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 movaBRIsdfe ST RAGHRMARTMEARS ¥ ¥s it oPEBEERE oRTAIRF PRIrFEio}Ed B8Ph 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 plurdﬂ@%&mﬂgﬂ 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 bagycepwnoaniggipdevice. BACKGROUND ART 100021 In such an article transport
facility, sin movable bodies may collide with each other if the movable bodies are allowed to

travel from both thg first ]ggath and the.second gat olgté) g}%cr%er@zlﬂ% §|‘i’|%ti?'{](g§% raloa able bodies need

sent 1nvention relates
to be caused to travcael fito the merging Srtion while preventing a collision een the movable body
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merging pottisalitpnothensweblrd paties whishhisrerel inlarnilentivaaehrieirdesport facility, a first
merging deiealipertingsaliticligVvidadiondaiesting whlathaldviece fsranynmovaieetinpdy entering a first
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ﬁ&ﬁﬁ%ﬁ?%@s@%@hd’ 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

[0002]
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 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 mergim§atr, He operaten RUNIAARE thromeatenng Heasnnh dghegmieenshesniinially issues
this first path enterepiviéerniationrassapatiaiiobothmbeafidsn iaurabienpsthl afiérthpredetermined
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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, if travel controlling 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




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 traveld iwaeh hpeveeni dlbaravaighl dingieth e rifird o sraaaliemtmating theaiiing path or
the second melgiampatts, thetmanagingbiedauts ieyenisredahsidirdieiveeginmputbleasedies by not

allowing next ppvaRleshody iema0 e 4atihalienanamast f tngallenedhiarihe mayalle body to
finish traveling thrOIf%I’Ill%J;ne merging portion and to complete the merging travel has elapsed. [0007]

However, that'ﬂ:\aev?nova 1%‘*68‘83/ 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 me@igy thavdpiimdatermined based on the elapse of the time period that the movable
body has complgteghthe mergiag. and the next vehicle is caused to start-a merging travel despite the
fact that the mﬂ)\%l;g 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 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 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 meé?éing travel or with a next movable body that is caused to perform a merging
travel. [0008] deViFRcTdich: (ARERRIAER thErATShSmE AL dsTaeHdhle Pertie o Baana®or at the
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movable bodigevitroh arsmsizgigntyaieltravel path for transporting articles; a communication relay
device for conjppegkating wirelessly with a movable body communication device provided to each of
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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. :

[0009]

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.

[Means for Solving the Problems]
[0010]

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 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 f
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. 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 tHeViseranhthermayable betbheenzunsdeuaot Eemerdn sareee PRIy BOATon. And.
each said comtinelphatidity eltyndeside halirdestan anigimapaetion dbat 1€ ¢rahid &dsalpaththe first
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antenna pOI"[IOI‘] IS connecte t_rougl11 connection ﬁne and wnicn Is capable O]I (0] r%unlcatlng
information with&H$ FAARGHE M #E thrBbgHtAecBRTHETESRENIRTY The anterRa pertsk is a
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cross-section @igrihatitonws aaeniunicaienpakled t8aRS avelAn.antHeswfaceOtHe antenna
portion. And the, 3 'ﬁgt%g%%%r%‘%o@%%%@&%”&’é’t%%ﬁffﬁ‘é‘%'v%gci?%ﬁg'%}‘ e ﬁE“x%'é‘r o
associate movable oay Information, obta the antenna portion through compmuyiication with

ined usin
the movable kﬂﬁ%ﬁ?‘ﬁWﬁgﬁﬁré&%@%h%@ﬁ%ﬁﬁ%wmﬁéﬁ}m&?imﬂﬁépé% BA%h one of the
first merging patistshinsdvmed merdghyy petveldadbvdyposermerting path the ddertifecpticion that
recchaived the mofsablatiadyvRiekiraalarisipeavBles tﬂi@@é’éﬁ? m&wmﬁﬂawrﬁ?&gﬂws obtained
to the managi | to determine which one of the first merging
5:%%‘%?0'1% g%%%@@ﬁ%@@?&@@aﬂg%%g%

path, the second merging , and thé post-merging path the movable body exists in, based on the
movable body inform HERFONTHOEBIS thRsHARaTeP R fLRete the R Arslrdss Aelay device
train body, to tyaetapadpénativhzgrambeadtirdobrsitipatiarnd sedesdepopbyadioh somengime information
to at least ong,e¥tiae RkFAYHOfHE GUablgRdiad iNovakHdrplasshersaRicAtimkehveen the said
communicaliqf giay deyise anhsceald mavaple:bodRamMipICAan feyiee: Andieayeing the travel
control means to control travel of at least one of the movable bodies based onthe 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, thePtravel 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
noct-marninAa nath and hacarica the antanna nartinn which ic a chapt_.chanad antanna ic arrannad




