
ARTICLE TRANSPORT FACII,ITY AND ARTICI,E TRANSPORTING METHOD

DESCRIPTION

TECHNICAL FIELD
looorl

The present invention relates to an article transport facility that
comprises a travel path including at least a first path and a second path, a

plurality of movable bodies which travel 'along the travel path for

transporting articles, a communication relay device for communicating

wirelessly with a movable body communication device provided to each of the

plurality of movable bodies, managing means for issuing operation command

information to each of the plurality of movable bodies through wireless

communication between the commuriication relay device and the movable

body communication device to manage operations of the plurality of movable

bodies at a merging portion at which the first path and tho second path

merge with oach other wherein each of the plurality of'movable bodies

includos travel control means for controlling travel of the movable body

based on the operation command information from the managing means

received by the movable body communication device.

BACKGROUND ART

looozl
In such an article transport facility, since the movable bodies may

collide with each other if the movable bodies aro allowed to travel from both

the first path and the second path into the merging portion, the movable

bodies need to be caused to travel into the merging porüion while preventing

a collision between the movable body that merge into the merging portion

from the first path and the movable body that merges into the merging

portion ftom the secondpath.
To this end, in a conventional article transport facility, a first

merging detecting sensor is provided for detecting whether there is any

movable body entering a first merging path that extends from the first path

to the merging portion. By communicating the detected information from the

first merging detecting senÊoÌ to the managing means and by

communicating entering information to the managing means from the

vehicle that has entered the second merging path extending from the second
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ARTICLE TRANSPORT FACILITY AND ARTICLE TRANSPORTING METHOD DESCRIPTION
TECHNICAL FIELD 10001]       The present invention relates to an article transport. facility that
comprises a travel path including at least a first path and a second path, a plurality of movable bodies
which travel -along the travel path for transporting articles, a communication relay device for
communicating wirelessly with a movable body communication device provided to each of the plurality
of movable bodies, managing means for issuing operation command information to each of the
plurality of movable bodies through wireless communication between the communication relay device
and the movable body communication device to manage operations of the plurality of movable bodies
at a merging portion at which the first path and the second path merge with each other wherein each
of the plurality of movable bodies includes travel control means for controlling travel, of the movable
body based on the operation command information from the managing means received by the
movable body communication device. BACKGROUND ART 100021       In such an article transport
facility, since the movable bodies may collide with each other if the movable bodies are allowed to
travel from both the first path and the second path into the merging portion, the movable bodies need
to be caused to travel into the merging portion while preventing a collision between the movable body
that merge into the merging portion from the first path and the movable body that merges into the
merging portion from the second path.       To this end, in a conventional article transport facility, a first
merging detecting sensor is provided for detecting whether there is any movable body entering a first
merging path that extends from the first path to the merging portion. By communicating the detected
information from the first merging detecting sensor to the managing means and by communicating
entering information to the managing means from the vehicle that has entered the second merging
path extending from the second 



path to the merging portion, if the managing means determines that there

are vehicles that are entering both the first merging path and the second

merging path, it issues an operation command information to one of the

vehicles to stop its travel to prevent a collision. (See, for example, Patent
Document 1.)

looosl
. In the facility described in Patent Dcicument 1, since the entry of the

movable body is detected by the fi.rst merging detecting sensor when

allowing a movable body entering the first merging path to travel and merge

through the fi.rst merging path into the merging portion, the managtng

means issues this fi.rst path entering information to the movable body that
has entered the second merging path, as operation command information.
The managing means continually issues this first path entering information
as operation command information until after a predetermined amount time
allowed for the movable bodies to complete the merging movements has

elapsed. Thus, when a movable body merges into the merging portion

through the first merging path, the movable bodies are prevented from

colliding with each other by stopping the movable body that has entered the

second merging path.

looo¿l
AIso, when a movable body enters the second merging path, second

path entering information which indicates that the movable body has

entered the second merging path is communicated to the managing means.

The managing means issues, as operation command information,
information obtained by putting together the second path entering
information and first entering presence information that indicates whether
the first path entering information is detected by the first merging detecting

sensor, to each of the movable bodies entering the fi.rst and second merging
paths. And the managing means continually issues this operation command

i¡formation obtained by putting together the second path entering
information and the first entering presence information until a-fter a
predetermined amount time allowed for the movable body to complete the

merging travel has elapsed. Thus, if travel senf¡elling means of the

movable body that has entered the second merging path determines that a

movable body has entered the first merging path based on the first entering
presence information, it causes the movable body to stop to prevent a
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path to the merging portion, if the managing means determines that there are vehicles that are
entering both the first merging path and the second merging path, it issues an operation command
information to one of the vehicles to stop its travel to prevent a collision. (See, for example, Patent
Document 13 [00031       In the facility described in Patent Document 1, since the entry of the movable
body is detected by the first merging detecting sensor when allowing a movable body entering the first
merging path to travel and merge through the first merging path into the merging portion, the
managing means issues this first path entering information to the movable body that has entered the
second merging path, as operation command information. The managing means continually issues
this first path entering information as operation command information until after a predetermined
amount time allowed for the movable bodies to complete the merging movements has elapsed. Thus,
when a movable body merges into the merging portion through the first merging path, the movable
bodies are prevented from colliding with each other by stopping the movable body that has entered the
second merging path. [0004]       Also, when a movable body enters the second merging path, second
path entering information which indicates that the movable body has entered the second merging path
is communicated to the managing means The managing means issues, as operation command
information, information obtained by putting together the second path entering information and first
entering presence information that indicates whether the first path entering information is detected by
the first merging detecting sensor, to each of the movable bodies entering the first and second
merging paths. And the managing means continually issues this operation command information
obtained by putting together the second path entering information and the first entering presence
information until after a predetermined amount time allowed for the movable body to complete the
merging travel has elapsed. Thus, i.f travel controlling means of the movable body that has entered
th.e second merging path determines that a movable body has entered the first merging path based on
the first entering presence information, it causes th.e movable body to stop to prevent a  collision
between the movable bodies. And if the travel controlling means determines that no movable body has
entered the first merging path based on the first entering presence information, it causes the movable
body to travel and merge. Prior Art Document 



collision between the movable bodies. And if the travel controlling means

determines that no movable body has entered the frrst merging path based

on the first entering presence information, it causes the movable body to
travel and merge.

PriorArt Document

Patent Documents

looosl
Patent Document 1: Japanese Patent Application Publication No.

2002-35L643

SUMI\{ARY OF THE INVENTION
lProblems To Be Solved By The Invention]

loooel

\üith the facility described in the above'mentioned Patent Document

l,'the managing means determines if there is any movable body that has

entered the first merging path and if there is any movable body that has

entered the second merging path by receiving the detected information from

the fi.rst merging detecting sensor and the second path entering information
from a movable body. And once the managing means issues the operation

command information to cause a vehicle to perform a merging travel in
which the vehicle travels through the merging portion from the first merging
path or the second merging path, the managing means prevents a collision

between movable bodies by not allowing next movable body to merge until
after an amount of time allowed for the movable body to finish traveling
through the merging portion and to complete the merging travel has elapsed.

looozl
However, that the movable body has completed the merging travel is

determined based solely on the elapse of the time periodi thus, if the movable

body stops abnormally due to a mechanical failure etc. during the merging
travel, it is determined based on the elapse of the time period that the

movable body has completed the merging, and the next vehicle is caused to
start a merging travel despite the fact that the movable body has not
actually completed the merging travel, as a resu-l.t of which a collision of the

movable bodies may occur.

In addition, for example, when an operator uses a remote control
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Patent DoCuments [00051       Patent Document 1; Japanese Patent Application Publication No.
2002-351543 SUMMARY OF THE INVENTION [Problems To Be Solved By The Invention] [0006]
With the facility described in the above-mentioned Patent Document 1, the managing means
determines if there is any movable body that has entered the first merging path and if there is any
movable body that has entered the second merging path by receiving the detected information from
the first merging detecting sensor and the second path entering information from a movable 'body. And
once the managing means issues the operation command information to cause a vehicle to perform a
merging travel in which the vehicle travels through the merging portion from the first merging path or
the second merging path, the managing means prevents a collision between movable bodies by not
allowing next movable body to merge until after an amount of time allowed for the movable body to
finish traveling through the merging portion and to complete the merging travel has elapsed. [0007]
However, that the movable body has completed the merging travel is determined based solely on the
elapse of the time period; thus, if the movable body stops abnormally due to a mechanical failure etc.
during the merging travel, it is determined based on the elapse of the time period that the movable
body has completed the merging, and the next vehicle is caused to start a merging travel despite the
fact that the movable body has not actually completed the merging travel, as a result of which a
collision of the movable bodies may occur. In addition, for example, when an operator uses a remote
control 



device which can provide a travel command to a movable body to manually
cause the movable body which had stopped abnormally to travel, there are

times when the movable body which had stopped abnormally is caused to

travel in the direction that is opposite from the traveling direction and to
enter the merging portion from the downstream side of the merging portion
with respect to the travel direction. In this case, the managing means cannot

detect the movable body which \ryas manually caused to enter the merging
portion, and a collision may occur with a movable body that has been caused

to perform a merging travel or with a next movable body that is caused to
perform a rnerging travel.

looosl
There are times when the managing means is activated due to a

failure or at the beginning of an operation. A:ad if a movable body has

stopped midway through the first merging path or the second merging path

at the time of the activation, the managing means cannot recognize the
stopped movable bodyi thus, the next movable body which is caused to
perform a merging travel may collide with it. TVhile this collision can be

prevented by inputting information that indicates that a movable body has

stopped midway through the path into the managing means, this inputting
operation is burdensome.

looogl
The present invention is made in light of such issues, and an object is

to provide an article transport facility in which movable bodies can be caused

to merge into the merging portion while preventing the movable bodies from
colliding with each other.

lMeans for Solving the Problems]

loorol
To attain this object, an article transport facility in accordance with

the present invention comprises: a travel path including at least a first path
and a second pathi a plurality of movable bodies which travel along the

travel path for transporting articlesi a communication relay device for
communicating wirelessly with a movable body communication device

provided to each of the plurality of movable bodiesi managing means for
issuing operation command information to each of the plurality of movable

bodies through wireless communication between the communication relay
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device which can provide a travel command to a movable body to manually cause the movable body
which had stopped abnormally to travel, there are times when. the movable body which had stopped
abnormally is caused to travel in the direction that i.s opposite from the traveling direction and to enter
the merging portion, from the downstream side of the merging portion with respect to the travel
direction. In this case, the managing means cannot detect the movable body which was manually
caused to enter the merging portion, and a collision may occur with a movable body that has been
caused to perform, a merging travel or with a next movable body that is caused to perform a merging
travel. [0008]       There are times when the managing means is activated due to a failure or at the
beginning of an operation. And if a movable body has stopped midway through the first merging path
or the second merging path at the time of the activation, the managing means cannot recognize the
stopped movable body; thus, the next movable body which is caused to perform. a merging travel may
collide with it While this collision can be prevented, by inputting information that indicates that a
movable body has stopped midway through the path into the managing means, this inputting operation
is burdensome. [000S]       The present invention is made in light of such issues, and an object is to
provid.e an article transport facility in which movable bodies can be caused to merge into the merging
portion while preventing the movable bodies from colliding with each other. [Means for Solving the
Problems] [0010]       lb attain this object, an article transport facility in accordance with the present
invention comprises: a travel path including at least a first path. and a second path; a plurality of
movable bodies which travel along the travel path for transporting articles; a communication relay
device for communicating wirelessly with a movable body communication device provided to each of
the plurality of movable bodies: managing means for issuing operation command information to each
of the plurality of movable bodies through wireless communication betlseen the communication relay 



device and the movable body communication device to manage operations of
the plurality of movable bodies at a merging portion at which the fi.rst path

and the second path merge with each otheri wherein each of the plurality of
movable bodies includes travel control means for controlling travel of the

movable body based on the operation command information from the

managing means received by the movable body communication device. The

communication relay device is individually provided to each of a first
merging path that extends from the primary path to the merging portion, a
second merging path that extend.s from the secondary path to the merging
portion, and a post-merging path that includes the merging portion and

extends subsequent to merging at the merging portion. And each said

communication relay device includes an antenna portion that is provided

along the first merging path, the second merging path, or the post-merging

path and that is capable of communicating information wirelessly with the

movable body communication device, and a relay device main body to which
the antenna portion is connected through a connection line and which is
capable of communicating information with the managing means through a

communication line. The antenna portion is a sheet'shaped anterrna that is
formed to be long and. to have a sheet-shape and a flat plate shaped

cross'section and that forms a communication enabled region over an entire
surface of the antenna portion. The relay device main body is confi.gured to
associate movable body information obtained using the antenna portion

through communication with the movable body communication device with
identification information that indicates which one of the first merging path,

the second merging path, and the post'merging path the antenna portion
that received the movable body information is provided to, and to
communicate information thus obtained to the managing means. And the
managing means is configured to determine which one of the first merging
path, the second merging path, and the post-merging path the movable body

exists in, based on the movable body information and the identification
information which are received from the relay device main body to conúrol

operations of the plurality of movable bodies.

An article transporting method corresponding to the above includes a
travel path including at least a first path, a second path, and a merging
portion at which the first path and the second path merge with each other, a
plurality of movable bodies which are confi.gured to travel along the travel
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device and the movable body communication device to manage operations of the plurality of movable
bodies at a merging portion at which the first path and the second path merge with each other; wherein
each of the plurality of movable bodies includes travel control means for controlling travel of the
movable body based on the operation command information from the managing means received by
the movable body communication device. The communication relay device is individually provided to
each of a first merging path that extends from the primary path to the merging portion, a second
merging path that extends from the secondary path to the merging portion, and a post-merging path
that includes the merging portion and extends subsequent to merging at the merging portion. And.
each said communication relay device includes an antenna portion that is provided along the first
merging path, the second. merging path, or the post-merging path and that is capable of
communicating information wirelessly with the movable body communication device, and a relay
device main body to which the antenna portion is connected through. a connection line and which is
capable of communicating information with the managing means through a communication line The
antenna portion is a sheet-shaped antenna that is formed to be long and to have a sheet-shape and a
fiat plate shaped cross-section and that forms a communication enabled region over an entire surface
of' the antenna portion. The relay device main body is configured to associate movable body
information obtained using the antenna portion through communication with the movable body
communication device with identification information that indicates which one of the first merging Path,
the second merging path, and the post-merging path the antenna portion that received the movable
body information is provided to, and to communicate information thus obtained to the managing means
And the managing means is configured to determine which one of the first merging path, the second
merging path, and the post-merging path the movable body exists in, based on the movable body
information and the identification information which are received from the relay device main body to
control operations of the plurality of movable bodies,       An article transporting method corresponding
to the above includes a travel path including at least a first path, a second path, and a merging portion
at which the first path and the second path merge with each other, a plurality of movable bodies which
are configured to travel along the travel  path to transport articles, and each of which includes a vehicle
communication device and travel control mean z managing means for managing operation of each of
the plurality of movable bodies in order to manage operations of the plurality of movable bodies at
least at the merging portion, and a communication relay device individually provided to each of a first
merging path that extends from the first path to the merging portion, a second merging path that
extends from the second path to the merging portion, and a post-merging path that includes the
merging portion and extends subsequent to merging at the merging portion.       Each said
communication relay device includes an antenna portion that is provided along the first merging path,
the second merging path, or the post-merging path and that is capable of communicating information
wirelessly with the movable body communication device, and a relay device main body to which the
antenna portion is connected through a connection line and which is capable of communicating
information with the managing means through a communication line. The antenna portion is a
sheet-shaped antenna that is formed to be long and to have a sheet-shape and a flat plate shaped
cross-section and that forms a communication enabled region over an entire surface of the antenna
portion. And the article transporting method comprises causing the relay device main body to
associate movable body information obtained using the antenna portion through communication with
the movable body communication device with identification information that indicates which one of the
first merging path, the second merging path, and the post-merging path the antenna portion that
received the movable body information is provided to, and to communicate information thus obtained
to the managing means; causing the managing means to determine which one of the first merging
path, the second merging path, and the post-merging path the movable body exists in, based on the
movable body information and the identification information which are received from the relay device
train body, to generate operation command information, and to issue operation command information
to at least one of the plurality of movable bodies through wireless communication between the said
communication relay device and the said movable body communication device; and causing the travel
control means to control travel of at least one of the movable bodies based on the operation command
information from the managing means received by the movable body conummication device..  [00111
With such configuration or method, if a movable body exists in any of the first merging path, the
second merging path, or the post-merging path, the travel control means provided to the movable body
transmits movable body information (for example, information that identifies the movable body) to the
communication relay device by the movable body communication device. The communication relay
device can receive the movable body information from tb.e movable body because the communication
relay device is individually provided to each of the first merging path, the second merging path, and the
post-merging path, and because the antenna portion which is a sheet-shaped antenna is arranged
along the paths. The relay device main body of the communication relay device associates the
movable body information with the identification information that indicates which one of the first
merging path, the second merging path, and the post-merging path the antenna portion that received
the movable body information is provided to, and communicates the movable body information and the
identification information to the managing means. Thus, because the managing means receives the
movable body information and the identification information from the relay device main body, it can
determine in which one of the first merging path, the second merging path, and the post-merging paths
the movable body exists, 



path to transport articles, and each of which includes à vehicle

communication device and travel control means, managing means for
managing operation of each of the ph.uality of movable bodies in order to

manage operations of the plurality of movable bodies at least at the merging
portion, and a communication relay device individually provid.ed to each of a

first merging path that extends from the first path to the merging portion, a

secohd merging path that extends from the second. path to the merging
portion, and a post'merging path that includes the merging portion and

extends subsequent to merging at the merging portion.

