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(57) Abréegée/Abstract:

Provided Is an electric cleaning device that makes it possible to achieve a simplified configuration, that is capable of minimizing
power consumption, and that is unlikely to cause interference with other devices. A charging device (12) comprises light-emitting
units (55L) and (55R) that are arranged at positions that are apart from each other and that each transmit a guidance signal that
guides an electric vacuum cleaner main body (11). The charging device (12) comprises a charging device control unit (58) that
causes the same guidance signal to be transmitted from the light-emitting units (55L) and (55R) at different times. The electric
vacuum cleaner main body (11) comprises a light-emitting unit (33) that transmits a request signal. The electric vacuum cleaner
main body (11) comprises a light-recelving unit (32) that is capable of receiving the guidance signal that is transmitted from the light-
emitting units (55L) and (55R). The reception state at the light-recelving unit (32) of the two guidance signals that are transmitted at

different times from the light-emitting units (55L) and (55R) Is used by a control unit (37) to cause a main body case (20) to travel
toward the charging device (12).
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comprises light-emitting units (55L) and (55R) that are arranged at positions that are
oL apart from each other and that each transmit a guidance signal that guides an electric
" < vacuum cleaner main body (11). The charging device (12) comprises a charging
K device control unit (58) that causes the same guidance signal to be transmitted from
(@ the light-emitting units (55L) and (55R) at different times. The electric vacuum
1z cleaner main body (11) comprises a light-emitting unit (33) that transmits a request
signal. The electric vacuum cleaner main body (11) comprises a light-receiving unit
(32) that 1s capable of receiving the guidance signal that 1s transmitted from the light-
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. | the two guidance signals that are transmitted at different times from the light-emitting
units (55L) and (55R) 1s used by a control unit (37) to cause a main body case (20) to
travel toward the charging device (12).
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DESCRIPTION

Traveling Device

L]

TECHNICAL FIELD

(0001 ]

An embodiment of this invention relates to a traveliling
device 1ncluding an autonomous traveling unit capable of
traveling autonomously and a beacon unit to guide the

autonomous traveling unit.

BACKGROUND ART
(0002 ]

A conventional vacuum cleaner (cleaning ropot), which
1s an autonomous traveling type, for example, cleans a floor
surface as a surface to be cleaned, whille traveling on the
floor surface autononously and detecting an obstacle etc. by
using a sensocr. This vacuum cleaner 1s generally controlled
1n such a way that after 1t finishes cleaning, the vacuum
cleaner returns to a charging unit (goes home) autonomously
for charge of a built-in secondary cell. The charging unit
outputs a gulde signal such as an infrared ray to guide the

vacuum cleaner to the charging unit.,

1 0003]

For example, to guide the vacuum cleaner, the charging
unit outputs a left-side guilide signal and a right-side guilde
signal. The vacuum cleaner 1s controlled to move to the right
s:de relatively 1n response to recelipt of the left-side guide
si1gnal and to the left side relatively 1n response to recelpt
of the right-side guide signal. As a result, Lhe vacuum
cleaner can be guided towards the charging unit along an area
where both of these guide signals can be received.

(0004 ]



If the charging unit 1s to output these left-side and
right-side guide signals simultaneously, these signals should
pe of different types soas tobe distinguished fromeach other.
This complicates a structure or processing required for
generating signals. Additionally, the charging unit is to
output guide signals all the time. As a result of this, a large
amount of power will be consumed and interference with a signal

output, for example, from a different unit may be caused

casily.

Citation List
Patent Literature

10005]

PTL 1: Japanese Patent No. 4480730

SUMMARY OF INVENTION
Technical Problem

[0006]

A problem to be solved by this invention is to provide
a traveling device capable of having a simple structure,
reducing power consumption, and making interference with a

different unit unlikely.

solution to Problem
0007 ]
According to one aspect, there is provided a traveling

device comprising an autonomous traveling unit capable of
traveling autonomously and a beacon unit to guide the

autonomous traveling unit,

the beacon unit comprising:
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a beacon unit-side receiving part capable of receiving

a demand signal from the autonomous traveling unit;

a first Dbeacon unit-side transmitting part and a

different second unit-side transmitting part arranged in

positions separated from each other, the beacon unit-side

transmitting parts transmitting respective guide signals to

gulde the autonomous traveling unit when the beacon unit-side

receilving part receives the demand signal; and

a transmission controller to make the first beacon

unit-side transmitting part and the second beacon unit-side

transmitting part transmit the respective guide signals of

the same code and transmitted according “o respective timings

pased on timing when the beacon unit-side receiving part

recelves the demand signal,

the autonomous traveling unit comprising:

a body case;

a drive wheel to allow travel of the body case;

a controller to make the body case travel autonomously

by controlling drive of the drive wheel;

a transmitting part to transmit the demand signal; and

& recelving part capable of receiving the respective

2a
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guide signals transmitted from the first beacon unit-side

transmitting part and the second beacon unit-side

transmitting part,

wherein, based on timing of transmission of the demand

signal from the transmitting part, the controller

distinguishes the two guide signals transmitted from the first

peacon unit-side transmitting part and the second beacon

unit-side transmitting part according to their time

differences from the timing, and makes the body case travel

toward the beacon unit depending on respective receiving

statuses at the receiving part of the distinguised qguide

signals.

Preferred embodiments are described hereinbelow.

A traveling device according to an embodiment includes

r~

an autonomous traveling unit capable of traveling

autonomously and a beacon unit to guide the autonomous

travelling unit. The beacon unit includes a beacon unit-side

recelving part capable of receiving a demand signal from the

autonomous traveling unit. The beacon unit further includes

one peacon unit-side transmitting part and a different beacon

20
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unit-side transmitting part arranged 1n positions separated
from each other. The beacon unit-side tTransmitting parts
transmit respective guide signals to guide thc autonomous
travelling unit. The Dbeacon unit further 1ncludes a
transmission controller to make the one beacon unit-side
transmitting part and the different beacon unit-side
transmitting part transmilt the respective guide signals that
are same guide signals which are transmitted according to
respective timings. The autonomous travelilng unit i1ncludes
a body case. The autonomous traveling unit further i1ncludes
adrive wheel toallow travel of the body case. The autonomous
traveling unit further includes a controller to make the body
case travel autonomously by controlling drive of the drive
wheel. The autonomous traveling unit further 1includes a
transmitting part to transmit the demand signal. The
autonomous traveling unit further inc:udes a rccelving part
capable of receiving the respective guide signals transmitted
from the one beacon unit-side transmitting part and the
different Dbeacon unit-side transmitting part. The
controller makes the body case travel toward the beacon unit
depending on respective receiving statuses at the receiving
part of the two guide signals transmitted from tThc one peacon
unit-side transmitting pvart and the different Dbeacon
unit-side transmitting part according to the respective

Cimings.

BRIEF DESCRIPTION OF DRAWINGS
(0008 ]

Fig. 1 is a perspective view showing an embodiment of
a traveling device. Fig. 2(a) 1s a block diagram showlng
the internal structure of an autonomous traveling unit of the

traveling device and Fig. 2(b) 1s a block diagram showing the

3
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internal structure of a beacon unit of the traveling device.

Fig. 3 1s a plan vicw showing the autonomous travelilng
unit from below.

Fig. 4 is a timing chart with (a) to (g) showing control
of the embodiment of the traveling device.

Fig. b is a plan view schematically showling principle

of guide for the autonomous traveling unit by the beacon unit.

DESCRIPTION OF EMBODIMENTS

(0009 ]

The structure of an embodiment 1s described below by
referring tTo Figs. 1 to 5.

(Q0_20]

By referring to Figs. 1 to 5, 10 indicates a vacuum
cleaner as a traveling device. The vacuum cleaner 10 includes
a vacuum cleaner body 11 as an autonomous traveling unit and
a chargirg unit (charging table) 12 functioning as a charging
base for the vacuum cleaner body 11 and as a beacon unit to
gulide the vacuum cleaner body 11.

[0C11]

In this embodiment, the vacuum cleaner body 11 1s what
is called a self-propelled robot cleaner to clean a floor
surface as a surface to be cleaned while traveling
autonomously (in a self-propelledmanner) on the floor surface.
The vacuum cleaner body 11 includes: a hollow body case 20
as a traveling and cleaning part; an electric blower 21 as
an operating part (cleaning part) hcused in the body case 20;
a dust collecting part 22 communicating with an i1ntake side
of the electric blower 21; drive wheels 23, 23 for example
as multiple (a pair of) driving parts for traveling; motors
24, 24 that are driving elements (driving parts) functioning