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 miSEbIEDoHiBRBPTEs Ak SperafiBf cahand infbistatsrrBietophinteteltravel to the
movable bodydhatwas caimseddeystartihé rerghgetrateel [3EIsAnd avaginga measabldopody has
stopped at an jpigraeciatp ieaalign fremibs? kel patk-0rinerseeaslpaibdr e metging portion when

the managing means is activated, to A failure gr at the,beginning, 6f an opeyation, the travel control
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a merging travighinie, e e g gapaBieniresmibehisd ash efoihes3as0Rdthahd dhegenpmunication
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e traveled i
information, wiEPERaFHR ?ﬁ%éﬁ%t@ﬂﬁ?ﬁ@@tﬁ&fﬁ%o %850 40 BIYRIFHAR path to be
traveled during’itle the mionpbie/eddir charnhanicidianrisvagtehddydemidhcaiaecadesaadistart a merging
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command Wh'gﬁd 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 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; 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.




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 issu Bbbl’ation command information includes: when the managing means receives the
merging travel requesiiittosmdiiomnfiftire tihanaginet hoda iSadeierahilecsothat rietethreanyoMable body
exists in the patf 1o:0e Haveled sutind thesnsraingdravst dihat ey g dstnadnayablebody which was
caused to start,a mer AN yel carlier C?&%‘E&gﬁ?& flanading Means to Issue,a merging travel
command for commanding a merging ?'rgve as the operation c_omm.aXd Hiformation to the movable
body that tranBRfitaBiE@aREsHerarRlgEdPrmetioatntddant fes fbamasahlsebed prohibition
command for fothbitingrentryiatiddherphith itebidrdyelEdetoarvaiiler bodyabdennoayiestiaid operation
command infoymationapd ibhe Qaeaging %@?ﬁ%&%ﬁ%&”@&ﬁs ibadiadmawahie,basiy exisis in the path
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recognize that g movaple bady,entercd the st merging path gt e segond mssaing path because
the managing, eang receives the merging travel reques in?orma 1on from fhe movable body. And the
managing me4HEEaA AT e taboapiaaE Her it tdisatet PR 8 during the
merging travethaniriftthereging petlicltthatonad oemrsingpsthytaaditrgipostraveigingipatiased on
Whet:er the ”’c%\é?ﬁé&ﬁ%ﬂ@i@ffmm @Qét_ib@&(iﬁetﬁl%%%![biBB?IW%MHEY?Q@%JG&@HG% from
another movaple body us, if the managing,means_determines that ovable body exists in
the path 10 be b S e e e B BB o o s
a merging tradBfGEAOth TR aBIRGAFEE L GBRT MRS trRAcHE I ENG iR asEH & P68ABle, and
issues the merginytm\iblecommzdnel to dyeinfovmialit dyodyn thabhernttaet finetiist mfongiragioath or the
second merg:liﬁmaghaeamaﬁ@ac@mbl bs&mgrd ,eirat&wr&&@mf meWHmUéh@thﬁ&HéOﬂ@Me bodiehs to
prevent a collision between the mova ies. In addition ;if.the manaain e efermines that
another movaﬁgrg%)%%/ >é?|ts Shf%?h%eﬁ%ltlﬁ tgg)%lég%?aﬁlag%ﬁdugrﬁlg% 2 ogpm%rﬁﬁe?%% tﬁ%‘% there is a
vehicle that wBC¥ah%RWY&XI8t merging travel earlier, it determines that the merging travel is not
possible, and [6838% the merging travel prohibition command to the movable body that entered the first

merging path or the seaaREksRE! siNE-RAM An RERNARIARSLAINTLA Rebyasn v Mavakls/hpties.