Each said communication relay device includes an antenna portion

that is provided along the first merging path, the second merging path, or

the post-merging path and that is capable of communicating information
wirelessly with the movable body communication device, and a relay device

main body to which the antenna portion is connected tbrough a connection

line and which is capable of communicating information with the managing
means through a communication line. The antenna portion is a sheet-shaped

antenna that is formed to be long and to have a sheet'shape and a flat plate

shaped cross'section and that forms a communication enabled region over an

entire surface of the antenna portion. And the article transporting method

comprises causing the relay device main body to associate movable body

information obtained using the antenna portion through communication

with the movable body communication device with identification information
that indicates which one of the first merging path, the second merging path,

and the post-merging path the antenna portion that received the movable

body information is provided to, and to communicate information thus
obtained to the managing meansi causing the managing means to determine

which one of the first merging path, the second merging path, and the
post-merging path the movable body exists in, based on the movable body

information and the identification information which are received from the

relay device main body, to generate operation command information, and to

issue operation command information to at least one of the plurality of
movable bodies through wireless communication between the said

communication relay device and the said movable body communication

devicei and causing the travel control means to control travel of at least one

of the movable bodies based on the operation command information from the

managing means received by the movable body communication device.
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C)J.2]       Therefore, since the managing means can recognize that the movable bodies have entered
both the first merging path and the second merging path, a collision between the movable bodies can
be prevented by issuing operation command information for stopping tb.e travel to one of the movable
bodies, And even when a movable body was caused to start a merging travel, the managing means
can determine whether a movable body exists in the path to be traveled by the movable body.
Therefore, even if a movable body was manually caused to enter the post-merging path, for example,
the managing means can recognize the entrance by the movable body, and can prevent a collision
between the movable bodies by issuing operation command information for stopping the travel to the
movable body that was caused to start the merging travel. [0013] And even if a movable body has
stopped at an intermediate location  from tb.e first path or the second path to the merging portion when
the managing means is activated, due to a failure or at the beginning of an operation, the travel control
means provided to the vehicle can transmit movable body information to the communication relay
device by means of the movable body communication device. Therefore, since the managing means
cart receive the movable body information and the identification information from the movable body
that has stopped midway through the path, the managing means can recognize that the movable body
has stopped midway through the path without having to input into the managing means any
information that indicates that a. movable body has stopped midway through the path. Therefore, a
collision between movable bodies caused by allowing a next vehicle to perform a merging travel can
be prevented in advance.       Thus, an article transport facility can be provided in which. movable
bodies can be caused to merged into the merging portion while preventing the movable bodies from
colliding with each other. [001,11       In the embodiment of the article transport facility in accordance
with the present invention, when the movable body to which the travel control means is provided
enters the first merging path or the second merging path, the travel control means preferably causes
the movable body communication device to transmit merging travel request information for requesting
a merging travel into the merging portion from the first path or the second path to the communication
relay device, wherein when the managing means receives the merging travel request information, if
the managing means determines that no other movable body exists in the path to be traveled during
the merging travel and that there is n.o movable body which was caused to start a merging travel
earlier, the managing means is preferably configured to issue a merging travel, command for
commanding a merging travel as the operation command information to the movable body that
transmitted th.e merging travel request information, and to issue a passage entry prohibition command
for prohibiting entry into the path to be traveled to another movable body as the operation command
information, wherein if the managing means determines that a movable body exists in the path to be
traveled during the merging travel or that there is a movable body which was caused to start a merging
travel earlier, the managing means is preferably configured to issue a merging travel prohibition
command which 



[oon]
With such configuration or method, if a movable body exists in any of

the first merging path, the second merging path, or the post'merging path,

the travel control means provided to the movable body transmits movable

body information (for example, information that identifies the movable body)

to the communication relay device by the movable body communication

device. The communication relay device can receive the movâble body

information from the movable body because the communication relay device

is individually provided to each of the first merging path, the second merging
path, and the post'merging path, and because the antenna portion which is a

sheet'shaped antenna is arranged along the paths. The relay device main

body of the communication relay device associates the movable body

information with the identiñcation information that indicates which one of

the first merging path, the second merging path, and the post-merging path

the antenna portion that received the movable body information is provided

to, and communicates the movable body information and the identifi.cation
information to the managing means. Thus, because the managing means

receives the movable body information and. the identification information
from the relay device main body, it can determine in which one of the first
merging path, the second merging path, and the post'merging paths the

movable body exists.

loorzl
Therefore, since the managing means can recognize that the movable

bodies have entered both the first mergingpath and the second merging path,

a collision between the movable bodies can be prevented by issuing operation

command information for stopping the travel to one of the movable bodies.

A¡d even when a movable body was caused to start a merging travel, the

managing means can determine whether a movable body exists in the path

to be traveled by the movable body. Therefore, even if a movable body was

manually caused to enter the post-merging path, for example, the managing

means can recognize tbre entrance by the movable body, and can prevent a

collision between the movable bodies by issuing operation command

information for stopping the travel to the movable body that was caused to

start the merging travel.

loors]
And even if a movable body has stopped at an intermediate location
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prohibits a merging travel to the movable body that transmitted th.e merging travel request information
as the operation command information,       The article transporting method corresponding to the
above, preferably comprises causing the travel control means to generate merging travel request
information for requesting a merging travel from the first path or the second path to the merging portion
when the movable body to which the travel control means is provided enters the first merging path or
the second merging path, and. to transmit the merging travel request information to the communication
relay device by the movable body communication device wherein the step of causing the managing
means to issue operation command information includes: when the managing means receives the
merging travel request information., if the managing means determines that no other movable body
exists in the path to be traveled during the merging travel and that there is no movable body which was
caused to start a merging travel earlier, causing the managing means to issue a merging travel
command for commanding a merging travel as the operation command hiformation to the movable
body that transmitted the tnergirig travel request information, and to issue a passage entry prohibition
command for prohibiting entry into the path to be traveled to another movable body as said operation
command information, and if the managing means determines that a movable body exists in the path
to he traveled during the merging travel or that there is a movable body which was caused to start a
merging travel earlier, causing the managing means to issue a merging travel prohibition command
which prohibits a merging travel to the movable body that transmitted the merging travel request
information as the operation command inkrination. 100 1 .5]         With such configuration or method, if
a movable body enters the first merging path or the second. merging path, the managing means can
recognize that the movable body entered the first merging path or the second merging path because
the managing means receives the merging travel request information from the movable body. And the
managing means can determine if another movable body exists in the path to be traveled during the
merging travel, and if there is a vehicle that was caused to start a merging travel earlier based on
whether the movable body information and the identification information have been received from
another movable body,  Thus, if the managing means determines that no other movable body exists in
the path to be traveled during the merging travel, and that there is no vehicle that was caused to start
a merging travel earlier, the managing means determines that the merging travel is possible, and
issues the merging travel command to the movable body that entered the first merging path or the
second merging path, and issues the passage entry prohibition command to other movable bodies to
prevent a collision between the movable bodies. In addition, if the managing means determines that
another movable body exists in the path to be traveled during the merging travel, and that there is a
vehicle that was caused to start a merging travel earlier, it determines that the merging travel is not
possible, and issues the merging travel prohibition command to the movable body that entered the first
merging path or the second merging path to prevent a collision between the movable bodies.
Therefore, a collision between the movable bodies can be prevented reliably because whether the
merging travel is possible can be determined at the time a movable body enters the first merging path
or the second merging path without allowing a collision between the movable bodies to occur, [0016] 



from the first path or the second path to the merging portion when the
managing means is activated due to a failure or at the beginning of an

operation, the travel control means provided to the vehicle can transmit
movable body information to the communication relay device by means of the
movable body communication device. Therefore, since the managing means

can receive the movable body information and the identifrcation information
from the movable boily that has stopped midway through the path, the
managing means can recoglrize th;at the movable body has stopped midway
through the path without having to input into the managing means any

information that indicates that a movable body has stopped midway through
the path. Therefore, a collision between movable bodies caused by allowing a

next vehicle to perform a merging travèI can be prevented in advance.

Thus, an article transport facility can be provided. in which movable

bodies can be caused to merged into the merging portion while preventing

the movable bodies from colliding with each other.

loor+l
In the embodiment of the article transport facility in accordance with

the present invention, when the movable body to which the travel control
means is provided enters the first merging path or the second merging path,

the travel control means preferably causes the movable body communication
device to transmit merging travel request information for requesting a

merging travel into the merging portion from the first path or the second

path to the communication relay device, wherein when the managing means

receives the merging travel request information, if the managing means

determines that no other movable body exists in the path to be traveled
during the merging travel and that there is no movable body which was

caused to start a merging travel earlier, the managing means is preferably

configured to issue a merging travel command for commanding a merging
travel as the operation command information to the movable body that
transmitted the merging travel request information, and to issue a passage

entry prohibition command for prohibiting entry into the path to be traveled
to another movable body as the operation command information, wherein if
the managing means determines that a movable body exists in the path to be

traveled during the merging travel or that there is a movable body which
\ilas caused to start a merging travel earlier, the managing means is
preferably confi.gured to issue a merging travel prohibition command which
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In the embodiment of the article transport facility in accordance with the present invention, when a
movable body exists that is performing a merging travel, if the managing means determines that
another movable body exists in the path to be traveled during the merging travel of the movable body;
the managing means is preferably configured to issue a travel stop command for stopping travel as the
operation command information to the vehicle that is performing the merging travel.       In the article
transporting method corresponding to the above, the step of causing the managing means to issue
operation command information preferably includes: when a movable body exists that is performing a
merging travel, if the managing means determines that another movable body exists in the path to be
traveled during the merging travel of the movable body, causing the managing means to issue a. travel
stop command for stopping travel as the operation command. information to the vehicle that is
performing the merging travel. ifl0171 With such configuration or method, when a movable body is
performing a merging travel, the managing means can determine whether another movable body
exists in the path. to be traveled based. on whether the movable body information and identification
information have been received from another movable body. Thus, even if a movable body was
manually caused to enter the path to be traveled, for example, the managing means can recognize the
entrance of another movable body into the path to be traveled; thus, a collision between the movable
bodies can be prevented by issuing tb.e travel stop command to the movable body that is performing
the merging travel. [00 is)       LI the embodiment of the article transport facility in accordance with the
present invention, when the vehicle that started a merging travel earlier has not reached the merging
portion, if the managing means receives the merging travel request information from a movable body
that has priority to merge over the movable body that started the merging travel, the managing means
is preferably configured to issue a travel stop command for stopping travel as the operation command
information to the vehicle that started the merging travel earlier and to issue a merging travel
command as the operation command information to the movable body that has priority to merge.       In
the article transporting method corresponding to the above, the step of causing the managing means
to issue operation command information includes: when the vehicle that started a merging travel
earlier has not reached the merging portion, if the managing means receives the merging travel
request information from a movable body that has priority to merge over the movable body that started
the merging travel, causing the managing means to issue a travel stop command for stopping travel as
the operation command information to the vehicle that started the merging travel earlier and to issue a
merging travel command as the operation command information to the movable body that has priority
to merge. 



prohibits a merging travel to the movable body that transmitted the merging
travel request information as the operation command information.

The article transporting method corresponding to the above,

preferably comprises causing the travel control means to generate merging
travel request information for requesting a merging travel from the first
path or the second path to the merging portion when the movable body to
which the travel control means is provided enters the first merging path or
the second merging path, and to transmit the merging travel request

information to the commu¡ication relay device by the movable body

communication device wherein the step of causing the managing means to
issue operation command information includes: when the managing means

receives the merging travel request information, if the managing means

determines that no other movable body exists in the path to be traveled
during the merging travel and that there is no movable body which was

caused to start a merging travel earlier, causing the managing means to
issue a merging travel command for commanding a merging travel as the
operation command information to the movable body that transmitted the
merging travel request information, and to issue a passage entry prohibition
command for prohibiting entry into the path to be traveled to another
movable body as said operation command information, and if the managing
means determines that a movable body exists in the path to be traveled
during the merging travel or that there is a movable body which was caused

to start a merging travel earlier, causing the managing means to issue a

merging travel prohibition command which prohibits a merging travel to the
movable body that transmitted the merging travel request information as

the operation command information.

loorsl
With such configuration or method, if a movable body enters the fi.rst

merging path or the second merging path, the managing means can

recognize that the movable body entered the first merging path or the second

merging path because the maaaging means receives the merging travel
request information from the movable body. And the managing means can

determine if another movable body exists in the path to be traveled dr.rring

the merging travel, and if there is a vehicle that was caused to start a
merging travel earlier based on whether the movable body information and

the identification information have been received from another movable bod¡i

I

[00191        With such configuration or method, even if there is a vehicle that started a merging travel
earlier, if the movable body has not reached the merging portion, the managing means issues the
travel stop command to the vehicle that started the merging travel earlier to stop the vehicle, and
issues the merging travel command to the movable body that has priority to merge  to allow it to
merge. Thus, even ii there is a vehicle that started a merging travel earlier, if there is a movable body
that has priority to merge over the movable body that started. a merging travel earlier, the latter
movable body can be given priority to merge without allowing a collision to occur between the movable
bodies. Here, a priority to merge may he assigned to, for example, a vehicle that is traveling or is to
travel in the first path over a movable body that is traveling or is to travel in the second path. Also, the
priority to merge may be given to a movable body whose a destination is farther from the merging
portion in the travel direction than the destination of a movable body that was caused to start the
merging travel earlier. As a result, a plurality of movable bodies, can travel efficiently, which
contributes to an improvement of transporting capacity of the article transport facility while preventing a
collision between the movable bodies, NOM       In the embodiment of the article transport. facility in
accordance with the present invention, at least one of the first merging path, the second. merging path,
and the said post-merging paths is preferably divided into a plurality of divided path portions, wherein
the communication relay device is preferably individually provided to each of the plurality of divided
path portions, wherein the relay device Main body is preferably configured Co associate movable body
information obtained using the antenna portion. through communication with the movable body
communication device with division identification information that indicates which one of the divided
path portions the antenna portion that received the movable body information is provided to, and to
communicate information thus ob La Med to the managing means, and wherein the managing means
is preferably configured to determine which one of the divided path portions the movable body exists
in, based on the movable body infbrmation and the division identification information which are
received from the relay device main body to control operations of the plurality of movable bodies.
In the article transporting method corresponding to the above, at least one of the first merging path,
the second merging path, and the said. post-merging paths is preferably divided into a plurality of
divided path portions, wherein the communication relay device is preferably individually provided to
each. of the plurality of divided path portions, wherein the step of causing the relay device main body
to transmit. to the managing means  includes: causing the relay device main body to associate
movable body information obtained using the antenna portion through communication with the
movable body communication device with division identification information that indicates which one of
the divided path portions the antenna portion that received the movable body information is provided
to, and to communicate information thus obtained to the managing means, and wherein the step of
causing the managing moans to issue operation command information preferably includes: causing
the managing means to determine which one of the divided path portions the movable body exists in,
based on the movable body information and the division identification intbrnaation which are received
from the relay device main body to generate operation control information based on this determination.