as operating parts to drive the corresponding drive wheels
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23, 23, a turning wheel 25 for turning motion; side brushes
26, 26 that are auxiliary cleaning elements for example
functioning as multiple (a palr of) turning clean-up parts
(cleaning parts) arranged at a lowcr side of the body case
20 1n a manner allowing turning motion of the side brushes
26, 26 along the floor surface; side brush motors 27, 27 that
arc turning driving elements (turning driving parts)
functioning as opcrating parts (clcaning parts) to make the
corresponding side brushes 26, 26 turn; a rotary brush 28 that
1s a clecaning element functioning as a rotary clean-up part
(clecaning part) rotatably arranged at tne lower side of the
body case 20; and a brush motor 29 that 1s a rotation driving
element (rotation driving part) functioning as an operating
cart (cleaningpart) to rotate the rotary brush 28, for example.
The vacuum cleaner body 11 further includes a sensor part 31
that 1s an operating part with various sensors functioning
as an 1nput/output and control part; a light receiving part
32 that 1s a traveling unzt recelving element (travelling unit
receilving part) functioning as a recelving element (receliving
part); a lignt emitting part 33 that 1s a traveling unit
Cransmitting element (traveling unit transmitting part)
functioning as a transmitting element (transmitting part);
a touch panel 324 having the function of an input opecration
element {(1nput operatlion part) and that of a display element
(display part); and a controller 37 formed of a circult board
and the li1ke, for example. The vacuumcleaner body 11 includes
a secondary cell 39 housed in the bocy case 20 to feed power
toeach of the aforementionedparts. In thebelow, adirection
along a travelingdirection of the vacuum cleaner body 11 (body
case 20) 1s called a forward and rearward direction (including
a direction of an arrow FR and an arrow RR shown for example

1n Fig. 1). A lateral direction (direction toward opposite
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sides) crossing (perpendicular) to the forwarc and rearward

direction 1s called a width direction.

(0012 ]

The body case 20 1s formed i1into the shape of a flat
circular column (disc)! or the like using synthetic resin, for
example. The body case 20 has an intake port 41 extending long
in the width direction, specifically horizontally long opened
in a position close to a rear side of a lower surface of thne
circular shape relative to a central area of the lower surface
1n the width direction.

[0C13]

The intake port 41 communicates with the 1ntake side
of the eclectric blower 2. through the dust collectling part
22. The rotary brush 28 is rotatably arranged in the intake
port 41.

(0014 ]

The electric blower 21 is to generate negative pressure
by being driven to suck dust and dirt into the dust collecting
part 22 through the intake port 41. As an example, the
clectric blower 21 is housed 1nside the body case 20 such that
the intake side 1is pointed rearward and an axis direction
extends in the forward and rearward direction (horizontal
direction). The electric blower 21 becomes unnecessary 1if
dust and dirt are to be swept up into the dust collecting part
22 for example with the rotary brush 28. Thus, the electric
blower 21 is not an essentlal structure.

[0015]

The dust collecting part 22 is to collect dust and dirt
sucked in through the intake port 41 In response to drive of
the electric blower 21.

[0016]

Fach drive wheel 23 1s to make the vacuunm cleaner body
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11 (the body case 20) travel (autonomously) on a floor surface
in a direction of forward movement and that of rearward

movement. Specifically, each drive wheel 23 1s prepared for

traveling. Each drive wheel 23 has a rotary axis not shown
in the drawings extending in the lateral width direction. The
drive wheels 23 arc arranged symmetrica.ly 1in the width
direction.

Q0L /]

Each motor 24 1is arranged to be responsive To a
corresponding one of the drive wheels 23, for example. The
motors 24 car drive the corresponding drive wheels 23
lndependently of each other.

(0018 ]

The turning wheel 25 1s arranced 1n a substantially
central area of the width direction of the body case 20 and
in apositionona front side. The turning wheel 25 1s a driven
whecel that can make turning motion along a floor surface.

0019

Fach side brush 26 has brush hairs 43 as multiple (such
as three) clean-up bodies prcijecting radially to contact a
floor surface. The side brushes 26, 26 are arranced 1in
positions of the body case 20 ahead of the corresponding drive

wheels 23, 23 and in lateral rear positions relative Zo the

turning wheel 205.

[0020]

Fach side brush motor 27 can rotate a corresponding one
of the side brushes 26 toward the center of the width direction
of the body case 20. In other words, the side brush motors
27 can rotate the corresponding side brushes 26 such that the
right-side brush 26 is rotated left and the left-side brush
26 is rotated right, specifically such that dust and dirt are

collected toward Zhe intake port 41 with each side brush 26.
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(0021 ]
The side brushes 26 and the side brush motors 2/ are

not essential structures if cleaning is dcne sufficiently with
the clcctric blower 21 or the rctary brush 28.
[0C22 ]

The rotary brush 28 1s formed into an elongated shape
and has opposite end portions supported at opposite side
porticns of the intake vort 41 1n the width direction 1n a
manner allowing rotation of the rotary brush 28. The rotary
brush 28 projects downwardly of the lower surface of the boay
case 20 through the intake port 41. The rotary brush 28 1s
configured so as to sweep away dust and dirt with a lower side
contacting a floor surface while the vacuum cleaner pbody 11
1s placed on the floor surface.

