown in FIG. 3, the second cleaning unit 200 
includes a body 210, a second blower 220 mounted in the 
body 210 to provide power required to vacuum dust and 
loose debris during manual cleaning, and a second dust 
collector 230 mounted in the body 210 to collect the dust and 
debris vacuumed. Here, the second dust collector 230 may 
be a dust envelope, or cyclone dust collector that is widely 
used for cleaning. Although not shown, the second blower 
220 has a suction motor, and a fan to be rotated by the 
Suction motor. 

0042. The body 210 of the second cleaning unit 200 has 
a protruding portion 211, which extends forward from a 
lower end of the body 210 to define a receiving space S, 
which is utilized to house the first cleaning unit 100. The 
protruding portion 211 is formed with a connection port 212 
at a position corresponding to the dust outlet 115 when the 
first cleaning unit 100 is coupled to the second cleaning unit 
200. The connection port 212 is used to transport the dust 
and debris from the first cleaning unit 100 to the second 
cleaning unit 200. 
0043. A connector 240 is fitted into the connection port 
212 to connect the dust outlet 115 to the connection port 212 
when the first cleaning unit 100 is coupled to the second 
cleaning unit 200. The connector 240 may be selected from 
a variety of different members used to connect the connec 
tion port 212 with the dust outlet 115 when the first cleaning 
unit 100 is coupled to the second coupling unit 200. In the 
present embodiment, the connector 240 is a movable tube 
mounted in the station body 210 that can extend vertically to 
couple the first cleaning unit 100 with the second coupling 
unit 200. For example, when the first cleaning unit 100 is 
coupled to the second cleaning unit 200, the movable tube 
partially protrudes downward out of the body 210 to connect 
the connection port 212 with the dust outlet 115 (See FIGS. 
3 and 4). Alternatively, the connector 240 may be mounted 
in the first cleaning unit 100. 
0044. There is a second suction channel 213 between the 
connection port 212 and the second dust collector 230 in 
order to guide the dust and debris, transferred through the 
connection port 212, into the second dust collector 230. 
Also, a second outlet 214 is formed at a rear wall of the body 
210 to discharge an air stream, generated by the second 
blower 220, to the outside of the body 210. 
0045. A charger 250 is mounted in the body 210 to charge 
the rechargeable battery 160 of the first cleaning unit 100. A 
power terminal 251 that is located on a side of the charger 
250 is used to electrically connect the charger 250 to the 
charging terminal 161 when the first cleaning unit 100 is 
coupled to the second cleaning unit 200. 
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0046. The second cleaning unit 200 has a power cord 260 
to apply the electric power that is required for the operation 
of the second cleaning unit 200, or to supply electric power 
to the charger 250. 
0047. Hereinafter, the operation of the robot cleaning 
system associated with the subject of the invention will be 
explained. When automatic cleaning is performed by use of 
the first cleaning unit 100, the first cleaning unit 100 acts to 
vacuum and remove dust and loose debris from the floor B 
in an area that is automatically cleaned when the first 
cleaning unit 100 moves by itself. When the first cleaning 
unit 100 is used without the second cleaning unit 200, the 
first opening/closing member 140 of the first cleaning unit 
100 closes the dust outlet 115, while the second opening/ 
closing member 150 opens the first outlet 114. Accordingly, 
the dust and debris, vacuumed through the inlet 113 and the 
first suction channel 117, are collected in the first dust 
collector 130, and the vacuumed air is discharged out of the 
body 110 through the first outlet 114. Closing the dust outlet 
115 prevents any dust or debris from escaping from the first 
dust collector 130 of the first cleaning unit 100. 
0048. To perform manual cleaning, the first cleaning unit 
100 is coupled to the second cleaning unit 200. The first 
cleaning unit 100 is coupled to a lower region of the second 
cleaning unit 200, such that the second cleaning unit 200 
utilizes the first cleaning unit 100 as a suction piece to 
vacuum the dust and loose debris from the floor B. When the 
first cleaning unit 100 is coupled to the second cleaning unit 
200, the connection port 212 of the second cleaning unit 200 
connects with the dust outlet 115 of the first cleaning unit 
100 by use of the connector 240. The second opening/ 
closing member 150 closes the first outlet 114 of the first 
cleaning unit 100. During manual operation, the first blower 
120 is not operated, and only the second blower 220 
operates. Thereby, the dust and debris that are vacuumed 
from the floor B of an area to be cleaned, pass through the 
inlet 113, first suction channel 117, dust outlet 115, connec 
tion port 212, and second suction channel 213 in this 
sequence, to be collected into the second dust collector 230. 
Simultaneously, the dust and debris, collected in the first 
dust collector 130, are delivered into the second dust col 
lector 230 by passing through the dust outlet 115, connection 
port 212, and second suction channel 213. Transferring the 
dust and debris into the second dust collector 230 has the 
effect of emptying the first dust collector 130 of the first 
cleaning unit 100 automatically during the manual opera 
tion. Therefore, it is possible to reduce the inconvenience 
caused by the disposal of the dust and debris collected in the 
first dust collector 130, and to eliminate the need for a 
separate docking station required for each cleaning unit. 
0049. During the automatic cleaning using the first clean 
ing unit 100, the first cleaning unit 100 is coupled to the 
second cleaning unit 200 Such that the charging terminal 161 
of the first cleaning unit is connected to the power terminal 
251 found on the second cleaning unit 200, the rechargeable 
battery 160 is automatically charged. In this case, the first 
cleaning unit 100 is not connected to the second cleaning 
unit 200 via the connector 240. The first cleaning unit 100 
is connected to the second cleaning unit 200 using the 
connection port 212. 
0050 Although the present embodiment describes an 
example in that the first cleaning unit 100 includes the first 
blower 120 to remove dust and loose debris by suction, 
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alternatively, a brush, which is rotated by a motor, may be 
used to Sweep up the dust and loose debris. 
0051. The invention provides a robot cleaning system 
wherein a first cleaning unit 100 (i.e. robot cleaner) is used 
for automatic cleaning and can also be used to perform a 
manual cleaning operation, which improves the utility of the 
system. Also, according to the invention, dust and debris that 
was collected in the robot cleaner can be removed from the 
robot cleaner during manual operation. Thus, the cleaning 
convenience of the first cleaning unit is improved. Further, 
a second cleaning unit can be used as a charging device for 
the first cleaning unit. This eliminates a need for a separate 
docking system, which increases convenience in use and 
decreases costs. Accordingly, when compared to the con 
ventional cleaning operation that requires a plurality of 
devices to perform both automatic cleaning and manual 
cleaning, the invention reduces costs and the space needed 
to store and operate the cleaning devices. 
0052 Although embodiments of the invention have been 
shown and described, it would be appreciated by those 
skilled in the art that changes may be made in this embodi 
ment without departing from the principles and spirit of the 
invention, the scope of which is defined in the claims and 
their equivalents. 
What is claimed is: 
1. A robot cleaning system, comprising: 
a first cleaning unit to perform automatic cleaning while 
moving by itself in an area to be cleaned; and 