Therefore, a qollision| %%"‘é%%@&fg’@ﬁ%’ ﬁ?%egg%‘iiﬁ%‘éﬁxg%%eaﬁﬁeé’&gFg%g%ﬁ&?&’&%@%%‘g&ether the
g

merging travel Is possible can etermi ] a mova y enters st nierging path
or the secondi8IYHEHREEERRIReMSNARE L eBIFSi GATHREMEEREIHE Hi 51 BB AR 36108 cur, [0016]

command information for stopping the 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




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 travefrihdhn Bessimphean sk Raeand Peiht bhdte mpsseEIR cPBEdY e R tHRe path to be
traveled duringntineagierying dnay ek o diieatwal/able body,fadusn@ihetnthadgiggniegnsftairssue a. travel

stop command {Qr SRR IRECT AR/ AS:HR QP SHRLAIR GHIMENE B IEQURRIP the vehiciemtbat is

performing the mergingotrélvel. ifl0171 WLth iuch configuration or. me&hod \t\)/hen amoya le body is
. movaple Do é] 1%'ormat10n. 0 the commu &%:mn rela\xl eyice %mfﬁans 0 e
performing a mergln%trav |, the managing means caln determine whether ahotner movable body

exists in the p&tAY ¥ scPrdvcierpasteronaticer Terabvsh BIRRIINP BHRAEEREaREI@Entification
information hacenheeeive ddivendvahicanmipenfoovabierbady. thhudertiérdfiammoiahteabiody was

manually causegyio gitentia PRI R Patavelsd. Japsxamalasas NanagingrBesnmcansecognize the

entrance of anrgmlea{ movabelgnbsog nintoc éheiggtﬂlltac% Qﬁetrgl\(/)%lae@ tlﬂ}ua allgg Iigione tw%enathe movable
bodies can be rev&ltlgdn%y ISsuing Betravel's fo %eymovaso?g od)fnt a |§7perf0rming

1 SIOp commar :
the merging tra%au o t8e Path WEkonbdeavias: bt de ubtikEor s JRrLAENE, PeaBsodince with the
present inventinformadivththué hiclecthed shartedneonedigihgdyahet etoherhasidwhyetiolhegbhe merging
portion, if the_WHg’Fﬁ@?&‘éJQCﬁm%ﬁ el %@m&ﬁ%mmiw £'B?69vﬁ1§‘9V§b|e body
that has prlorltlyetqc %%‘% quer etr orrlglo{}l/abel}e bgd)ﬁ lj[g‘%lstart%% thr% @g{gw%tga\‘/]elnége managing means
is preferably configured to idlie a trave sﬁ% mmanaaf%r sthplng travel as fhe operation command
information to the vehldi¥ShaPstsHels fanseegig it caarhernmads kv & hiskeranvalavel
command as thelugsecatidrecomeranth inforgeati omttottie mengibie oot thebilaspreveinfitemerge.  In
the article trangRogtinehBIethaB COfFesPIHia sothe ahewetae step of causing the managing means
to issue operai mmand 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 frottAeREERsEHsaH Plitheratipledmarer st igeibbn inmesorsiange BHdy that started
the merging tréive przresingrthentianagihgnnibans ty idde d adyaie vebighctrerhzve feostopbing travel as
the operation gommaRGivRdBatiands e vehicla dbatsisied Herneaainaitavelearlisrand to issue a
merging travel £oRmARd 5 10P.9RSHRIRR AOMMANLLIDINALON 19 6 JRP Y Basbaihigt has priority

to merge.

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
was caused to start a merging travel earlier, the managing means is
preferably configured to issue a merging travel prohibition command which




[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, BIBhEhily tomfagiagtagvek taddigmeerablobedarhplctrananittedihe inargigtng or is to
travel in the firstgvaihreyess infvabieibody thet op dravel ingontisatiodtiabeiiatiemsecond path. Also, the
priority to merge may pgagiveRiin.a fpNabiechosty whose a destiamien s fasheniomyiig merging
portion in the tr%g{elrgg ct(izglrll1 tr}an thée dsestin tiogr%f a rgovgrbieng)ggxstggt was g%usegrto start the
merging traveFéarier. As a ré?sﬁ?te,sa SI]‘_ﬁlrlarny of mO\Yéal%IeOBod)les, can traVel 6 |C|er¥ﬂy, Whitch
contributes to S8 YRIpFEHASE indetrnkpn ity eavweting: tnBargne tinslofF aEifRe Wit preventing a
collision betwaeriliher oy abtehddieth NOMe mdrging eonttaoinmdntotbleenastialddrbodpan. facility in