(0023 ]

The brush motor 29 i1s housed 1nside the body case 20.

The brush motor 29 1s cecnnected to the rotary brush 28 through

a gear mechanismas a mechanism part nct shown 1in the drawings.

[0024]

I'ne rotary brush 28 and the brush motor 29 are not always
regqulred to be prepared as 1long as cleaning 1s done
sufficiently with the electric blower 21 or the side brushes
26, 260.

(0025]

The sensor part 31 for example functions as: a rotation
number sensor such as an optical encoder to measure the number
of rotations of the motor 24; an obstacle detectling elemenrt
(obstacle sensor (distance measurling sSensor)) such as an
infrared sensor to detect an obstacle such as a wall or
furniture; a step height detecting element (step height
sensor) such as an infrared sensor to detect a step height

from a floor surface and the 1like; and an anticollision
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detecting element (anticollision sensor) such as an infrared
sensor for preventing collision for example with the charging
unit 12. The sensor part 31 1s arranged on ecach of an upper
side, an outer circumferentia. side {(front side and rear side),
and a lower side of the body case 20, for example.

10026]

The 1light recelving part 32 1s to estimate the pocsition
of the charging unit 12 by detecting an infrared ray and the
like emitted from the cherging unit 12. As an example, the
light receiving part 32 incluces a left-side light receiving
part 32L and a right-side licht receiving part 32R provided
1ln positions separated to the right and to the left relative
Lo a central area of the lateral direction on the front side
of the outer circumferential side of the body case 20, for
example. The light receiving parts 32L and 3ZR are arranged
bilaterally symmetrica.ly, for example.

10027 ]

Tne licht emitting part 33 1s to transmit (output) a
signal such as an 1nfrared ray for example to the charging
unit 1Z. The light emitting part 33 1s arranged on the upper
front side of the body case 20, for example.

[0028]

Tne touch panel 34 1s to allow a user to enter various

settings directly and 1s prepared for display of nformation
of various types relating to the vacuum cleaner body 1-. The
zouch panel 34 1s arranged on the upper side of the body case
20, for example.
[0029]

The controller 37 includes: a CPU as a controller body;
a ROM as a storage storing fixed data such as a program to
be read by the CPU; a RAM as an area storage to dynamically

form various memory areas such as a work area to become an

9
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area for data processing by a program; and a timer to count
time for calendar information such as a current date and time,
for example. The controller 37 is electrically connected for
example to the electric blower 21, each motor 24, each side
brush motor 27, the brush motor 29, the sensor part 31, the
light receiving part 32, the light emitting part 33, and the
touch panel 34. The controller 37 has a cleaning mode and a
charging mode. In the cleaning mode, the controller 37
controls drive of the electric blower 21, each motor 24, each
side brush motor 27, the brush motor 29 and the like based
on a result of detection by the sensor part 31. In the charging
mode, the controller 37 charges the secondary cell 39 through
the charging unit 12.

[0030]

The secondary cell 39 is to feed power for example TO
the electric blower 21, each motor 24, each side brush motor
27, the brushnotor 29, the sensor part 31, the lignt recelving
part 32, the light emitting part 33, and the controller 37.
The secondary cell 39 is electrically connected to charging
terminals 45 exposed at opposite sides of the turning wheel
25, specifically at the front side of the lower surface of
the body case 20, for example.

[0031]

The charging unit 12 for example includes: a charging
unit case 31 as a beacon unit case; a charging circult 52 housed
in the charging unit case 51; charging terminals 53
electrically connected to the charging cilircult 52; a power
cord 54 to be connected to a commercial power source, a charging
unit light emitting part 55 as a beacon unit-side transmitting
element (beacon unit-side transmitting part) ToO output
various signals indicating position information and the like

apout the charging unit 12 by means of an infrared ray, for

10
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example; a charging unit light receiving part 56 as a beacon
unit-side receiving element (beacon unit-side receivingpart)
to receive light from the light emitting part 33 of the vacuum
cleancr body 11; and a charging unit controller 58 that 1is
a2 beacon unit control element (beacon unlt controller)
functioning as a transmission control element (transmission
controller) to control the operation of the charging unit
light emitting part 55, that of the charging unit 1light
receiving part 5¢, and the like.

[0032]

The charging unit case 51 is arranged in a position sucnh
as one near a wall section for partitioning a room where the
charging unit case 51 does not hinder cleaning.