Thus, if the managing means determines that no other movable body exists
in the path to be traveled during the merging travel, and that there is no

vehicle that was caused to start a merging travel earlier, the managing

means determines that the merging travel is possible, and issues the
merging travel command to the movable body that entered the first merging
path or the second merging path, and issues the passage entry prohibition
command to'other movable bodies to prevent a collision betwéen the movable

bodies. In addition, if the managing means determines that another movable

body exists in the path to be traveled during the merging travel, and that
there is a vehicle that v¡as caused to start a merging travel earlier, it
determines that the merging travel is not possible, and issues the merging
travel prohibition command to the movable body that entered the first
merging path or the second merging path to prevent a collision between the
movable bodies.

Therefore, a collision between the movable bodies can be prevented

reliably because whether the merging travel is possible can be determined at
the time a movable body enters the first merging path or the second merging
path without allowing a collision between the movable bodies to occur.

loorel
In the embodiment of the article transport facility in accordance with

the present invention, when a movable body exists that is performing a

merging travel, if the managing means determines that another movable

body exists in the path to be traveled during the merging travel of the
movable body, the managing means is preferably configured to issue a travel
stop command for stopping travel as the operation command information to
the vehicle that is performing the merging travel.

In the article transporting method corresponding to the above, the
step of causing the managing means to issue operation command

information preferably includes: when ^ movable body exists that is
performing a merging travel, if the managing means determines that
another movable body exists in the path to be traveled during the merging
travel of the movable body, causing the managing means to issue a travel
stop command for stopping travel as the operation command information to
the vehicle that is performing the merging travel.
loorzl

With such configuration or method, when a movable body is
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[0021]       With such configuration or method, because the managing means receives the movable
body information and the division identification information, the managing means can determine
whether a movable body exists for each divided path portion, which is a unit into which at least one of
the first merging path, the second merging path and the said post-merging paths is divided. Therefore,
because the managing means can manage operations of a plurality of movable bodies such that, for
example, only one movable body may be snowed to enter a divided path portion, a collision between
the movable bodies can be prevented even if a number of movable bodies are allowed to enter the
path or paths among the first merging path, the second merging path, and the post-merging path that
is or are divided into the plurality of divided path portions. Therefore, a collision between the movable
bodies can be prevented while allowing the movable bodies to be closer together when performing a
merging travel, thus to perform merging travel efficiently. [0022]       In the embodiment of the article
transport facility in accordance with the present invention, the managing means is preferably
configured to issue an entry prohibition command for prohibiting entry into the divided path portion in
which the movable body exists as the operation command information to each of the plurality of
movable bodies.       In the article transporting method corresponding to the above, the step of causing
the managing moans to issue operation command  information preferably includes causing the
managing means to issue an entry prohibition command for prohibiting entry into the divided path
portion in which the movable body exists as the operation command information to each of the plurality
of movable bodies. [00231       With such configuration or method, because, if a movable body exists
in a divided path portion; the managing means issues an entry prohibition command to other movable
bodies, a collision between the movable bodies can be reliably prevented. 



performing a merging travel, the managing means can determine whether
another movable body exists in the path to be traveled based on whether the

movable body information and identifi.cation information have been received

from another movable botly. Thus, even if a movable body was manually
caused to enter the path to be traveled, for example, the managing means

can recognize the entrance of another movable body into the path to be

traveledi thus, a collision between the movable bodies can be prevented by

issuing the travel stop command to the movable body that is performing the

merging travel.

looral
In the embodiment of the article transport facility in accordance with

the present invention, when the vehicle that started a merging travel earlier
has not reached the merging portion, if the managing means receives the

merging travel request information from a movable body that has priority to
merge over the movable body that started the merging travel, the managing

means is preferably con-figured to issue a travel stop command for stopping

travel as the operation command information to the vehicle that started the

merging travel earlier and to issue a merging travel command as the

operation command information to the movable body that has priority to
merge.

In the article transporting method corresponding to the above, the

step of causing the managing means to issue operation command

information includes: when the vehicle that started a merging travel earlier
has not reached the merging portion, if the managing means receives the

merging travel request information from a movable body that has priority to
merge over the movable body that started the merging travel, causing the

managing means to issue a travel stop command for stopping travel as the

operation command information to the vehicle that started the merging

travel earlier and to issue a merging travel command as the operation

command information to the movable body that has priority to merge.

loorgl
With such configuration or method, even if there is a vehicle that

started a merging travel earlier, if the movable body has not reached the

merging portion, the managing means issues the travel stop command to the

vehicle that started the merging travel earlier to stop the vehicle, and issues

the merging travel command to the movable body that has priority to merge
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[0024]       In the embodiment of the article transport facility in accordance with the present invention,
the travel path is preferably defined by a rail, and the antenna portion is preferably arranged along a
longitudinal direction of the rail such that the antenna portion is supported by the rail.       In addition,
the rail is preferably supported by a ceiling, wherein the movable body preferably includes a travel
drive portion configured to travel along the rail, and the article support portion supported by the travel
drive portion such that the article support portion is located below the rail, wherein the antenna portion
is preferably located on a surface that faces the article support portion of the rail, and wherein a
vehicle side antenna portion which communicates with the antenna portion is preferably provided to
the article support portion. BRIEF DESCRIPTION OF THE DRAWINGS [00251 Fig. 1 is a plan view of
an article transport facility; Fig. 2 is a side view of a part of the article transport facility,       Fig. 3 is
sectional drawing of a vehicle as seen in a direction along its travel path,       Fig, 4 is a drawing
showing a configuration for managing the operations of the movable bodies at the merging portion, 



to allow it to merge. Thus, even if there is a vehicle that started a merging

travel earlier, if there is a movable body that has priority to merge over the

movable body that started a morging travel earlier, the latter movable body

can be given priority to merge without allowing a collision to occur between

the movable bodies. Here, a priorþ to merge may be assigned to, for

example, a vehicle that is traveling or is to travel in the first path over a

movable body that is traveling or is to tTavel in the second path. Also, the

priority to merge may be given to a novable boily whose a destination is

farther from the merging portion in the travel direction than the destination

of a movable body that was caused. to start the merging travel earlier. As a

result, a plurality of movable bodies can travel efficiently, which contributes

.to an improvement of transporting capacþ of the article transport facility

while preventing a collision between the movable bodies.

loozol
In the embodiment of the article transport facility in accordance with

the present invention, at least one of the first merging path, the second

merging path, and the said post'merging paths is preferably divided into a
plurality of divided path portions, wherein the communication relay device is

preferably individually provided to èirch of the plurality of divided path

portions, wherein the relay device main body is preferably confi.gured to

associate movable body information obtained using tho antenna portion

through communication with the movable body communication device with
division identifi.cation information that indicates which one of the divided

path portions the antenna portion that received the movable body

information is provided to, and. to communicate information thus obtained to

the managing means, and wherein the managing means is preferably

configured to determine which one of the divided path portions the movable

body exists in, based on the movable body information and the division

identification information which are received from the relay device main

body to control operations of the plurality of movable bodies.

In the article transporting method corresponding to the above, at

least one of the first merging path, the second merging path, and the said

post'merging paths is preforably divided into a plurality of divided path

portions, wherein the cornmunication relay device is preferably individually
provided to each of the plurality of divided path portions, wherein the step of

causing the relay device main body to transmit to the man4ging means

L2

Fig, 5 is an exploded perspective view and a sectional view showing an antenna portion, Fig. C is a
flow chart that shows operations of the managing means, Fig. 7 is a flow chart that shows operations
of the managing means, Fig, 8 is a plan view of important portions of an article transport  facility in
accordance with the second embodiment, and       Fig. 9 is a flow chart that shows operations of the
managing means in accordance with the second embodiment. BEST MODES FOR CARRYING OUT
THE INVENTION [0026] 



includes: causing the relay device main body to associate movable body

information obtained using the antenna portion through communication

with the movable body communication device with division identification
information that indicates which one of the divided path portions the

antenna portion that received the movable body information is provided to,

and to communicate information thus obtained to the managing means, and

wherein the step of causing the managing means to issue operation

command information preferably includes: causing the managing means to

determine which one of the divided path portions the movable body exists in,

based on the movable body information and the division identification
information which are received from the relay device main body to generate

operation control information based on this determ.ination.

loozrl
With such configuration or method, because the managing means

receives the movable body information and the division identification
information, the managing means can determine whether a movable body

exists for each divided path portion, which is a unit into which at least one of
the first merging path, the second merging path, and the said post'merging
paths is divided. Therefore, because the maaaging means can manage

operations of a plwality of movable bodies such that, for example, only one

movable body may be allowed to enter a divided path portion, a collision

between the movable bodies can be prevented even if a number of movable

bodies are allowed to enter the path or paths among the first merging path,

the second merging path, and the post-merging path that is or are divided

into the plurality of divided path portions. Therefore, a collision between the

movable bodies can be prevented while allowing the movable bodies to be

closer together when performing a merging travel, thus to perform merging

travel efËcientþ
loozzl

In the embodiment of the article transport facility in accordance with
the present invention, the managing means is preferably con-figured to issue

an entry prohibition command for prohibiting entry into the divided path
portion in which the movable body exists as the operation command

information to each of the plurality of movable bodies.

In the article transporting method corresponding to the above, the

step of causing the managing means to issue operation command
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[First Embodiment]       Preferred embodiments of an article transport facility in accordance with the
present invention are described next with reference to the drawings.       As shown in Figs. 1 and 2,
this article transport facility includes travel path S that are defined by travel rails 2 installed on the
ceiling side such that they extend by way of or adjacent a plurality of article processors 1, and two or
more vehicles 3 (which correspond to the movable 'bodies) of the ceiling transportation type which can
travel in one direction along the travel path S. The travel path S along which the vehicles 3 travel
include a loop-shaped primary path 4 in which straight portions and curved portions are connected
together, and second paths 5 each of which merges into or joins a straight portion of the primary path
4 after breaking off from the straight portion of the primary path 4 And each of the first paths 4 and the
second paths 5 extend by way of or adjacent the article processors 1. In. this article transport facility,
an article 6 is a container for storing semiconductor substrates and the vehicles 3 are configured to
transport articles 6 among the plurality of article processors 1. Each travel rail 2 is fixedly installed to
the ceiling by means of travel rail brackets 7. [0021       As shown in Fig. 2, the vehicles 3 has a grip
portion 8 which suspends and grips an article 6 and which can be moved verde-ally. With the vehicle 3
standing still, the grip portion 8 can be moved by feeding out or spooling wires 9 (this does not have to
be limited to wires, but belts, for example, can he used instead) between a raised position at which the
grip portion 8 is positioned close to the vehicle 3 and a lowered position for article transfer to or from
an article transfer station 10 installed at a. location lower than the vehicle 3.       Incidentally, Fig. 2
shows a case where the grip portion 8 is lowered to the lowered position from the raised position on.
one side of the figure, and a case where the grip portion 8 is raised from the lowered position to the
raised position on the other side of the figure. [00281 



information preferably includes causing the managing means to issue an

entry prohibition command for prohibiting entry into the divided path
portion in which the movable body exists as the operation command

information to each of the plurality of movable bodies.

loozsl
With such confi.guration or method, because, if a movable body exists

in a divided path portion, the managing means issues an entry prohibition
command to other movable bodies, a collision between the movable bodies

can be reliably prevented.

îooz+l
In the embodiment of the article transport facility in accordance with

the present invention, the travel path is preferably defined by a rail, and the

antenna portion is preferably arranged along a longitudinal direction of the
rail such that the antenna portion is supported by the rail.

In acldition, the rail is preferably supported by a ceiling, wherein the
movable body preferably includes a travel drive portion configured to travel
along the rail, and the article support portion supported by the travel drive
portion such that the article support portion is located below the rail,
wherein the antenna portion is preferably located on a surface that faces the
article support portion of the rail, and wherein a vehicle side antenna portion

which communicates with the antenna portion is preferably provided to the

article support portion.

BRIEF DESCRIPTION OF THE DRAWINGS

loozrl
Fie. 1 is a plan view of an article transport facility,
Fig.2 is a side view of a part of the article transport facilit¡1

Fig. 3 is sectional drawing of a vehicle as seen in a direction along its
travel path,

Fig. 4 is a drawing showing a conf.guration for managing the

operations of the movable bodies at the merging portion,

Fig. 5 is an exploded perspective view and a sectional view showing
an antenna portion,

Fig. 6 is a flow chart that shows operations of the managing means,

Fig. 7 is a fLow chart that shows operations of the managing means,

Fig. 8 is a plan view of important portions of an article transport

T4

The station 10 consists of a support platform for receiving and supporting an article 6. And the station
10 is provided to receive from the vehicle 3 articles 8 to which a predetermined process is to be
performed by the article processor 1, and to deliver to the vehicle 3 articles 6 to which the
predetermined process has been performed by the article processor 1. A station 10 is located in
correspondence with each of the plurality of article processors 1.        The vehicle 3 is configured to
move along the travel rail 2 with the grip portion 8 being located in the raised position, and to transfer
an article 6 to or from the station 10 by raising and lowering the grip portion 8 between. the raised
position and the lowered position with the vehicle 3 stopped at a stop position corresponding to a
transfer target station 10 among the plurality of stations 10. [00291        The vehicle 3 is configured to
include a travel drive portion 11 which travels on the travel rail 2, and an article support portion 12
suspended and supported by the travel drive portion 11 such that article support portion 1.2 is located
below the travel rail 2.        As shown in Fig, 3, the travel drive portion 11 includes a pair of driven
wheels 14 which are driven and rotated by a drive motor 13 and. each of which rolls on an upper
surface of corresponding one of a pair of rail portions 2a, 2b, and a pair of guiding wheels 15 which
can rotate freely and which are in contact with side faces of the pair of rail portions 2a, 2b that face
each other. And the vehicle 3 is configured to travel while it is guided by the travel rail 2 by virtue of the
fact that the driven wheels 14 are rotated by the drive motor 13 and the guiding wheels 15 are in
contact with and guided by the pair of rail portions 2a, 21). [0030]         The article support portion 12
includes rotatable drums 17 which spool wires 9 and which are rotated by a vertical movement motor
16, and a gripportion 8 suspended and supported by the wires 9. The grip portion 8 includes a gripper
19 which can be switched by a gripper motor 18 between a gripping attitude in which an article 6 is
gripped, and a grip release attitude in which the grip is released. And the rotatable drums 17 are
rotated by the  vertical movement motor 16 to raise and lower the grip portion 8 and an article 6
gripped thereby, And the article 6 is gripped and the grippin.g of the artible 6 is released by switching
of the gripper 19 by the gripper motor 18, [0031] 



facility in accordance with the second emboùiment, and

Fig. 9 is a flow chart that shows operations of the managing means in
accordance with the second embodiment.