accordancg Wikhibg HE@%@HW]‘&%EWP&L ﬁ%ﬁ%i&ﬂf‘oﬁ&@& Qﬁ%f@%_@'ﬂc@_@ﬁef gquhdoperging p_ath,
and the said p st-rggcr ing R%trhs A8 pre%rabl}ydd%dglq alngga ?tphé%aht egf dn|V| e V%fi\th ortl‘&ns, wherein
the communication relay dewcéllsgpr%%erab?y ingdivi uaﬂy provided 1o &4ch of the gﬁ]r%ﬁ? of divided
path portions, WETEREPR rMapkic B AR GRS TeRraBK G Re aepRabli ovable body
information obtainedhusiatjdhedamtes vehpoetionhthsbey vl cansingichtian avitigithge meaablpbody
communicatiosglievisgepithosiisiamidentifieatonipfoimatioadhanindigates svigh enaafthe divided
path portions ine aplenpie. portion ihatrcesived, he; moxable body ipigrmation i proyided.fo. and to
communicate mFormagtion thus 6D Lo Med to tHe managing, means, and wherem the managing means

is preferably cOpifgTEREL hateRiITERARiCPEARID TRAYIRNIREE patkhSoPidhstmbsmiBRIslebody exists
in, based on tidernuy dble bedgingbtraatibraaddie dhésionsidentificatioe ibédymatiarhwhich are
received from ¢dhgdeiado davise snaibreosly tecantakaReratiasmef the pluialisyef mexablebodies.

In the article trlaslgégoartil%%rmg[h ga%%ireg&%\gli{’ag fté)rtgg H?b%\r/l%igt least one of trg% g'irgatsn%ﬁgging path,
the second merging pat ,%ngt e saloc. post-merging pa’t%s IS pse%rlgﬁﬁ?&&éed Into a plurality of
divided path pBPRERLORISEFBMARE SofRrteRith Tarayrarahle Rodiefbabianamidtedifovided to
each. of the plmeaigingftdasdkregatsporfions; tivine reinl threistep afpeassgegetiiey elephdavion main body
to trar;)slmg- (tjo dbR MARAGBH Preansiting! l&fs'ycmtsj n&ﬁﬁ%aﬁﬁﬁ&%&%&mn@%ﬂﬁ@ﬁ%‘dfe
movable body j tjo tai in antenna partion thr cammunication with the
movable body]{{:?())f‘gr)r%@ § nkégﬁt%lgd%%%:ggﬁﬁgﬁ%ig%}ﬁrpd%%tlﬁ%gtfc%%ﬁ%?’n?ﬁ(laoh%gt%r%ﬁ:aa%]éu which one of
the divided pafhepBfidRteRIRRtebrat pormoNahle R etithe MdheRALR Iy iRfotfifdeds provided
to, and to coninuiigaieeimiongiagntr avab obithirtdd ¢oethe ananvajine mépmehishdwebersisethe step of
cr?using th? MANSEHRE mmﬁ&@é%@&rﬁ@{ﬂi@) @Qﬂém@n%@fﬂfﬁﬁﬁ@mgpﬁ?éﬁmhé iig?éuéi%ai Cau_sing
the managing - rmi 0 \Y orti ody exists in,
based on the %%%ﬁg%?gaﬁ%yrhr%%%ﬁlg%%%ﬂééﬁ\%@é#%éﬁ?%ﬁlén@f‘?%éﬁggggﬁg\}v 8|c%‘%1re received

from the relay B8V ShoRFHSTGERBIEHE b SBr AT S IARE FRAHEH HRL¥R G Asdetermination.

the operation command information.
[0015]

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.




[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 dhBhgifHESiSeMEEgHRAS teieuabms fhabing aer, mevahle podymaigfing path that
is or are divided ithe thethltoakity tod eivededpaily phdians.gThe tetorel, andllibion thetydemthe movable

bodies can be pigyedteshwhilgsallondog fae navableRodias 0D FloserdeoaiBenwhs ﬁgrform'ng a
merging travel, thus tod%grg%%ége@n%g %Laev%e;flcrllent%[’ 22ﬁ]‘I Ir.‘hgée em cidlmen the article
transport facili y?ﬁ%sccoroeance With the presen?ﬁ\l/e%tioﬁ e’ aﬁ?gﬁ’[ maans'is ‘b‘?ﬁfé aebly
configured to iRFERE EFKEHFERIBIABA EoitinanerriilpRdbithet entsridndarimarsiat portion in
which the movedolk bodiiexisterak e giperatioh, coniniane snfbenpationde e@sel pkthébplioality of
movable bodiegmm AR AHESIERABROBHIEEIHE o GSRIRLINT iR be.aRAEmIBIEP Of causing
the managing gg(aia[lenss f% issue.o elrfatti?n colrpamannd n{g\;%rn;{ae%lon gﬁrEfeEc b'%’ mcﬁ)ges c%u§:pg the
managing means to issue an entry pr(?h%?tlor?lco‘%nman Tof %]F fb‘?ﬁng%n %P 9 the divided path
portion in whicdPPie SrstatR Bsapakise he travshd disrind e dnersrsHeaish drshthast the plurality
of movable bothese [0028 ehicWitthstichazorfiguedtion etarethoticbgnaiseavbh maliablebody exists