[0033]

As an example, the charging circuit 52 1s a constant
current circuit to charge the seccndary cell 392 of the vacuum
cleaner body 11 with the charging terminals 45 connected to
the charging terminals 53.

(0034 ]

The charging terminals 53 are exposed at a lower side
of the charging unit case 51. The charging terminals 53 are
to be mechanically and electrically connected to the charging
terminals 4% of the vacuum cleaner body 11 having moved
(retuarned) to the charging unit 12.

[0035]

The power cord 54 1s electrically connected to the
charging circuit 52, the charging unit light emitting part
55, the charging unit light receiving part 56, and the charging
unit cocntroller 58. The power cord 54 1s to be connected TO
a socket provided for example on a wall to allow feed of power

from a commercial power source.

(0036]

11
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The charging unit light emitting part 55 1s to emlt light
such as an infrared ray —o the vacuum cieaner body 1ll. The

charging unit light emitting part 55 includes a left-side
charging unit light emitting part 55L and a right-side
charging unit light emitting part 55R that i1s one beacon unit
transmitting element (beaconunit-side transmitting part) and
a different beacon unit transmitting element (beacon unit
transmitting part) separated from each other at a central area
of a lateral side of the charging unit case 51, for example.
Specifically, the light emitting parts 55L and 50R are
arranged in different positions. The charging unit light
emitting part 55 is configured so as tc emit light 1n response
to receipt of a demand signal S at the charging unit light
receiving part 56 transmitted from the light emitting part
33 of the vacuum cleaner body 11.

[0037]

The charging unit light receiving part 5¢ 1s TO grasp
the pcsition of the vacuum cleaner body 11 and that of the
charging unit 12 relative to each other by detecting an
infrared ray and the 1like emitted from the light emlitting part
33 of the vacuum clearer body 11. The charging unit light
receiving part 56 is arranged on “he upper side of the charging
unit case 51, for example.

[0038]

As an example, the charging unit contrcller 58 1s to
generate an infrared signal to be emitted from the charging
unit light emitting part 55 and to process an infrared signal
from the light emitting part 33 of the vacuum cleaner body
11 received at: the charging unit light receiving part 56. The
charging unit controller 58 has a guide mode 1n which the vacuum
cleaner body 11 1is guided toward the charging unit 12, a

charging mode in which the secondary cell 39 is charged through

12
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the charging circult 52, and a standby mode adopted 1n a period
waiting for operation. The charging unit controller 58 1s

configured so as to make tThe light emitting parts 55L and 5oR
transmit guide signals according to respective timings 1n the
guide mode in response to receipt of the demand signal S at
the charging unit light receiving part 56 transmitted from
the light emitting part 33 of the vacuum cleaner body 11.
' 0039]

The operation of the aforementioned embodiment 1s
described next.
(0040 ]

Gencrally, the vacuum cleaner body 11 of an autonomous
traveling type works in a manner roughly divided into cleaning
work py the vacuum cieaner body 11 and charging work of charging
—he secondary cell 39 with the charging unit 12.

(00471 ] (Cleaning Work)

In the vacuum cleaner body 11, when predetermined
cleaning start time has come, the controller 37 shifted from
the standby mode to the cleaning mode drives the electric
blower 21, the drive wheels 23, 23 (motors 24, 24), the side
brushes 26, 26 (side brush motors 27, 27), the rotary brush
28 (brush motor 29) and the like. Thils makes the wvacuum
cileaner body 11 depart from the charging unit 12, for examp_-e.
Then, the wvacuum cleaner body 11 starts cleaning while
traveling auztonomously cn a floor surface with the drive
wheels 23, 23. The cleaning may be started in an arbitrarily
settable position such as a position where the vacuum cleaner
body 11 starts traveling or a doorway to a room.

[0042]

During traveling, the controller 37 determines a

distance for example from a wall surrounding a cleaning area

or an obstacle 1in the cleaning area through the sensor part
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31 and detects a step height from the floor surface and the
like, thereby monitoring the traveling status of the vacuum
cleaner body 11 (body case 20). In response to the detection
by the sensor part 31, the controller 37 drives the drive wheels
23, 23 (motors 24, 24), thereby making the vacuum cleaner body
11 travel on the floor surface while making the vacuum cleaner
body 11 avoid an obstacle or a step height, for example.
10043 ]

The vacuum cleaner body 11 collects dust and dirt 1nto
the intake port 41 with the turning side brushes 26, 260 and
sucks 1n dust and dirt on the floor surface together with air
through the intake port 4. where negative pressure generated
as a result of drive of the electric blower 21 acts through
the dust collecting part 22. Further, dust and dirt on the
floor surface 1s swept up into the dust collecting part 22
with the rotary brush 28 being rotated.