BEST MODES FOR CARRYING OUT THE INN¡ENTION

[oozo]

[First Embodiment]

Preferred emboùiments of an article transport facility in accordance

with the present invention are described next with reference to the drawings.

As shown in Figs. 1 and, 2, this article transport facility includes

travel path S that are defined by travel rails 2 installed on the ceiling side

such that they extend by way of or adjacent a plurality of article processors 1,

and two or more vehicles 3 (which correspond to the movable boclies) of the

ceiling transportation type which can travel in one direction along the travel
path S. The travel path S along which the vehicles 3 travel include a
loop-shaped primary path 4 in which straight portions and curved portions

are connected together, and second paths 5 each of which merges into or joins

a straight portion of the primary path 4 after breaking off from the straight
portion of the primary path 4. Arrd each of the first paths 4 and the second

paths 5 extend by way of or adjacent the article processors 1. In this article

transport facility, an article 6 is a container for storing semiconductor

substrates and the vehicles 3 are ssnfigured to transport articles 6 among

the plurality of article processors I-. Each travel mtl, 2 is fixedly installed to

the ceiling by means of travel rail brackets 7.

fooztl
As shown in Fig. 2,thie vehicles 3 has a grip portion 8 which suspends

and grips an article 6 and which can be moved vertically. With the vehicle 3

standing still, the grip portion 8 can be moved by feeding out or spooling

wires 9 (this does not have to be limited to wires, but belts, for example, can

be used instead) between a raised position at which the grip portion 8 is
positioned close to the vehicle 3 and a lowered position for article transfer to

or from an article transfer station 10 installed at a location lower than the

vehicle 3.

Incidentally, Fig. 2 shows a case where the grip portion 8 is lowered

to the lowered position from the raised position on one side of the figure, and

a case where the grip portion 8 is raised from the lowered position to the
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The power receiving coil 20 is provided to the vehicle 8 such as to be located between the pair of rail
portions 2a, 2b, Alternating current is applied to electricity supply lines 21 arranged. along the travel
rail 2 to generate magnetic field. And the electric power required. by the vehicle 3 is generated by a
power receiving coil 20 with this magnetic field; thus, the electric power is contactlessly supplied to the
vehicle 2, incidentally, the electricity supply lines 21 are supported by the travel rail 2 such that they
are located between the pair of rail portions 2a, 2b. [00321       With regard to the travel of the plurality
of vehicles 3, a facility management computer which manages or controls operations of the plurality of
vehicles 3 over the entire travel paths S is provided. And a carriage controller having travel control
means 22 (see Fig, 4) which controls traveling of the vehicle 3 based on operation command
information from the facility management computer is provided to each vehicle 3. The computer,
control means, and managing means that are described in this spedfication. belong to the
conventional technology, and include a CPU, memory, a. communication unit, etc. And algorithms for
performing the functions described in the present specification are stored in the memory. [ooaa]
Although illustration is omitted, the vehicles 3 inclu.d.e various sensors such as a stop plate detection
sensor for detecting stop plates which. are installed, for example, to one side of and close to the travel.
rail 2 and which indicate a target stop position corresponding to each. station 10, an absolute position
plate detection sensor for detecting absolute position plates which indicate the positions (distance)
from. a. reference point of the travel path S and which are installed, for example, to one side of and
close to the travel rail 2, and a covered-distance sensor for detecting the distance covered by the
vehicle 3. The travel control means 22 knows or keeps track of the current position of the vehicle 3 on
the travel path S based on detected information from the absolute position plate detection sensor and
on detected information from the covered-distance sensor after detecting an  absolute position, and.
transmits, the current position, information and carriage identification information such as a carriage
number which ca.n he used to identify the vehicle amon.g the plurality of vehicles 3 to the facility
management computer by wireless communication, etc. [0034]       The facility management computer
manages or controls the operations of th.e plurality of vehicles 3 while managing each current position
of a plurality of vehicles 3 based on the current position information from each travel control means 22
and the carriage identification. information. The facility management computer is configured to select
one vehicle 3 for a transporting task from artion.g the plurality of vehicles 8, and to generate a
transport command, as operation command information., in which a station 10 is specified as a
transport origin and a station 1.0 is specified as a transport destination, from the plurality of stations
1.0, for transporting an article 6 from the station 10 specified. as the transport origin to the station 10
specified as the transport destination, and to issue the transport command to the selected vehicle S.
Thus, the travel control. means 22 of the vehicle 3 which received the transport command controls the
travel of the vehicle 3 to cause it to travel to the station 10 specified, as the transport origin based on
the detected information from the various sensors, and the carriage controller controls the vertical
movement operation of the grip portion 8 and the switching operation of the grip portion 8 to receive an
article 6 from the station 10 specified as the transport origin. Thereafter, the travel control means 22
controls the traveling of the vehicle 3 to cause it to travel to the station 10 specified as the transport
destination, based on the detected information from the various sensors. And. the article 6 is delivered,
to th.e station. 10 specified. as the transport destination under the control of the carriage controller. 



raised position on the other side ofthe frgure.

loozel
The station 10 consists of a support platform for receiving and

supporting an article 6. And the station L0 is provided to receive from the

vehicle 3 articles 6 to which a predetermined process is to be performed by

the article processor 1, and to deliver to the vehicle 3 articles 6 to which the
predetermined process has been performed by the article processor 1. A
station 10 is located in correspondence with each of the plurality of article
processors 1-.

The vehicle 3 is configured to move along the travel ratl 2 with the
grip portion 8 being located in the raised position, and to transfer an article 6
to or from the station 10 by raising and lowering the grip portion 8 between

the raised position and the lowered position with the vehicle 3 stopped at a
stop position corresponding to a transfer target station 10 among the

plurality of stations 10.

loozgl
The vehicle 3 is configwed to include a travel drive portion 11 which

travels on the travel ratl2, and an article support portion 12 suspended and

supported by the travel drive portion 11 such that article support portion 12

is located below the travel ra:d2.
As shown in Fig. 3, the travel drive portion 11 includes a pair of

driven wheels 14 which are driven and rotated by a drive motor 13 and each

of which rolls on an upper surface of corresponding one of a pair of rail
portions 2a, 2b, and a pair of guiding wheels 1õ which can rotate freely and

which are in contact with side faces of the pair of rail portions 2a, 2b that
face each other. And the vehicle 3 is configured to travel while it is guided by
the travel ra:d2 by virtue of the fact that the driven wheels 14 arc rotated by
the drive motor 13 and the guiding wheels 15 are in contact with and guided

by the pair of rail portions 2a,2b.
loosol

The article support portion 12 includes rotatable drums 17 which
spool wires 9 and which are rotated by a vertical movement motor 16, and a

grip portion 8 suspended and supported by the wires 9. The grip portion 8
includes a gripper 19 which ca¡ be switched by a gripper motor 18 between a

gripping attitude in which an article 6 is gripped, and a grip release attitude
in which the grip is released. And the rotatable drums t7 arc rotated. by the
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[00351      Although. the operations of the vehicles 3 on the travel path S are basically managed or
controlled by the facility management computer as described above, since at a merging portion 23 at
which the secondary path 5 (which corresponds to the second path) joins or merges into the primary
path 4 (which corresponds to the first pathhis shown in Fig. 1, the vehicles 3 may collide with each
other if the vehicles 3 are allowed to merge from both the primary path 4 and the secondary path 5 into
the merging portion 23, it is  necessary to manage or control operations of the vehicles 3 such that the
vehicles 3 are allowed to merge into the merging portion 23 while preventing a collision of vehicles 3
with each other, 'lb this end, the article transport facility in accordance with the present invention
includes managing means 24 which manages or controls operations of a plurality of vehicles 3 at the
merging portion 23 and which is provided separately from the facility management computer, as
shown in Fig. 4.  Noaei       In order to transfer information between the managing means 24 and the
travel control means 22 of each vehicle 3, a communication relay device 26 i.s provided which
communicates wirelessly with a vehicle communication device 25 (which corresponds to a movable
body communication device) of each of the plurality of vehicles 3. The managing means 24 issues
operation command information to each of the plurality of vehicles 3 through wireless communication
between the communication relay device 26 and the vehicle communication device 25. The travel
Control means 22 provided to each of the plurality of vehicles 3 controls traveling of the vehicle 3
based on the operation command information from the managing means 24 and received by the
vehicle communication device 25. And while the vehicle is traveling in the first merging path 27
extending from the primary path 4 to the merging portion 23, or the second merging path 28 extending
from the secondary path 5 to the merging portion 23, or the post-merging path 29 which contains the
merging portion 23 subsequent to merging at the merging portion 23, the travel control means 22 is
configured to transmit movable body information (for example, carriage identification information such
as a carriage number which can identify the vehicle) to the communication relay device 26 by means
of the vehicle communication device 25. [0037] [Communication relay device]       It is not that only one
communication relay device 26 is installed or provided, at the merging portion 23 but that a separate
communication relay device 26 i.s provided to and. for each of the first merging path 27 extending from
the primary path 4 to the inergin.g portion 23, the second merging path 28 extending from the
secondary path. 5 to the merging portion 23, and the post-merging path 29 which includes the merging
portion 23 and extends after the merging at the merging portion 23 with a total of three 



vertical movement motor 16 to raise and lower the grip portion 8 and an

article 6 gripped thereby. And ihe article 6 is gripped and the gripping of the
article 6 is released by switching of the gripper 19 by the gripper motor L8.

loogrl
The power receiving coil 20 is provided to the vehicle 3 such as to be

located between the pair of rail portions 2a, 2b. Alternating current is
applied to electricity supply lines 21 arranged along the travel rail 2 to
generate magnetic field. A¡d the electric power required by the vehicle 3 is
generated by a power receiving coil 20 with this magnetic field; thus, the
electric power is contactlessly supplied to the vehicle 3. Incidentally, the
electricity supply lines 21 are supported by the travel raíl2 such that they
are located between the pair of rail portions 2a,2b.
looszl

With regard to the travel of the plurality of vehicles 3, a faciJity
management computer which manages or controls operations of the plurality
of vehicles 3 over the entire travel paths S is provided. And a carriage
controller having travel control means 22 (see Fig. 4) which controls
traveling of the vehicle 3 based on operation command information from the
facility management computer is provided to each vehicle 3. The computer,

control means, and managing means that are described in this specification
belong to the conventional'technolory, and include a CPU, memory, a

communication unit, etc. And algorithms for performing the functions
described in the present specification are stored in the memory.

loosgl

Although illustration is omitted, the vehicles 3 include various
sensors such as a stop plate detection sensor for detecting stop plates which
are installed, for example, to one side of and close to the travel rail 2 and
which indicate a target stop position corresponding to each station 10, an
absolute position plate detection sensor for detecting absolute position plates

which indicate the positions (distance) from a reference point of the travel
path S and which are installed, for example, to one side of and close to the
travel ratJ2, and a covered'distance sensor for detecting the distance covered

by the vehicle 3. The travel control means 22 knows or keeps track of the
current position of the vehicle 3 on the travel path S based on detected

information from the absolute position plate detection sensor and on

detected information from the covered'distance sensor after detecting an
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communication relay devices 26.       Each of the communication relay devices 26 includes an antenna
portion. 30 that is located along corresponding one of the first merging path 27, the second merging
path 28, and the post-merging path 29 and that can wirelessly communicate with a vehicle
communication devices 25 to exchange information therewith, and a relay device main body 33 which
is connected with the antenna portion 30 through a communication line 31 and which can
communicate with the managing means 24 to exchange information through a communication line 82.
[0088] [Antenna portion]       As shown in Figs. 4 and 5, the antenna portion 80 is a sheet-shaped
antenna that is formed to be long so as to extend along the path and to have a sheet-shape and a flat
plate shaped cross-section and that forms a communication enabled region that extends in the
direction of its thickness over the entire surface. Here, the term "long" means that its dimension in the
width direction which is perpendicular to its longitudinal direction is substantially less than its total
length in the longitudinal direction. And the total length is preferably equal to or greater than twice or
more preferably five times its width. Furthermore, "flat plate shape" means that the dimension
thickness) in the thickness direction which is perpendicular to both the longitudinal direction and the
width direction is substantially less than the width. And the width is preferably equal to or greater than
twice the thickness and is more preferably equal to or greater than five times the thickness. As
described in detail below, the antenna portion 30 transmits wireless signals in two dimensional
directions, forms a communication enabled area which is capable of wireless communication along the
surface, and outputs power with the communication enabled area along the thickness direction being
formed over the entire surface. Incidentally, as the communication protocol when communicating via
wireless signal, the communication is performed based on the standard telecommunications protocol
(IEFE802.11a), identical to a. common wireless LAN. [0039]       The antenna portion 30 includes a
conductor portion 34 which is a mesh-shaped conductor, a dielectric portion 235 which is a
sheet-shaped dielectric, and a conductor portion 36 which is a sheet-shaped conductor,  



absolute position, ald transmits the current position information and

carriage identification information such as a carriage number which can be

used to identify the vehicle among the plurality of vehicles 3 to the facility
management computer by wireless communication, etc.

loos¿l
The facility management computer manages or controls the

operations of the plurality of vehicles 3 while managing each current position

of a plurality of vehicles 3 based on the current position information from

each travel control means 22 andthe carriage identifi.cation information. The

facility management computer is confi.gured to select one vehicle 3 for a
transporting task from among the plurality of vehicles 3, and to generate a

transport command, as operation command information, in which a station
10 is specified as a transport origin and a station 10 is specified as a
transport destination from the plurality of stations 1-0, for transporting a-n

article 6 from the station 10 specified as the transport origin to the station 10

specifi.ed as the transport destination and to issue the transport commaud. to

the selected vehicle 3. Thus, the travel control means 22 of. the vehicle 3

which received the transport command controls the travel of the vehicle 3 to

cause it to travel to the station 10 specified as the transport origin based on

the detected information foom the various sensors, and the carriage

controller controls the vertical movement operation of the grip portion 8 and

the switching operation of the grip portion 8 to receive an article 6 foom the

station 10 specifi.ed as the transport origin. Thereafter, the travel control

means 22 conftols the traveling of the vehicle 3 to cause it to travel to the

station 10 specified as the transport destination based on the detected

information from the various sensors. And the article 6 is delivered to the

station 10 specifi.ed as the transport destination under the control of the

carriage controller.