a second cleaning unit to perform manual cleaning while 
being coupled to the first cleaning unit as it is moved by 
a user in an area to be cleaned. 

2. The robot cleaning system according to claim 1, 
wherein the first cleaning unit has a dust outlet to transport 
dust, dirt, and debris, vacuumed thereinto, to the second 
cleaning unit when the first cleaning unit is coupled to the 
second cleaning unit; and 

the second cleaning unit has a connection port corre 
sponding to the dust outlet. 

3. The robot cleaning system according to claim 2, further 
comprising: 

a connector mounted in the first cleaning unit or the 
second cleaning unit to connect the dust outlet to the 
connection port when the first cleaning unit is coupled 
to the second cleaning unit. 

4. The robot cleaning system according to claim 2, 
wherein the dust outlet is provided with a first opening/ 
closing member to open the dust outlet only when the first 
cleaning unit is coupled to the second cleaning unit. 

5. The robot cleaning system according to claim 2, 
wherein the first cleaning unit includes a body; and 

a first dust collector mounted in the body to collect the 
dust Sucked, 

wherein the dust outlet communicates with the first dust 
collector. 

6. The robot cleaning system according to claim 1, 
wherein the first cleaning unit includes body, a first blower 
mounted in the body to provide power required to Suck dust, 
and an outlet to discharge an air stream, generated by the 
first blower, to the outside of the body; and 

the outlet is provided with a second opening/closing 
member to open and close the outlet. 
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7. The robot cleaning system according to claim 1, 
wherein the first cleaning unit further includes a recharge 
able battery, and the second cleaning unit includes a charger 
to be electrically connected to the rechargeable battery when 
the first cleaning unit is coupled to the second cleaning unit, 
to charge the rechargeable battery. 

8. The robot cleaning system according to claim 2, 
wherein the second cleaning unit includes: 

a body configured to receive the first cleaning unit when 
the first cleaning unit is coupled to the second cleaning 
unit; 

a second blower mounted in the body to provide power 
required to Suck dust; and 

a second dust collector to collect the dust delivered from 
the first cleaning unit through the dust outlet and the 
connection port. 

9. A robot cleaning system, comprising: 
a first cleaning unit having a first blower and a first dust 

collector to Suck and collect dust, the first cleaning unit 
being adapted to perform automatic cleaning while 
moving by itself in an area to be cleaned; and 

a second cleaning unit having a second blower and a 
second dust collector to Suck and collect dust, the 
second cleaning unit being adapted to perform manual 
cleaning while being coupled to the first cleaning unit 
as it is moved by a user in an area to be cleaned. 

10. The robot cleaning system according to claim 9. 
wherein the first cleaning unit has: an inlet to Suck dust from 
the floor of the area to be cleaned; a first Suction channel to 
connect the inlet to the first dust collector; and a dust outlet 
to communicate with both the first suction channel and the 
first dust collector, so as to deliver the dust, collected in the 
first cleaning unit, to the second cleaning unit when the first 
cleaning unit is coupled to the second cleaning unit. 

11. The robot cleaning system according to claim 10, 
wherein the dust outlet is provided with an opening/closing 
member to open the dust outlet only when the first cleaning 
unit is coupled to the second cleaning unit, 

whereby the dust is collected in the first dust collector by 
passing through the inlet and the first Suction channel 
when the first cleaning unit performs automatic clean 
ing. 

12. The robot cleaning system according to claim 10, 
wherein the second cleaning unit has: a connection port to 
receive the dust delivered from the first cleaning unit; and 

a second Suction channel to connect the connection port to 
the second dust collector, 

wherein the dust is collected in the second dust collector 
by passing through the inlet, first Suction channel, dust 
outlet, connection port, and second Suction channel in 
this sequence when the first cleaning unit is coupled to 
the second cleaning unit. 

13. The robot cleaning system according to claim 10, 
wherein the first cleaning unit further includes a recharge 
able battery, and the second cleaning unit includes a charger 
to be electrically connected to the rechargeable battery when 
the first cleaning unit is coupled to the second cleaning unit, 
to charge the rechargeable battery. 