(0044 ]

The dust and dirt and the air sucked 1n through the 1ntake
port 41 together are collected separately at the dust
collecting part 22. The alr separated from the dust and dirt
is sucked into the electric blower 21 to cool the electric
blower 21. Then, the air is exhausted to the outside as
cxhaust air through an exhaust port 1n the body case 20 not
shown 1n the drawings.

(0045]

On condition that the cleaning of the cleaning area 1s
finished or the level of the secondary cell 39 drops to a given
level so that it is not sufficient for completing the cleaning
(the voltage of tne secondary cell 39 drops to a level near
a discharge termination voltage) (1f the vacuum cleaner body
11 is to return to the charging unit 12 (go home) ), the

controller 37 transmits the demand signal (request signal)
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S from the light emitting part 33 1indicating request for
completion of the cleaning mode and return to the charging

unit 12 for shift to the charging mode. In the charging unit
12, 1n response to receipt of the demand signal S at the
charging unit light receiving part 56, the charging unit
controller 58 transmits a guide signal from the charging unit
light emritting part 55 that is a return signal to guide the
vacuum cleaner body 11 such that the vacuum cleaner body 11
returns to {(moves to) the chearging unit 1Z2.

[0C40]

In the vacuum cleaner body 11, in response to recelpt
of the guide sigral at the light receiving part 32, the
controller 37 drives the drive wheels 23, 23 {(motors 24, 24),
so that the vacuum cleaner body 11 travels a given distance
coward the charging unit 12. In this way, repeated
—ransmission and recelpt petween the light receliving part 32
and the light emitting part 33 of the vacuum cleaner body 11
and the charging unit light emitting part 55 and the charging
unit light receiving part 56 of the charging unit 12 makes
the vacuum cleaner body 11 approach the chargingunit 12 little
by little. When the wvacuum cleaner body 11 has moved
(returned) to the charging unit 12, the charging terminals

45 are connected to the charging terminals 53 (mechanically

and electrically). Further, each part is stopped to finish
the cleanling work.
[0047]

Centrol of the aforementioned return of the vacuumnm
cleaner body 11 to the charging unit 12 is described 1n detail
by referring to the timing chart of Fig. 4. The control.er
37 of the vacuum cleaner body 11 transmits the demand signal
S fromthe light emitting part 33 at intervals of a fixed period

of time T1 (Fig. 4(a)). It 1s preferable that the demand
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signal S be output with wide directivity so as to allow the
charging unit 12 to receive this demand signal S 1rrespective
of the position of the vacuum cleaner body 11 1nslide a room
(Fig. 5). In the charging unit 12, 1f receipt cf the demand
signal S at the charging unit light receiving part 56 1s
determined (Fig. 4 (b)), the charging unit controller 58 first
outputs a gurde si1gnal SL as one gulde signal fromthe left-side
charging unit light emitting part 55L (Fig. 4(c)). Next, the
charging unit controller 58 outputs a guide signal SR as a
d_fferent guide signal from the right-side chargingunit light
emitting part 55R (Fig. 4(d)). These signals may be
transmitted 1n reverse order. The guide signrnals SL and SR are
the same (signails of the same code (symbol)). In this
embodiment, the guilde signals SL and SR are transmittea from
the lignt emitting parts 55L and 55R after elapse of a given
period of time 72 and elapse of a given period of time T3
respectively from the timing of receipt of the demand signal
S. In other words, the chargling unit 12 transmits the guide
si1gnals SL and SR from the light emitting parts 55L and 55R
respectively according to respectlve timings (in a
time-sharing manner). The glven period of time TZ does not
exceed a half of the cgiven period of time Tl and may be 100

msec, for example. The given period of time T3 1s twice the

given period of time T2Z (TZ X 2), for example, More

specitically, the guide signal SL 1s output from the left-side
charging unit light emitting vart 55L with relatively narrow
directivity 1n a radial pattern (long oval form) within a
reglion cn a left side when facing the front of the charglng
unit 12. The guide signal SR 1s output from the right-side
charging unit light emitting part 55R with relatlively narrow
dircctivity in a raalial pattern (long oval form) within a

region on a right side when facing the front of the cnarging
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unit 12 (Fig. 5).
[0048]