loos¡I
A-lthough the operations of the vehicles 3 on the travel path S are

basically managed or controlled by the facility management computer as

described above, since at a merging portion 23 at which the secondary path 5

(which corresponds to the second patÐ joins or merges into the primary path

4 (which corresponds to the first path)as shown in Fig. 1, the vehicles 3 may

collide with each other if the vehicles 3 are allowed to merge from both the
primary path 4 and the secondary path 5 into the merging portion 23, it is
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which are laid on top of one another in that order. And a sheettaped insulator portion 37, or 88 which
consists of an insulator is provided on the outer surface of the mesh-shaped conductor portion 34 and
on the back side of the sheet-shaped conductor portion 36. As such, the antenna portion 30 is formed
to have a sheet shape as a whole with the sheet-shaped insulator portion 37, the mesh-shaped
conductor portion. 34, the sheet-shaped dielectric portion 36, the sheet-shaped conductor portion 36,
and the sheet-shaped insulator portion 38 being laminated and laid on top of one another in that order
and bonded to each other, [0040]       As the sheet-shaped dielectric portion 35, dielectric material is
used that has the dielectric constant that is greater than that of the air in the frequency band. or range
used for signal transmission, the magnetic permeability that is approximately equal to that of the air,
and the transmission speed of the electromagnetic waves that is less than that in the air. That is,
because the speed of the electromagnetic waves, which are an example of a wireless signal, is
determined by the product of the magnetic permeability and the dielectric constant, the speed of the
electromagnetic waves that propagate within the sheet-shaped dielectric poilion having the dielectric
constant that is greater than that of the air and the magnetic permeability that is approximately equal to
tha.t of the air is less than the speed of the electromagnetic waves that propagate in the air. In
addition, many openings 39 are formed in the mesh-shaped conductor portion 84. [00411       When
signals corresponding to the wireless signal are applied through the connection line 31, and when the
antenna portion 30 transmits the electromagnetic waves, which are an example of the wireless signal,
to the front of the sheet-shaped dielectric portion 36 with the magnetic field parallel to the bottom, the
electromagnetic field resulting from the electromagnetic waves is formed only close to the surface of
the sheet-shaped dielectric portion 35. This is called an evanescent wave. The evanescent wave
attenuates exponentially in the direction perpendicular to the front of the sheet-shaped dielectric
portion 85, and no significant electromagnetic field is formed except in proximity to the surface. [0042]
To describe in more detail, although the electromagnetic waves  transmitted to the sheet-shaped
dielectric portion 35 propagate within the sheet-shaped dielectric portion 35 in two dimensions, i.e. in
concentric circles, the electromagnetic waves leak to the surface through the openings $9 of the
mesh-shaped conductor portion 34 during the propagation. During this time, electromagnetic waves
are damped exponentially in the direction perpendicular to the front of the sheet-shaped dielectric
portion 36, and. no significant electromagnetic field is formed except in proximity to the surface.
Therefore, the antenna portion 30 transmits wireless signals in two dimensional directions, and forms a
wireless-communication enabled area along the surface, 



necessary to manage or control operations of the vehicles 3 such that the

vehicles 3 are allowed to merge into the merging portion 23 while preventing

a collision of vehicles 3 with each other. Tb this end, the article transport

faciliüy in accordance with the present invention includes managing means

24 which manages or controls operations of a plurality of vehicles 3 at the

merging portion 23 and which is provided separately from the facility
management computer, as shown in Fig. 4.

loosol
In order to transfer information between the managing means 24 and

the travel control means 22 of each vehicle 3, a communication relay device

26 is provided which communicates wirelessly with a vehicle communication

device 25 (which corresponds to a movable body communication device) of

each of the plurality of vehicles 3. The managing means 24 issues operation

comma¡rd information to each of the plurality of vehicles 3 through wireless

communication between the communication relay device 26 and the vehicle

communication device 25. The travel control means 22 provided to each of

the plurality of vehicles 3 controls traveling of the vehicle 3 based on the

operation command information from the managing means 24 and received

by the vehicle communication device 25. And while the vehicle is traveling in
the first merging path27 extending from the primary path 4 to the merging
portion 23, or the second merging path 28 extending from the secondary path

5 to the merging portion 23, or the post-merging path 29 which contains the

merging portion 23 subsequent to merging at the merging portion 23, the

travel control means 22 is confrgured to transmit movable body information
(for example, carriage identification information such as a carriage number

which can identifr the vehicle) to the communication relay device 26 hV

means of the vehicle communication device 25.

looszl
[Communication relay device]

It is not that only one communication relay device 26 is installed or

provided at the merging portion 23 but that a separate communication relay

device 26 is provided to and for each of the first merging path 27 extending

from the prim.ary path 4 to the merging portion 23, the second merging path

28 extending from the secondary path 5 to the merging portion 23, and the

post-merging path 29 which includes the merging portion 23 and extends

after the merging at the merging portion 23 with a total of three
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[0043]       And, as opposed to the case where the electromagnetic waves propagate in the
sheet-shaped main body portion 35 of the antenna, when electromagnetic field is formed in the
antenna portion 30, electromagnetic waves in the electromagnetic field can be detected and
transmitted. to the relay device main body 33 through the connection line 31. [0044]       As shown in
Fig. 3, the front side of the antenna portion 30 is, for example, pasted on the unclersurface of the rail
portion 2a so that the front side faces downward to form the electromagnetic field downwardly. And a
vehicle side antenna portion 40 of the vehicle communication device 25 is provided on the upper
surface of the article support portion 12 of the vehicle 3 at a location that faces the antenna portion 30.
As such, wireless communication is performed between the communication relay device 26 and the
vehicle communication device 26 by exchanging electromagnetic waves between the antenna portion
30 and the vehicle side antenna portion 40, [00451 [Relay device main body]       As shown in Fig. 4,
the relay device main body 33 is configured to associate the movable body information (for example,
carriage identification information, including the carriage number with which a vehicle can be identified)
obtained using the antenna portion 30 through communication with the movable body communication
devices 26 with identification information (for example, an antenna number) that indicates which one of
the first merging path 27, the second merging path 28, and the post-merging path 29 the antenna
portion 30 that received movable body information is  provided to and to communicate the information
to the managing means 24. For example, if the movable body information is obtained by the antenna
portion 30 provided to the first merging path 27, the relay device main body 33 connected to the
antenna portion 30 by the connection line 31 transmits the movable body information (carriage
identification information) and identification information (for example, antenna identification
information, including the antenna number eta) to the managirig means 24 through the communication
line 32, 



communication relay devices 26.

Each of the communication relay devices 26 includes an antenna

portion 30 that is located along corresponding one of the fi.rst merging path

27, the second merging path 28, and the post'merging path 29 and that can

wirelessly communicate with a vehicle communication devices 25 to
exchange information therewith, and a relay device main body 33 which is

connected with the antenna portion 30 through a commuriication line 31 and

which can communicate with the managing means 24 to exchange

information through a communication line 32.

loogsl

[Antenna portionl

As shown in Figs. 4 and 5, the antenna portion 30 is a sheet-shaped

antenna that is formed to be long so as to extend along the path and to have

a sheet-shape and a flat plate shaped cross'section and that forms a
communication enabled region that extends in the direction of its thickness

over the entire surface. Here, the term "long" means that its dimension in
the width direction which is perpendicular to its longitudinal direction is

substantially less than its total length in the longitudinal direction. And the

total length is preferably equal to or greater than twice or more preferably

five times its width, Furthermore, "fl.at plate shape" means that the

dimension (i.e., thickness) in the thickness direction which is perpendicular

to both the longitudinal direction and the width direction is substantially
less than the width. And the width is preferably equal to or greater than
twice the thickness and is more preferably equal to or greater than five times

the thickness. As described in detail below, the antenna portion 30 transmits
wireless signals in two dimensional directions, forms a communication

enabled area which is capable of wireless communication along the surface,

and outputs power with the communication enabled area along the thickness

direction being formed over the entire surface. Incidentally, as the

communication protocol when communicating via wireless signal, the

communication is performed based on the standard telecommunications

protocol (IgnUgOZ.11a), identical to a common wireless LAN.
loosgl

The antenna portion 30 inciudes a conductor portion 34 which is a
mesh-shaped conductor, a dielectric portion 35 which is a sheet-shaped

dielectric, and a conductor portion 36 which is a sheet'shaped conductor,
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[0046] [Managing means]       The managing means 24 is configured to determine in which path
among the first merging path 27, the second merging path 28, and the post'inerging path 29, a. vehicle
3 exists based on the movable body information and. identification information which are received from
a relay device main body 33 to manage or control the operations of the plurality of vehicles 3. [0047]
The operations of the plurality of vehicles $ as they are managed or controlled by the managing means
24 is described next with reference to the state of the vehicle 8 at the merging portion 23 as shown in
Fig. 4, and to the flow charts in Fig. 6 and Fig. 7.       When the vehicle enters the first merging path 27
or the second merging path 28, the travel control means 22 provided to the vehicle 3 temporarily stops
the vehicle 3 and causes the vehicle communication device 25 to generate merging travel request
information for requesting a merging travel into the merging portion 23 from the primary path 4 or the
secondary path. 5 as movable body information in addition to such information as the carriage
identification information, and transmits same to the communication relay device 26. At this point,
since the travel control means 22 knows the current position of the vehicle 3, it can determine from this
current position whether the vehicle entered the first merging path 27 or the second merging path 28.
Also, the determination of whether the vehicle entered the first merging path 27 or the second merging
path 28, for example, may be made by allowing the vehicle communication device 25 and the
communication relay device 26 to communicate with each other wirelessly. Thus, when the vehicle 3
enters either the first merging path 27 or  the second merging path 28, information which includes the
carriage identification information and the merging travel request information as movable body
information is transmitted from the travel control means 22 provided to the vehicle 3 to the managing
means 24, 



which are laid on top of one another in that order. And a sheet'shaped

insulator portion 37, or 38 which consists of an insulator is provided on the

outer surface of the mesh-shaped conductor portion 34 and on the back side

of the sheet'shaped conductor portion 36. As such, the antenna portion 30 is

formed to have a sheet shape as a whole with the sheet'shaped insulator
portion 37, the mesh'shaped conductor portion 34, the sheet'shaped.

dielectric portion 35, the sheet-shaped conductor portion 36, and the

sheet'shaped insulator portion 38 being laminated and laid on top of one

another in that order and bonded to each other.

[oo¿o]

As the sheet'shaped dielectric portion 36, ûielectric material is used

that has the dielectric constant that is greater than that of the air in the

frequency band or range used for signal transmission, the magnetic

permeability that is approximately equal to that of the air, and the

trânsmission speed of the electromagnetic waves that is less than that in the

air. That is, because the speed of the electromagnetic waves, which are an

example of a wireless signal, is determined by the product of the magnetic

permeability and the dielectric constant, the speed of the electromagnetic

waves that propagate within the sheet'shaped dielectric portion having the

dielectric constant that is grcater than that of the air and the magnetic

permeabiJity that is approximately equal to that of the air is less than the

speed of the electromagnetic waves that propagate in the air. In addition,

many openings 39 are formed in the mesh'shaped conductor portion 34.

[0041]

When signals corresponding to the wireless signal are applied

through the connection line 31, and when the antenna portion 30 transmits

the electromagnetic waves, which are an example of the wireless signal, to

the front of the sheet-shaped dielectric portion 35 with the magnetic field
parallel to the bottom, the electromagnetic field resulting from the

electromagnetic waves is formed only close to the surface of the sheet'shaped

dielectric portion 35. This is called an evanescent wave. The evanescent

wave attenuates exponentially in the direction perpendicular to the front of

the sheet-shaped dielectric portion 35, and no signifi.cant electromagnetic

field is formed except in proximity to the surface.

loo+zl
Tb describe in more detail, although the electromagnetic waves

2T

[0048]       When the managing means 94 receives the merging travel request information, the
bianaging means 24 can recognize whether it is the first merging path 27 or the second merging path
28 that the vehicle 3 entered because it receives the merging travel request infbrmation and the
identification information (for example, antenna identification information, including the antenna
number etc.). Thus, as shown in Fig. 3, when the merging travel request information is received, the
managing means 24 determines whether the merging travel of the vehicle 3 is possible (step #1, #2),
Since if a vehicle 3 exists in the first merging path 27, the second merging path 23, or the
post-merging path 29, the managing means 24 receives the movable body information and
identification information (for example, antenna identification information, including the antenna
number etc.) from the vehicle 3, the managing means 24 can determine if other vehicle 3 exists in the
path to be traveled during the merging travel and if there is a vehicle 3 that was caused to start the
merging travel earlier. Here, the path in which the vehicle is to travel during the merging travel
con.sists of the first merging path 27 and the post-merging path 29 when it is the first merging path 27
that the vehicle 3 entered, and of the second merging path 28 and the post-merging path 29 when it is
the second merging path 28 that the vehicle 3 entered. [00491       If the managing means 24
determines that no other vehicle 3 exists in the path to be traveled during the merging travel and that
there is no vehicle 3 that was caused to start the merging travel earlier, the managing means 24
determines that the merging travel is possible and performs a merging travel process (step #3).
Although. the merging travel i.s determined. to be possible if it is determined that 110 other vehicle 3
exists in. tb.e path to be traveled during the merging travel, and there is no vehicle 3 that had. been
caused to start the merging travel earlier, the merging travel can. also be determined to be  possible,
for example, if it is determined that no other vehicle 3 exists in the path to be traveled during the
merging travel. Thus, a subsequent vehicle 3 can be allowed to enter the first merging path 27 or the
second. merging path 28 before a vehicle 3 completes its merging travel while preventing a. collision
with the vehicle 3 that was caused to start the merging travel earlier; therefore, it is possible to allow a
phirality of vehicles 3 to merge smoothly and efficiently. [0050] 



transmitted to the sheet'shaped dielectric portion 35 propagate within the

sheet-shaped dielectric portion 35 in two dimensions, i.e. in concentric circles,

the electromagnetic waves leak to the surface through the openings 39 of the

mesh-shaped conductor portion 34 during the propagation. During this time,

electromagnetic l¡yaves are damped exponentially in the direction
perpendicular to the front of the sheet-shaped dielectric portion 35, and no

significant electromagnetic field is formed except in proximity to the surface.

Therefore, the antenna portion 30 transmits wireless signals in two

dimensional directions, and forms a wireless-communication enabled area

along the surface.

loo¿gl
And, as opposed to the case where the electromagnetic waves

propagate in the sheet'shaped main body portion 35 of the antenna, when

electromagnetic field is formed in the antenna portion 30, electromagnetic

waves in the electromagnetic fi.eld can be detected and transmitted to the

relay device main body 33 through the connection line 31.

Íoo++l

As shown in Fig. 3, the front side of the antenna portion 30 is, for

example, pasted on the undersurface of the rail portion 2a so that the front
side faces downward to form the electromagnetic fi.eld downwardly.And a

vehicle side a¡.tenna portion 40 of the vehicle communication device 25 is

provided on the upper sr.uface of the article support portion 12 of the vehicle

3 at a location that faces the antenna portion 30. As such, wireless

communication is performed between the communication relay device 26 and

the vehicle communication device 25 by exchanging electromagnetic waves

between the antenna portion 30 and the vehicle side antenna portion 40.

[0045]

lRetay device main bodyJ

As shown in Fig. 4, the relay device main body 33 1g çenfigured to
associate the movable body information (for example, carriage identif.cation

information, includ.ing the carriage number with which a vehicle can be

identifieÐ obtained using the antenna portion 30 through communication

with the movable body communication devices 25 with identi-fication

information (for svample, an antenna number) tnat indicates which one of
the fi.rst merging path27, the second merging path 28, and the post-merging

path 29 the antenna portion 30 that received movable body information is
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As the merging travel process, the managing means 24 generates a merging travel command as
operation command information for allowing the merging travel and issues the command to the vehicle
3 which transmitted merging travel request information. This causes the travel control means 22
provided to the vehicle 3 that transmitted the merging travel, request information to cause the vehicle 3
to start traveling and to merge, In addition, the managing means 24, as the merging travel process,
generates a passage entry prohibition command for preventing entry into the path to be traveled and
issues it to the other vehicle 3 to prevent the other vehicle 3 from colliding with the vehicle 3 that is
merging. This causes the travel control means 22 provided to the other vehicle 3 to extend or continue
with the temporary interruption of travel after. entering the first merging path 27 or the second merging
path 28, thus, preventing a collision between the vehicles 3. [0051]         The managing means 24
determines that the merging travel is not possible if another vehicle 3 exists in the path to be traveled
or if there is a vehicle 3 that was caused to start the merging travel earlier, and determines if the
vehicle 3 that transmitted the merging travel request information is the vehicle 3 that should be given
priority to merge (step 1/4). Here, for example, the vehicle 3 that travels in the primary path 4 may be
given priority to merge over the vehicle 3 that travels in the secondary path 5. Also, the vehicle whose
destination station 10 is farther from the merging portion 23 in the travel direction than the destination
station 10 of a vehicle 3 that was caused to start the merging travel earlier may be given priory to
merge. In this case, since the managing means 24 needs to manage or keep track of the location of
the destination station 10 of the vehicle 3, the travel control means 22 transmits information including
station number, etc. which  indicates the destination station 10 as movable body inibrmation to the
communication relay device 26 through the vehicle. communication device 25 when the vehicle 3
enters the first merging path 27 or the second merging path 28. [0052]       If the managing means 24
determines that the vehicle 3 th.at transmitted the merging travel request information is the vehicle 3
that should be given priority to merge, the managing means 24 determines whether it is possible to
allow the vehicle 3 that had been determined to be given priority to merge first depending on whether
the vehicle 3 that was caused to start the merging travel earlier has reached the merging portion 23
(step #5). Since the travel control means 22 provided to the vehicle 3 that was caused to start the
merging travel earlier has transmitted the vehicle information to the communication relay device 26
through the vehicle communication device 25, the managing means 24 knows which path. the vehicle
3 that was caused to start the merging travel earlier exists in. Thus, the managing means 24
determines whether it is possible to allow the vehicle 3 that had been determined to be given priority to
merge first if the vehicle 3 that was caused to start the merging travel earlier has not reached the
merging portion 23, or if the vehicle 3 that had been determined to be given priority to merge would not
collide -- if it is allowed to merge - with the vehicle 3 that was caused to start the merging travel earlier.
[0053]         The priority process will be performed if the managing means 24 determines that priority
may be given to the vehicle 3 (step #6). As the priority process, the managing means 24 generates a
travel stop command for causing the vehicle 3 to stop traveling as operation command information,
and issues it to the vehicle 3 which started the merging travel earlier. Thereby the travel control means
22 provided to the vehicle 3 that started the merging travel earlier causes the vehicle 3 to stop
traveling. In addition, as the priority process, the managing means 24 generates a mergirg travel
command as operation command information, and issues it to the vehicle 3 that was given priority to
merge. Thereby the travel control means 22 provided to the vehicle 8 vehicle 3 that was given priority
to merge causes the vehicle 3 to start traveling and to merge. Thus, when there is a vehicle that was
caused to start the merging travel earlier, and if there is a vehicle 3 



provided to and to communicate the information to the managing means 24.

For example, if the movable body information is obtained by the antenna
portion 30 provided to the fi.rst merging path 27, the relay device main body

33 connected to the antenna portion 30 by the connection line 31 transmits
the movable body information (carriage identification information) and

identif.cation information (for example, antenna identifi.cation information,
including the antenna number etc.) to the managirig means 24 through the

communication line 32.

loo¿al

lManaging means]

The managing means 24 is configured to determine in which path

among the first merging path 27, the second merging path 28, and the
post'merging path 29, a vehicle 3 exists based on the movable body

information and identification information which are received from a relay

device main body 33 to manage or control the operations of the plurality of

vehicles 3.

loo¿zI

The operations of the plurality of vehicles 3 as they are managed or

controlled by the managing means 24 is described next with reference to the

state of the vehicle 3 at the merging portion 23 as shown in Fig. 4, and to the

flow charts in Fig. 6 and Fig. 7.

When the vehicle enters the first merging path 27 or the second

merging path 28, the travel control means 22 províded to the vehicle 3

temporarily stops the vehicle 3 and causes the vehicle communication device

2õ to generate merging travel request information for requesting a merging

travel into the merging portion 23 from the primary path 4 or the secondary

path 5 as movable body information in addition to such information as the

carriage identifrcation information, and transmits same to the

communication relay device 26. At this point, since the travel control means

22 knows the current position of the vehicle 3, it can determine from this

current position whether the vehicle entered the first merging path 27 or the

second. merging path 28. Also, the determination of whether the vehicle

entered the first merging path27 or the second mergingpath 28, for example,

may be made by allowing the vehicle communication device 25 and the

communication relay device 26 to communicate with each other wirelessly.

Thus, when the vehicle 3 enters either the first merging pat}i^ 27 or

23

that has priority over such vehicle to terge enters the first merging path 27 or the second merging path
28, the vehicle that was caused to start the merging travel earlier is stopped so that the vehicle 3 that
has the priority can. merge provided that a collision between the vehicles 3 can be prevented. [00541
If the merging travel is determined to be not possible in. step *2, the managin.g means 24 performs the
travel stop process (step #7.) if the vehicle 3 that transmitted the merging travel request information is
not the vehicle 3 that wa.s given priority to merge in step *4 or if it is determined that the priority can
not be given in Step 5. As the travel stop process, the managing means 24 generates a merging travel
prohibition command for prohibiting a merging travel as operation command information, and issues it
to the vehicle 3 that transmitted. the merging travel request information. Thereby, the travel, control.
means 22 provided to the vehicle 3 that transmitted. the merging travel request information keeps the
vehicle 3 from traveling, thus preventing the collision between the vehicles 3. [0055]       And, as
shown. in the flow chart in Fig. 7, the managing means 24, monitors whether any vehicle 3 exists in
the path. to be traveled by the vehicle 3 which was caused. to start a merging travel (step #1.1). If any
other vehicle 3 exists in. the path. to be traveled, th.e managing means 24 knows which path the
vehicle 3 exists in based on the movable body information. and the identification information (antenna
identification information) because the travel control. means 22 provided to the vehicle 3 transmits the
movable body information to the communication relay device 26 by the vehicle communication device
25. Thus, the managing means 24 can determine whether any other vehicle 3 exists in the path to be
traveled by the vehicle 3 which was caused. to start a merging travel. [0056]       If the managing
means 24 determines that a vehicle 3 exists in the path to be traveled, it performs the travel stop
process in which it generates a travel stop command for causing the vehicle 3 to stop traveling as
operation command information, and issues it to the vehicle 3 which was caused to start a merging
travel (step #12). If the managing means 24 determines that no vehicle 3 exists in the path to be
traveled, it performs a continued travel process in which it issues a continued travel command for
causing the vehicle 8 to continue traveling as operation command information to the vehicle 3 which
was caused to start a merging travel (step #13). In this manner, the managing means 24 monitors
whether a vehicle 3 exists in the path to be traveled until it determines that the merging travel was
completed by virtue of the fact that the managing means 24 stops receiving the movable body
information from the vehicle :3 which was caused to start a merging travel because the vehicle has
completed traveling in the post-merging path 29, and the managing means 24 performs either the
travel step process or the continued travel process (step #14). When a vehicle 3 was caused to start a
merging travel and is performing the merging travel, even if a vehicle 3 was caused to enter the path to
be traveled, for example, manually, the vehicle 3 is stopped, thus preventing a collision between the
vehicles, 



the second merging path 28, information which includes the carriage

identifi.cation information and the merging travel request information as

movable body information is transmitted from the travel control means 22

provided to the vehicle 3 to the managing means 24.

loo¿al

When the managing means 24 receives the merging travel request

information, the inanaging me¿lns 24 can recognize whether it is the first
merging path 27 or the second merging path 28 that the vehicle 3 entered

because it receives the merging travel request information and. the

identification information (for example, antenna identifi.cation information,

including the antenna number etc.). Thus, as shown in Fig. 3, when the

merging travel request information is received, the managing means 24

determines whether the merging travel of the vehicle 3 is possible (step #1,

#2).

Since if a vehicle 3 exists in the first merging path 27, the second

merging path 28, or the post'merging path 29, t}ae managing means 24

receives the movable body information and identifi.cation information (for

example, antenna identifi.cation information, including the antenna number

etc.) from the vehicle 3, the managing means 24 can determine if other

vehicle 3 exists in the path to be traveled during the merging travel and if
there is a vehicle 3 that was caused to start the merging travel earlier. Here,

the path in which the vehicle is to travel during the merging travel consists

of the first merging path 2l and the post-merging path 29 when it is the first
merging path 27 that the vehicle 3 entered, and of the second merging path

28 and the post'merging path 29 when it is the second merging path 28 that
the vehicle 3 entered.

loo¿sl
If the managing means 24 determines that no other vehicle 3 exists

in the path to be traveled during the merging travel and that there is no

vehicle 3 that was caused to start the merging travel earlier, the managing

means 24 determines that the merging travel is possible and performs a

merging travel process (step #3).

Although the merging travel is determined to be possible if it is

determined that no other vehicle 3 exists in the path to be traveled during
the merging travel and there is no vehicle 3 that had been caused to start the

merging travel earlier, the merging travel can aLso be determined to be

24

[0057]       When the managing means 24 stops the vehicle 3 which was caused to start a merging
travel because a vehicle 3 exists in the path to be traveled, the managing means 24 can allow the
vehicle 3 to complete traveling though the post-merging path 29 by generating and issuing operation
command information for causing the vehicle 3 to complete traveling through the post-merging path 29
to the vehicle 3 which exists in the path to be traveled, In this manner, the managing means 24 then
determines that no vehicle 3 exists in the path to be traveled and performs the continued travel
process to the vehicle 3 which was caused to stop to restart the merging travel, [00581 [Second
Embodiment]       Because this second embodiment is an alternative embodiment for the installation
locations of the communication relay devices 26 of the first embodiment, and because other
configurations are identical to those in the first embodiment, only the different aspects of the
configuration will be described.       As shown in Fig. 8, in this second embodiment, each of the first
merging path 27, the second merging path 28, and the post-merging path 29 is divided into a plurality
of divided path portions 41. And the communication relay device 26 is individually provided to each of
the divided path portions 41, [00591        The relay device main body 33 is configured. to associate the
movable body information obtained using the antenna. portion 30 through communication with th.e
vehicle communication device 25 with division identification information (for example, a division
number of the divided path portion) that indicates which one of the divided path portions 41 the
antenna portion. 30 that received the movable body information is provided to and to communicate the
information, to the managing means 24. 



possible, for example, if it is determined that no other vehicle 3 exists in the

path to be traveled d.uring the merging travel. Thus, a subsequent vehicle 3

can be allowed to enter the first merging path27 or the second merging path

28 before a vehicle 3 completes its merging travel while preventing a

collision with the vehicle 3 that was caused to start the merging travel
earlieri therefore, it is possible to allow a plurality of vehicles 3 to merge

smoothly and effi.ciently.

[0050]

As the merging travel process, the managing means 24 generates a

merging travel command as operation command information for allowing the

merging travel and issues the command to the vehicle 3 which transmitted
merging travel request information. This causes the travel control means 22

provided to the vehicle 3 that transmitted the merging travel request

information to cause the vehicle 3 to start traveling and to merge. In addition,

the managing means 24, as the merging travel process, generates a passage

entry prohibition command for preventing entry into the path to be traveled

and issues it to the other vehicle 3 to prevent the other vehicle 3 from

colliding with the vehicle 3 that is merging. This causes the travel control

means 22 províded to the other vehicle 3 to extend or continue with the

temporary interruption of travel after entering the first merging path 27 or

the second mergi:rg path 28, thus, preventing a collision between the vehicles

3.

loosrl
The managing means 24 determines that the merging travel is not

possible if another vehicle 3 exists in the path to be traveled or if there is a

vehicle 3 that was caused to start the merging travel earlier, and determines

if the vehicle 3 that transmitted the merging travel request information is
the vehicle 3 that should be given priority to merge (step #4). Here, for

example, the vehicle 3 that travels in the primary path 4 may be given

priority to merge over the vehicle 3 that travels in the secondary path 5. AIso,

the vehicle whose destination station 10 is farther from the merging portion

23 in the travel direction than the destination station 10 of a vehicle 3 that
was caused to start the merging travel earlier may be given priory to merge.

In this case, since the managing means 24 needs to manage or keep track of
the location ofthe destination station 10 ofthe vehicle 3, the travel control

means 22 transmits information including station number, etc. which

2õ

Thereby, the managing means 24 is configured to determine which one of the plurality of divided. path
portions 41. the vehicle 3 exists in based on the movable body information and the division
identification information (for example, division, number of the divided, path portion) received from the
relay device main body 33, and to generate the operation command information, based on this
determination, to manage or control operations of the plurality of vehicles 3. [0060]       Because, if a.
vehicle 3 is located, in. any of the plurality of divided path portions 41, the travel control means 22
provided to the vehicle 3 transmits the movable body information to the communication relay device 26
through. the vehicle communication device 25, the relay device main body .33 of the communication.
relay device 26 transmits the movable body information and the division identification information (for
example, division number of the divided path portion) to the managing means 24. Since the managing
means 24 is capable of recognizing which one of the plurality of divided path portions 41, a. vehicle 3
exists in, the managing means 24 can prevent collisions between the vehicles 3 by generating entry
prohibition command information. which. prohibits entry into the divided, path portion 41 in which a
vehicle 3 exists as operation command. information, and by issuing it to each of the vehicles 3 even if
two or more vehicles 3 are caused to enter each of the first merging path 27, the second merging path
28, and the post-merging path 29. This makes it possible to allow a plurality of vehicles 3 to perform a
merging travel while allowing the vehicles 3 to be closer together; thus, a plurality of vehicles 3 can be
allowed to perform the merging travel efficiently. [0061]       The operations shown in the flow chart
shown in Fig. 9 may be performed in lieu of the operations, for example, as shown in the flow chart  in
Fig. 7 in the first embodiment in which whether the vehicle 3 exists in the path to be traveled by the
vehicle 3 which was caused to merge is monitored.       If the managing means 24 determines that
there is a divided path portion 41 in which a vehicle 3 exists, it performs an entry prohibition process in
which the managing means 24 generates an entry prohibition command information which prohibits
entry into the divided path portion 41 as operation command information, and issues it to the vehicle 2
which was caused to start a merging travel (steps #21, and. #22). If the managing means 24
determines that there is no divided path portion 41 in which a vehicle 3 exists, it performs a continued
travel process in which it generates a continued travel command for causing the vehicle 3 to continue
traveling as operation command information to the vehicle 3 which was caused. to start the merging
travel (step #23), 



indicates the destination station L0 as movable body information to the

communication relay device 26 through the vehicle communication device 25

when the vehicle 3 enters the fi.rst merging path 27 or the second merging

path 28.