In the vacuum cleaner body 11, drive of the drive wheels
23, 23 1s controlled depending on respective receiving
statuses of the two guide signals SL and SR transmitted
according to respective timings and the vacuum cleaner boCy
11 travels toward the charging unit 12. As an example, 1f 1t
is determined that only the guide signal SL 1s received first
at the left-side light receiving part 32L of the 1light
receilving part 32 (Fig. 4(e)), drive of the drive whecels 23,
23 (notcocrs 24, 24) 1s controlled so as to make the vacuum
cleaner body 11 travel to the left relatively (the number otf
rotations of the left-side drive wheel 23 (motor 24) 1s made
larger than that of the right-side drive wheel 23 (motor 24)
relatively). If it is determined that only the guide signal
SR 1s received first at the right-side light recelving part
32R of the light receiving part 32 (Fig. 4(f)), drive of the
drive wheels 23, 23 (motors 24, 24) 1s controlled so as to
make the vacuum cleaner body 11 travel to the right relatively
(the number of rotations cf the right-side drive wneel 23
(motor 24) 1s made larger than that of the left-side drive
wheel 23 (motor 24) relatively). Drive of the drive wheels
23, 23 {(motors 24, 24) is controlled in this way. Further,
by controlling drive of the drive wheels 23, 23 (motors 24,
24) so as tomake the vacuum cleaner body 11 travel to aposition
where it is determined that the guide signal SL 1s received
at the left-side light receiving part 32L while the guide
signals SL and SR are recelved at the richt-side 1light
receiving part 32R (Fig. 4(g)), the vacuum cleaner body 11
can travel toward the charging unit 12 linearly along a region
(of a width from abcocut 10 to abcout 20 cm, for example) where

the guide signals SL and SR overlap each other.
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[0049]

The guide signals SL and SR are the same. However, based
on given timing such as timing of transmission of the dcmand
signal S from the light em:tting part 33 (timing of completion
of transmission of the demand signal S), for example, the
vacuum cleaner body 11 can determine whether a signal received
at the light receiving part 32 1s the guide signal SL or SR
according to a period of time elapsed from this timing until
when the signal 1s received. Specifically, 1n this embodiment,
the controller 37 can determine that a signal receilived after
elapse of the given period of time T2 from tTiming of
transmission of the demand signal S 1s the cuide signal SL
and a signal received after elapse of the given period of time
T3 (T2 * 2) from the timing of transmission of the demand
signal S 1s the guide signal SR.

L0050]

When the wvacuum cleaner body 11 1s connected to the
charging unit 12 (when the charging terminals 45 and the
charging terminals 53 are connected to each other mechanically
and electrically), the vacuum c¢cleaner body 11 stops
transmission of the demand signal S from the light emitting
part 33. Then, the charging unit 12 stops transmission of a
guide signail from the charging unizt light emitting part 55.
10001 ] (Charging Work)

When given timing, for example, corresponds to
predetermined charging start time has come, after the vacuum
cleaner body 11 1s connected to the charging unit 12, or when
a given period of time has elapsed after the vacuum cleaner
body 11 1s connected to the charging unit 12, for example,
the controller 37 and the charging unit controller 58 both
shift to the charging mode to drive the charging circult 52,

and thereby start charging the secondary cell 39. 1If the
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voltage of the secondary cell 39 is determined to be raised

to a gilven available voltage, the controller 37 and the

charging unit controller 58 stops the charge by the charging
circult 52 to finish charging work. Then, the controller 37
and the charging unit controller 58 both shift to the standby
mode.,
(0052 ]

According to the aforementioned embodliment, 1n response
to receilipt of the demand sicgnal S at the charging unit light
recelving part 56 transmitted from the light emitting part
33 of the vacuum cleaner body 11, the charging unit controller
58 transmits the guide signals SL and SR that are the same
(signals of the same code) to guilde tThe vacuum cleaner body
11 according to respective timings from the light emitting
parts 55L and 55R respectively separated from each other.
This allows the controller 37 of the vacuum cleaner body 11
to easily and reliably 1dentify the guide signals SL and SR
received at the light recei1ving part 32 based on a difference
petween the timings of receipt of these signals while these
gulde signals SL and SR are the same. As a resu_t, the body
case 20 (vacuum cleaner body 11) can travel toward the charging
unit 12 depending on respective receliving statuses of the two
guide signals SL and SR transmitted according to their
respective timings. Thus, without the need for making the
charging unit controller 58 of the charging unit 12 generate
the guide signals SL ana SR different from each other, for
example, through complicated processing or by using a
complicated structure, same cuide signals can be separated
between the guide signal SL to be transmitted from the
left-side charging unit light emitting part 55L ard the gulde
signal SR to be transmitted from the right-side charging unit

light emitting part 55R, only by delaying the same guide
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signals, for example, byvusinga delay circuit. This achieves

a simple structure.