[oorz]
If the managing means 24 determines that the vehicle 3 that

transmitted the merging travel request information is the vehicle 3 that
should be given priority to merge, the managing means 24 determines

whether it is possible to allow the vehicle 3 that had been determined to be

given priority to merge first depending on whether the vehicle 3 that was

caused to start the merging travel earlier has reached the merging portion

23 (step #5). Since the travel control means 22 provided to the vehicle 3 that
was caused to start the merging travel earlier has transmitted the vehicle

information to the communication relay device 26 through the vehicle

communication device 25, the managing means 24 knows which path the

vehicle 3 that was caused to start the merging travel earlier exists in. Thus,

the managing means 24 determines whether it is possible to allow the

vehicle 3 that had been d.etermined to be given priority to merge fi¡st if the

vehicle 3 that was caused to start the merging travel earlier has not reached

the merging portion 23, or if the vehicle 3 that had been determined to be

given priority to merge would. not collide " if it is allowed to merge .' with the

vehicle 3 that was caused to start the merging travel earlier.

loossl
The priority process will be performed if the managing means 24

determines that priority may be given to the vehicle 3 (step #6). As the

priority process, the managing means 24 generates a travel stop command

for causing the vehicle 3 to stop traveling as operation command information,

and issues it to the vehicle 3 wbich started the merging travel earlier.

Thereby the travel control means 22 provided to the vehicle 3 that started

the merging travel earlier causes the vehicle 3 to stop traveling. In addition,

as the priority process, the managing means 24 generates a merging travel
command as operation command information, and issues it to the vehicle 3

that was given priority to merge. Thereby the travel control means 22

provided to the vehicle 3 vehicle 3 that was given priority to merge causes

the vehicle 3 to start traveling and to merge. Thus, when there is a vehicle

that was caused to start the merging travel earlier, and if there is a vehicle 3

26

[0062]       When a vehicle 3 enters the first merging path 27 or the second merging path 28, and even
if there is a vehicle that was caused. to start the merging travel earlier, the travel control means 24
may generate, as operation command information, a passed entry permission command which permits
entry into the divided path portion 41 which the vehicle 3 has already passed, and may issue it to the
vehicle 3 that entered the first merging path 27 or the second merging path 28. Thus, the vehicle 3 that
is to merge next can he allowed to enter the first merging path 27 or the second merging path 28
before the vehicle 3 that was caused to merge earlier completes the merging travel; thus, a plurality of
vehicles 3 may he allowed to merge efficiently and smoothly. [0063] [Alternative Embodiments]       (1)
Although examples in which the article transport facility in accordance with the present invention is
applied to the facility having vehicles 3 of the ceiling transporting type were disclosed in th.e first and
second embodiments described above, the application of the facility is not limited to this and the facility
may be applied to a facility having vehicles that travel on the ground. [0064]       (2) Although, the first
merging path. 27, the second merging path 28, and the post-merging paths 29 are all divided into a
plurality of divided path  portions 41 in the second embodiment described above, only the first merging
path 27 and the second merging path 28, for example, may be divided into a plurality of divided path
portions 41. What is preferable is to have at /east one of the first merging path 27, the second merging
path 28, and the post-merging paths 29 divided. into a. plurality of divided path portions 41. 



that has priority over such vehicle to merge enters the first merging path27
or the second merging path 28, the vehicle that was caused to start the

merging travel earlier is stopped so that the vehicle 3 that has the priority
can merge provided that a collision between the vehicles 3 can be prevented.

[oor¿]
If the merging travel is determined to be not possible in step #2, thre

managing teans 24 performs the travel stop process (step #7) if the vehicle 3

that transmitted the merging travel request information is not the vehicle 3

that was given priority to merge in step #4 or if it is determined that the
priority can not be given in Step 5. As the travel stop process, the managing

means 24 generates a merging travel prohibition command for prohibiting a
merging travel as operation command information, and issues it to the

vehicle 3 that transmitted the merging travel request information. Thereby,

the travel control means 22 provided to the vehicle 3 that transmitted the

merging travel request information keeps the vehicle 3 from traveling, thus
preventing the collision between the vehicles 3.

loossl
And, as shown in the flow chart in Fig. 7, the managing means 24

monitors whether any vehicle 3 exists in the path'to be traveled by the

vehicle 3 which was caused to start a merging travel (step #11). If any other

vehicle 3 exists in the path to be traveled, the managing means 24 knows

which path the vehicle 3 exists in based on the movable body information
and the identification information (antenna identification information)
because the travel control means 22 provided to the vehicle 3 transmits the

movable body information to the communication relay device 26 by the

vehicle communication device 2õ. Thus, the managing means 24 can

determine whether any other vehicle 3 exists in the path to be traveled by
the vehicle 3 which was caused to start a merging travel.
loorol

If the managing means 24 determines that a vehicle 3 exists in the
path to be traveled, it performs the travel stop process in which it generates

a travel stop command for causing the vehicle 3 to stop traveling as

operation command information, and issues it to the vehicle 3 which was

caused to start a merging travel (step #12). If the managing means 24

determines that no vehicle 3 exists in the path to be traveled, it performs a

continued travel process in which it issues a continued travel command for

27

INDUSTRIAL APPLICABILITY [0065]       The article transport facility may be used as a facility in
which articles are transported in a warehouse, or a processing facility, etc. [Description of the
Reference Numerals and Symbols] [0066] 3Movable Body (Vehicle) 4First Path (Primary Path)
6Second Path (Secondary Path) 22Travel Control Means 23Merging Portion 



câusing the vehicle 3 to continue traveling as operation command

information to the vehicle 3 which \ryas caused to start a merging travel (step

#13). In this manner, the managing means 24 monitors whether a vehicle 3

exists in the path to be traveled until it determines that the merging travel
was completed by virtue of the fact that the managing means 24 stops

receiving the movable body information from the vehicle 3 which was caused

to start a merging travel because the vehicle has completed traveling in the

post'merging path 29, and the managing means 24 performs either the
travel stop process or the continued travel process (step #14). IVhen a vehicle

3 was caused to start a merging travel and is performing the merging travel,
even if a vehicle 3 was caused to enter the path to be traveled, for example,

manually the vehicle 3 is stopped, thus preventing a collision between the

vehicles.

looszl
When the managing means 24 stops the vehicle 3 which was caused

to start a merging travel because a vehicle 3 exists in the path to be traveled,

the managing means 24 can allow the vehicle 3 to complete traveling though

the post'merging path 29 by generating and issuing operation command

information for causing the vehicle 3 to complete traveling through the
post'merging path 29 to the vehicle 3 which exists in the path to be traveled.

In this manner, the managing means 24 then determines that no vehicle 3

exists in the path to be traveled and performs the continued travel process to

the vehicle 3 which was caused to stop to restart the merging travel.

loo¡sI
[second Embodiment]

Because this second embodiment is an alternative embodiment for

the installation locations of the communication relay devices 26 of. the first
embodiment, and because other confi.gurations are identical to those in the

fi.rst embodiment, only the different aspects of the configuration will be

described.

As shown in Fig. 8, in this second embodiment, each of the first
merging path 27, the second merging path 28, and the post-merging path 29

is divided into a plurality of divided path portions 41. And the

communication relay device 26 is individually provided to each of the divided
path portions 41.

loosgl
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24Managing Means 25Mobile Body Communication Device (Vehicle Communication Device)
26Communication Relay Device 27First Merging Path 28Second Merging Path 29Post-merging Path
30Antenna Portion 31Connection Line 32Conummication Line 



The relay device main body 33 is configured to associate the movable

body information obtained using the antenna portion 30 through
communication with the vehicle communication device 25 with division

identification information (for example, a division number of the divided

path portion) that indicates which one of the divided path portions 41 the

antenna portion 30 that received the movable body information is provided

to and to communicate the information to the managing means 24.

Thereby, the managing means 24 is configured to determine which

one of the plurality of dividerl path portions 41 the vehicle 3 exists in based

on the movable body information and the division identification information
(for example, division number of the divided path portion) received from the

relay device main body 33, and to generate the operation command

information based on this determination to manage or control operations of
the plurality of vehicles 3.

looool
Because, if a vehicle 3 is located in any of the plurality of divided

path portions 41, the travel control means 22 provided to the vehicle 3

transmits the movable body irrformation to the communication relay device

26 through the vehicle communication device 25, the relay device main body

33 of the communication relay device 26 transmits the movable body

information and the division identifi.cation information (for example, division

number of the divided path portion) to the managing means 24. Since the

managing means 24 is capable of recognizing which one of the plurality of
divided path portions 41 a vehicle 3 exists in, the managing means 24 can

prevent collisions between the vehicles 3 by generating entry prohibition

command information which prohibits entry into the divided path portion 41

in which a vehicle 3 exists as operation command information, and by

issuing it to each of the vehicles 3 even if two or more vehicles 3 are caused to

enter each of the fi.rst merging path27, the second merging path 28, a:rd the

post'merging path 29. This makes it possible to allow a plurality of vehicles

3 to perform a merging travel while allowing the vehicles 3 to be closer

togetheri thus, a plurality of vehicles 3 can be allowed to perform the

merging travel ef6.ciently.

looorl
The operations shown in the fl.ow chart shown in Fig. 9 may be

performed in lieu of the operations, for example, as shown in the flow chart

29

33Relay Device Main Body Travel Path  Claims [1] An article transport facility comprising: a travel path
including at least a -first path and. a second path;       a plurality of movable bodies which travel along
the travel path for transporting articles;       a. communication relay device for communicating
wirelessiy with a movable body communication device provided to each of the plurality of movable
bodies;       managing means for issuing operation command information to each of the plurality of
movable bodies through wireless communication between the communication. relay device and the
movable body communication device to manage operations of the plurality of movable bodies at a
merging portion a.t which the first path and the second path merge with each other; .       wherein
each. of the plurality of movable bodies includes travel control means for controlling travel of the
movable body based on the operation command information from the managing means received by
the movable body communication device, characterized in that 



in Fig. 7 in the first embodiment in which whether the vehicle 3 exists in the

path to be traveled by the vehicle 3 which rvas caused to merge is monitored.

If the managing means 24 determines that there is a divided path

portion 41 in which a vehicle 3 exists, it performs an entry prohibition

process in which the managing means 24 generates an entry prohibition

command information which prohibits entry into the divided path portion 41

as opêration command information, and issues it to the vehicle 3 which was

caused to start a merging travel (steps #2L, and#2z).If the managing means

24 detetmines that there is no dividerl path portion 41 in which a vehicle 3

exists, it performs a continued travel process in which it generates a

continued travel command for causing the vehicle 3 to continue traveling as

operation command information to the vehicle 3 which was caused to start

the merging travel (step #23).

looezl
'When a vehicle 3 enters the first merging path 27 or the second

merging path 28, and even if there is a vehicle that was caused to start the

merging travel earlier, the travel control means 24 may generate, as

operation command information, a passed entry permission command which

permits entry into the divided path portion 41 which the vehicle 3 has

already passed, and may issue it to the vehicle 3 that entered the first
merging path27 or the second merging path 28. Thus, the vehicle 3 that is to

merge next can be allowed to enter the first merging path 27 or the second

merging path 28 before the vehicle 3 that was caused to merge earlier

completes the merging traveli thus, a plurality of vehicles 3 may be allowed

to merge efficiently and smoothly.

looagl

[A]ternative Embodimentsl
(t) ¡ltUough examples in which the article transport facility in

accordance with the present invention is applied to the facility having

vehicles 3 of the ceiJing transporting type were disclosed in the fi¡st and

second embodiments described above, the application of the faciJity is not

limited to this and. the facility may be applied to a facility having vehicles

that travel on the ground.

[ooe¿]
(Z) eltnough, the fi.rst merging path 27, t}rre second merging path 28,

and the post-merging paths 29 aye all divided into a plurality of ilivided path

30

the communication relay device is individually provided, to each of a first merging path that extends
from the first path to the merging portion, a second merging path that extends from the second path to
the merging portion, and a post-merging path that includes the merging portion and extends
subsequent to merging at the merging portion, wherein       each said communication relay device
includes an antenna portion that i.s provided along the first merging path, the second merging path, or
the post-merging path and. that is capable of communicating information wirelessly with the movable
body communication device, and a relay device main body to which the antenna portion is connected
through a connection line and which is capable of communicating information with the managing
moans through. a communication line, wherein       the antenna portion is a sheet-shaped antenna that
is formed to be long and to have a sheet-shape and a flat plate shaped cross-section and that forms a
communication enabled region over an entire surface of the antenna portion, wherein       the relay
device main body is configured to associate movable body information obtained using the antenna
portion, through communication  with the movable body communication device with identification
information that indicates which one of the first merging path, the second merging path, and the
post-merging path the antenna portion that received the movable body information is provided to, and
to communicate information thus obtained to the managing means, wherein       the managing mean.s
is configured. to determine which one of the first Merging path, the second merging path, and the
post-merging path the movable body exists in, based on the movable body information and the
identification information which are received from the relay device main body to control operations of
the plurality of movable bodies, [21 An article transport facility as defined in claim 1, characterized in
that       when the movable body to which the travel control means is provided enters the first merging
path or the second merging path, the travel control means causes the movable body communication
device to transmit merging travel request information for requesting a merging travel into the merging
portion from the first path or the second path to the communication relay device, wherein. 



podions 41 in the second embodiment described above, only the first
merging path 27 and the second merging path 28, for example, may be

divided into a plurality of divided path portions 41. What is preferable is to

have at least one of the first merging path 27, the second merging path 28,

and the post-merging paths 29 divided into a plurality of divided path

portions 41-.

IND U STRIAI APPTI CABILITY
looe¡l

The article transport facility may be used as a facility in which

articles are transported in a warehouse, or a processing facility etc.

lDescription of the Reference Numerals and Symbolsl

loooal
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when the managing means receives the merging travel request information, if the managing means
determines that no other movable body exists in the path to be traveled during the merging travel and
that there is no movable body which was caused to start a merging travel earlier, the managing means
is configured to issue a merging travel command for commanding a merging travel, as the operation
command information to the movable body that transmitted the merging travel request information, and
to issue a passage entry prohibition command for prohibiting entry into the path to be traveled to
another movable body as the operation command information, wherein if the managing means
determines that a movable body exists in the path to be traveled during the merging travel or that there
is a movable body which was caused to start a merging travel earlier, the managing means is
configured to issue a merging travel prohibition command which prohibits a merging travel to the
movable body that transmitted the merging travel request information as the operation command
information. [3] An article transport facility as defined in claim 2 characterized in that        when a
movable body exists that is performing a merging travel, if the managing means determines that
another movable body exists in the path to be traveled during the merging travel of the movable body,
the managing means is configured to issue a travel stop command for stopping travel as the operation
command information to the vehicle that is performing the merging travel. [41 An article transport
facility as defined in claim 2, characterized in that.       when. the vehicle that started a merging travel,
earlier has not reached the merging portion, if the managing means receives the merging travel
request information from a. movable body that has priority to merge over the movable body that
started the merging travel, the managing means is configured to issue a travel stop command for
stopping travel as the. operation command information to the vehicle that started the merging travel
earlier and to issue a merging travel command as the operation command information to the movable
body that has priority to merge. [5] An article transport facility as defined in claim 1, characterized in
that       at least one of the first merging path, the second merging path, and the said post-merging
paths is divided into a plurality of divided path portions, wherein       the communication relay device is
individually provided to each of the plurality of divided path portions, wherein 



Claims

t1l An article transport facility comprising: a travel path including at least a

first path and a second pathi

a plurality of movable bodies which travel along the travel path for
transporting articlesi

a communication relay device for communicating wirelessly with a
movable body communication device provided to each of the plurality of
movable bod.iesi

managing means for issuing operation command information to each

of the plurality of movable bodies through wireless communication between

the communication relay device and the movable body communication device

to manage operations of the plurality of movable bodies at a merging portion

at which the first path and the second path merge with each otheri

wherein each of the plurality of movable bodies includes travel
control means for controlling travel of the movable body based on the
operation command information from the managing means received by the

movable body communication device, characterized in that
the communication relay device is individually provided to each of a

first merging path that extends from the first path to the merging portion, a

second merging path that extends from the second path to the merging
portion, and a post'merging path that includes the merging portion and
extends subsequent to merging at the merging portion, wherein

each said communication relay device includes an antenna portion

that is provided along the first merging path, the second merging path, or

the post'merging path and that is capable of communicating information
wirelessly with the movable body communication device, and a relay device

main body to which the antenna portion is connected through a connection

Iine and which is capable of communicating information with the managing
means through a communication line, wherein

the antenna portion is a sheet-shaped antenna that is formed to be

long and to have a sheet-shape and aflat plate shaped cross-section and that
forms a communication enabled region over an entire surface of the antenna
portion, wherein

the relay device main body is configured to associate movable body
information obtained using the antenna portion through communication

32

the relay device main body is configured to associate movable body information obtained using the
antenna portion through communication with the movable body communication device with division
identification information that indicates which one of the divided path portions the antenna portion that
received the movable body information is provided to, and to communicate information, thus obtained
to the managing means, and wherein         the managing means i.s configured to determin.e which
on.e of the divided path portions the movable body exists in, based on the movable body information
and the division identification information which are received from the relay device main body to
control operations of the plurality of movable bodies.  Ed i An article transport facility as defined in
claim 5, characterized in that       the managing means is configured to issue an entry prohibition
command for prohibiting entry into the divided path portion in which the movable body exists as the
operation command information to each of the plurality of movable bodies. [7] An article transport
facility as defined in claim 1, characterized in that the travel path is defined by a rail, and       the
antenna portion is arranged along a longitudinal direction of tb.e rail such that the antenna portion is
supported by the rail. [Si An article transport facility as defined in claim 7, characterized in that the rail
is supported by a ceiling, wherein       the movable body includes a travel drive portion configured to
travel along the rail, and the article support portion supported by the travel drive portion such that the
article support portion is located, below the rail, wherein 



with the movable body communication device with identifi.cation information
that indicates which one of the first merging path, the second merging path,

and the post'merging path the antenna portion that received the movable

body information is provided to, and to communicate information thus

obtained to the managing means, wherein
the managing means is configured to determine which one of the fi.rst

inerging path, the second merging path, and the post-merging path the

movable body exists in, based on the movable body information and the

identification information which are received from the relay device main

body to control operations of the plurality of movable bodies.

[Z]e:r article transport facility as defined in claim 1, characterizedin that
when the movable body to which the travel control means is provid.ed

enters the first merging path or the second merging path, the travel control

means causes the movable body communication device to transmit merging

travel request information for requesting a merging travel into the merging

portion from the first path or the second path to the communication relay
device, wherein

when the managing means receives the merging travel request

information, if the managing means determines that no other movable body

exists in the path to be traveled during the merging travel and. that there is

no movable body which was caused to start a merging travel earlier, the

managing means is configured to issue a merging travel command for
commanùing a merging travel as the operation command information to the

movable body that transmitted the merging travel request information, and

to issue a passage entry prohibition command for prohibiting entry into the
path to be traveled to another movable body as the operation command

inf¡rmation, wherein if the managing means determines that a movable

body exists in the path to be traveled d.uring the merging travel ot ihut there

is a movable body which was caused to start a merging travel earlier, the

managing means is con-fi.gured to issue a- merging travel prohibition

command which prohibits a merging travel to the movable body that
transmitted the merging travel request information as the operation

command information.

tal.qn article transport facility as defined in claim 2, characterized in that
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the antenna portion is located on a surface that faces the article support portion of the rail, and
wherein       a vehicle side antenna portion which communicates with the antenna portion is provided
to the article support portion. [91 An article transporting method for an article transport facility that
includes:       a travel path including at least a first path, a second. path, and a. merging portion at
which the first path and the second. path merge with each other;       a plurality of movable bodies
which are configured. to travel along the travel path to transport articles, and each of which includes a
vehicle communication device and travel control means;       managing means for managin.g operation
of each of the plurality of movable bodies in order to manage operations of the plurality of movable
bodies at least at the merging portion;       a communication relay device individually provided to each
of a first merging path that extends from the first path to the merging portion, a second merging path
that extend.s from the second path to the merging  portion, and a post-merging path that includes the
merging portion and extends subsequent to merging at the merging portion; wherein each said
communication relay device includes an antenna portion that is provided along the first merging path,
the second merging path, or the post-merging path and that is capable of communicating information
wirelessly with the movable body communication device, and a relay device main body to which the
antenna portion is connected through a connection line and which is capable of communicating
information with the managing means through a communication line, wherein the antenna portion is a
sheet-shaped antenna that is formed to be long and to have a sheet-shape and a flat plate shaped
cross-section and that forms a communication enabled region over an entire surface of the antenna
portion, 



when a movable body exists that is performing a merging travel, if
the managing means determines that another movable body exists in thé

path to be traveled during the merging travel of the movable body, the

managing means is configured to issue a travel stop command for stopping

travel as the operation command information to the vehicle that is

performing the merging travel.

t¿] en article transport facility as defined in claim 2, chatacterized in that
when the vehicle that started a merg.ing travel earlier has not

reached the merging portion, if the managing means receives the merging

travel request information from a movable boily that has priority to merge

over the movable body that started the merging travel, the managing means

is configured to issue a travel stop command for stopping travel as the

operation command. information to the vehicle that started the merging

travel earlier and to issue a merging travel command as the operation

command information to the movable body that has priority to merge.

t5] An article transport facility as defi.ned in claim 1, characterized in that
at least one of the first merging path, the second merging path, and

the said post-merging paths is divided into a plurality of divided path

portions, wherein
the communication relay device is individually provided to each of

the plurality of divid.ed path portions, wherein
the relay device main body is configured to associate movable body

information obtained using the antenna portion through communication

with the movable body communication device with division identification
information that indicates which one of the divided path portions the

antenna portion that received the movable body information is provided to,

and to communicate information thus obtained to the managing means, and

wherein
the managing means is configured to determine which one of the

divided path portions the movable body exists in, based on the movable body

information and the division identifi.cation information which are received

from the relay device main body to control operations of the plurality of
movable bodies.
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the article transporting method comprising:       causing the relay device main body to associate
movable body information obtained using the antenna portion through communication with the
movable body communication device with identification information that indicates which one of the first
merging path, the second merging path, and the post-merging path the antenna portion that received
the movable body information is provided to, and to communicate information thus obtained to the
managing means;      causing the managing means to determine which one of the first merging path,
the second merging path, and the post-merging with the movable body exists in, based on the
movable body information and the identification information which are received from the relay device
main body, to generate operation command information, and to issue operation command information
to at least one of the plurality of movable bodies through wireless communication between the said
communication relay device and the said movable body communication device;       causing the travel
control means to control travel of at least one of the movable bodies based on the operation command
information from, the managing means received by the movable body communication device. [101 An
article transporting method as defined in claim 9 further comprising: causing the travel control means
to generate merging travel request information for requesting a merging travel from the first path or the
second path to the merging portion when the movable body to which the travel  



[0]en article transport facility as defi.ned in claim 5, characterized in that
the managing means is configured to issue an entry prohibition

command for prohibiting entry into the divided path portion in which the
movable body exists as the operation command information to each of the
plurality of movable bodies.

tZlAn article transport facility as defined in claim 1, characterized in that
the travel path is defined by a rail, and
the antenna portion is arranged along a longitudinal direction of the

rail such that the antenna portion is supported by the rail.

t8] An article transport facility as defined in claim 7, characteñzedin that
the rail is supported by a ceiling, wherein
the movable body includes a travel drive portion configured to travel

along the rail, and the article support portion supported by the travel drive
portion such that the article support portion is located below the rail,
wherein

the antenna portion is located on a surface that faces the article
support portion of the 1ail, and wherein

a vehicle side a¡tenna portion which communicates with the antenna
portion is provided to the article support portion.

tg] e¡ article transporting method for an article transport facility that
includes:

a travel path including at least a first path, a second path, and a
merging portion at which the first path and the second path merge with each
otheri

a plurality of movable bodies which are configured to travel along the
travel path to transport articles, and each of which includes a vehicle
communication device and travel control meansi

managing means for managing operation of each of the plurality of
movable bodies in order to manage operations of the plurality of movable

bodies at least at the merging portioni

a communication relay device individually provided to each of a first
merging path that extends from the first path to the merging portion, a

second merging path that extends from the second path to the merging
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control means is provided enters the first merging path or the second merging path, and to transmit the
merging travel request information to the communication relay device by the movable body
communication device wherein       the step of causing the managing means to issue operation
command information includes:       When the managing means receives the merging travel request
information, if the managing means determines that no other movable body exists in the path to he
traveled during the merging travel and that there is no movable body which was caused to start a
merging travel earlier, causing the managing means to issue a merging travel command for
commanding a merging travel as the operation command information to the movable body that
transmitted the merging travel request information, and to issue a passage entry prohibition command
for prohibiting entry into the path to be traveled to other movable bodies as said operation command
information, and if the managing means determines that a movable body exists in the path to be
traveled during the merging travel or that there is a movable body which. was caused to start a
merging travel earlier, causing the managing means to issue a merging travel prohibition command
which prohibits a merging travel to the movable body that transmitted the merging travel request
information as the operation command information,  [11] An article transporting method as defined in
claim 10, characterized in that       the step of causing the managing means to issue operation
command information includes:       when a movable body exists that is performing a merging travel, if
the managing means determines that another movable body exists in the path to be traveled during
the merging travel of the movable 'body, causing the managing means to issue a travel stop
command. for stopping travel as the operation command information to the vehicle that is performing
the merging travel,  [12] An article that ans aiding, method a.s defined in claim 10, characterized in  



portion, and a post-merging path that includes the merging portion and

extends subsequent to merging at the merging portioni wherein each said

communication relay device includes an antenna portion that is provided

along the first merging path, the second merging path, or the post-merging
path and that is capable of communicating information wirelessly with the
movable body communication device, and a relay device main body to which
the antenna portion is connected through a connection line and which is
capable of communicating information with the managing means through a

communication line, wherein the antenna portion is a sheet'shaped antenna

that is formed to be long and to have a sheet-shape and aflat plate shaped

cross'section and that forms a communication enabled region over an entire
surface of the antenna portion,

the article transporting method comprising:

causing the relay device main body to associate movable body

information obtained using the antenna portion through communication
with the movable body communication device with identification information
that indicates which one of the first merging path, the second merging path,

and the post-merging path the antenna portion that received the movable

body information is provided to, and to communicate information thus
obtained to the managing meansi

causing the managing means to determine which one of the fust
merging path, the second merging path, and the post'merging path the
movable body exists in, based on the movable body information and the
identification information which are received from the relay device main
body, to generate operation command information, and to issue operation
command information to at least one of the plurality of movable bodies

through wireless communication between the said communication relay
device and the said movable body communication devicei

causing the travel control means to control travel of at least one of
the movable bodies based on the operation command information from the
managing means received by the movable body communication device.

[fO] en article transporting method as defined in claim 9 further comprising:
causing the travel control means to generate merging travel request

information for requesting a merging travel from the fi.rst path or the second

path to the merging portion when the movable body to wbich the travel
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information includes:       when the vehicle that started a merging travel earlier has not reached the
merging portion, if the managing means receives the merging travel request information from a
movable body that has priority to merge over the movable body that started the merging travel,
causing the managing means to issue a travel stop command for stopping travel as the operation
command information to the vehicle that started the merging travel earlier and to issue a merging
travel command as the operation command information to the movable body that has priority to merge.
[131 An article transporting method as defined in claim 9, characterized in that       at least one of the
first merging path, the second merging path, and. the said post-merging paths is divided into a plurality
of divided. path portions, wherein .       the communication relay device is individually provided to each
of the plurality of divided path portions, wherein       the step of causing the relay device main body to
transmit to the managing means include&       causing the relay device main body to associate
movable body information obtained using the antenna portion through communication with the
movable body communication device with division identification information that indicates which one of
the divided path portions the antenna portion that received the movable body information is provided
to, and to communicate information thus obtained to the managing means, and wherein       the step of
causing the managing means to issue operation command information includes;       causing the
managing means to determine which one of the divided path portions the movable body exists in,
based on. the movable body information and the division identification information which are received
from the relay device main body, and to generate the operation control information based on this
determination. 



control means is provided enters the first merging path or the second

merging path, and to transmit the merging travel request information to the

communication relay device by the movable body communication device

wherein
the step of causing the managing means to issue operation command

information includes:

$¡hen the managing means receives the merging travel request

information, if the managing means determines that no other movable body

exists in the path to be traveled during the merging travel and that there is

no movable body which $/as caused to start a merging travel earlier, causing

the managing means to issue a merging travel command for commanding a

merging travel as the operation command information to the movable body

that transmitted the merging travel request information, and to issue a
passage entry prohibition command for prohibiting entry into the path to be

traveled to other movable boùies as said operation command information,
and if the managing means determines that a movable body exists in the
path to be traveled during the merging travel or that there is a movable body

which was caused to start a merging travel earlier, causing the managing

means to issue a merging travel prohibitioo to--^od which prohibits a

merging travel to the movable body that transmitted the merging travel
request information as the operation command information.

[ff] ¿n article transporting method as defined in claim 10, characterized in
that

the step of causing the managing means to issue operation command

information includes:

when a movable body exists that is performing a merging travel, if
the managing means determines that another movable body exists in the
path to be traveled during the merging travel of the movable body, causing

the managing means to issue a travel stop command for stopping travel as

the operation command information to the vehicle that is performing the
merging travel.

[fZ] An article transporting method as defined in claim 10, characterized in
that

the step of causing the managing means to issue operation command
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[141 An article transporting method as defined in claim 1.3, characterized in that the step of causing
the managing means to issue operation command  information includes:       causing the managing
means to issue au entry prohibition command for prohibiting entry into the divided path portion in
which the movable body exists as the operation command information to each of the plurality of
movable bodies. 



information includes:

when the vehicle that started a merging travel earlier has not

reached the merging portion, if the managing means receives the merging

travel request information ftom a movable body that has priority to merge

over the movable body that started the merging travel, causing the

managing means to issue a travel stop command for stopping travel as the

operation command information to the vehicle that started. the merging

travel earlier and to issue a merging travel command as the operation

command information to the movable body that has priority to merge.

t13l An article transporting method as defined in claim 9, characterized in

'that
at least one of the first merging path, the second merging path, and

the said post'merging paths is divided into a plurality of divided path

portions, wherein
the communication relay device is individually provided to each of

the plurality of divided path portions, wherein

the step of causing the relay device main body to transmit to the

man4ging meanÊ includes:

causing the relay device marn body to associate movable body

information obtained using the antenna portion through communication

with the movable body communication device with division identifrcation

information that indicates which one of the divided path portions the

antenna portion that received ühe movable body information is provided to,

and to communicate information thus obtained. to the nanaging means, and

wherein
the step of causing the managing means to issue operation command

information includesl

causing the managing means to determine which one of the divided

path portions the movable body exists in, based on the movable body

information and the division identification information which are received

from the relay device main body, and to generate the operation control

information based on this determination,

[f+] en article transporting method as defined in claim 18, characterized in

that the step of causing the managing means to issue operation command
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information includes:

causing the managing means to issue an entry prohibition command.

for prohibiting entry into the divided path portion in which the movable body

exists as the operation command information to each of the plurality of
movable bodies.
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