[0053]

As a result, the structure of the vacuum cleaner body
11 and that of the chargingunit 12 (structure of vacuumcleaner

10) can be achieved at low cost.

10054 ]

In the charging unt 12, the guide signals SL and SR
arc transmitted from the light cmittincg parts 55L and 55R
respectively only 1f the demand signal S transmitted from the
light emitting part 33 of the vacuum cleaner body 11 28 reccived
at the charging unit light receiving part 56. This can
suppress power consumption compared to constant transmlss_on
of guide signals and makes 1nterference with a different unit
that communicatcs, for cxample, by means of an infrared ray,
unliikely.

[0055]

The controller 37 makes the body casc 20 travel according
to the guide signals SL and SR receilved at the light receiving
part 32. Thilis can guide the vacuum cleaner body 11 to an
1ntended position easlly and reliably.

[0056]

In the aforementioned embodiment, the vacuum cleaner

pbody 11 has the function of an autonomous travelling un-t.
Alternatively, the autonomous traveling unit i1s not always
intenced for cleaning but 1t may also be intended for 1mage
capturing wlth an i1mage capturing element such as a camera.
(0057 ]

The charging unit 12 has the function of a beacon unit
to gulde the vacuum cleaner body 11 (autonomous traveling
unlt) to a given position. Alternatively, a beacon unit may

be precvided indeperdently of the charging unit 12.
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[0058]
While the light receiving part 32 1is formed of the
left-side and right-side light receiving parts 32L and 32ZR,

it may alternatively be formed of a single light receiving

part 32. Even 1n this case, c¢xerting the control of the
aforementioned embodiment can stil. achieve the same function
and effect. Further, this can achileve a simpler structure.
(0059]

In the vacuum cleaner body 11, a demand signal to pe
transmitted from the light emitting part 33 may be changed
in response to ilntended operation (mode) and signals may pe
transmitted_rn51time—sharingrmnnun:as.Lntjmeaforementioned
embodiment from a beacon unit having reccived the demand
sicnal. In this case, based on timing of transmission of the
demand signal, the signals received at the light receiving
part 32 can be discriminated without causing interference with
a different signal according to theilr time differcnces from
the timing of transmission. Further, various controls become
feasible 1n response to these signha_-s. As an example, travel
of the vacuum cleaner body 11 can be controlled not only to
make the vacuum cleaner body 11 approach a beacon unit as 1n
the aforementioned embodiment, but also to guilide the vacuum
cleaner body 11 to a given position, to avoid collision with
the beacon unit that may be caused by approach to the beacon
unit within a given distance, for exarple, 1n the cleaning
mode, or to avcid the vacuum cleaner body 11 from exceeding
a virtual wall (virtual guard). Additioconally, any other
con-rol, such as that of 1mage capturing with an 1mage

capturing element (camera) apart from the traveling control

becomes feasilible, for example.

10060 ]

While certain embodiments have been described, these
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embodiments have been presented by way of example only. Indeed, the novel

embodiments described herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and changes in the form of the

embodiments described herein may be made.
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CLAIMS:

1. A travellng device comprilising an autonomous
traveling unit capable of traveling autonomously and a beacon
unit to guide the autonomous traveling unit,

the beacon unit comprising:

a beacon unit-side receiving part capable of receiving
a demand signal from the autonomous traveling unit;

a first beacon unit-side transmilitting part and a
different second unit-side transmitting part arranged 1in
positions separated from each other, the beacon unit-side
transmitting parts transmitting respective guide signals to
gulde the autonomous travelling unit when the beacon unit-side
recelving part receives the demand signal; and

a transmission controller to make the first beacon
unit-side transmitting part and the second beacon unit-side
transmitting part transmit the respective guide signals of
the same code and transmitted according to respective timings
pased on timing when the beacon unit-side receiving part
recelves the demand signal,

the autonomous traveling unit comprilising:

a body case;

a drive wheel to allow travel of the body case;

a controller to make the body case travel autonomously
by controlling drive of the drive wheel;

a transmitting part to transmit the demand signal; and

a receiving part capable of receiving the respective
gulde signals transmitted from the first beacon unit-side
transmitting part and the second beacon unit-side
transmitting part,

wherein, based on timing of transmission of the demand

signal from the transmitting part, the controller

2 3
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distinguishes the two guide signals transmitted fromthe first
beacon unit-side transmitting part and the second beacon
unit-side transmitting part according to their time
differences from the timing, and makes the body case travel
toward the beacon unit dependling on respective receliving
statuses at the receiving part of the distinguised guide

signals.
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