in a divided paiBtBeHiRRsBR BRARIINRANS RIUSSBE SOEHRORIRIinR cammanckig;gther movable
bodies, a COI"%iI%r\]raetx\%gﬁ%}%ﬂn ggﬁtl)lll%ggd{:gst%%n B%Ja I eblxd%'r}? Vt%r:!'.ltg de'ntered 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]

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.

[0017]
With such configuration or method, when a movable body is

10




[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 ralil 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 aRHAETHOEI SRS dHATRINERACS HIGEIAE MARRRAPbARIEIE Bre fEhaReBrovided to

the article suppasthertinovBiR bbdyESSERI BTtbNvath Tk DRAMANES {0254 Hethek isha plan view of
an article transporh Ay g Risid e Yiew Siirarief e AdiR  MsRYEAGHER ved Fig- 3 is

sectional drawing of %S’t?%%'?'%:%?xa & hods E&t'ogv%"’?g its etlilgag(]f wF'{J ia R fyawing
showing a con |gura%|on Or managing Reyopera ons of the movable boocllgs A ihe merg|Xg portion,
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 the travel stop command to the movable body that is performing the
merging travel.
[0018]

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 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.

[0019]

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

11




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]

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 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 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 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.

[0020]

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, wheyein 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 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 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 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

12



[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 S&a8Aasp AMESEIgatheor SIATCHIPNEGY B Mt brdvine @strsight JertaRlst Berimary path
4 after breakingfoffrfroiiothelstangt psitignthé the frimary patbnd thrdwedclrahithedicsttpaths 4 and the
second paths giextend Byovamoiagdidsenthe aticledrisessrrs divikishis asticiadgansport facility,
an article 6 is a ggrrlrtl%lﬂgrrl f%n g%oriqu .sa?trglcoriggﬁtoor I%ug)%trﬁ{es ‘r}{j g ng;l'lc'esr% are Eﬁgflgured to
transport articies 6 among the plurality o_? aficle processors 1 : ac% rave raipg IS _frﬁ(e yinstalled to
the ceiling by AESREBPEETENEhalEReaTe ¥ thsopovablg beApwHermagion iR TRARES™ has a grip

portion 8 whichrslispeodismandogtip srdorarsitiencthnd vittinahbolid enneec giewlezedys)¥itld the vehicle 3
standing still, theEmMPEHORR Faprbeamayed byfeRting oL Of3RRRING ViR 9 (Haisgiegs not have to
be limited to V\(/:igggmb%tdblel S ]g%rl tegampé% %%T hengl'se(ﬂe ipsc%el%gg‘ b%yver%n garaiseclin pg%iéig(r)\ at which the
grip portion 8 IS osﬁ[oneﬁ Close 10 the vehicld 3 and a fowered position Tor article ﬁans_er to or from

an article tranSEPERRS D hared thadindadnatherirans vable body grigkialy, Fig. 2
shows a caselvalede ¢the Grép portidied s tywenéar toatier omste theositiasi fo nidégifaisédposition on.
one side of thenffgkie: @i AsaR NI IR AR RGP daised Ham Kirieveseaaaition to the
raised posmo%}?enr Qleoxcftg]oer{tﬁi)(iiFi"n%ltpnea{ilglrjlrgagggzosr}this determination.

[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 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 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 means to issue operation command
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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 statign 10 by rajsing and lowering the grip portion 8 between. the raised
position and tHEIRARAEGT FEBEHabIAH The YRR USEGoPRY TALREREI%SAH EBredbAding to a
transfer targetenéiorpichapiiony tererphaalityfof giacioikting [e0291 into The viinided3ne@donfigured to
include a traveshiitsh pontiarhidhwitieh Hhavels e rbdb trayiisaibe, eyl speasticda stRparkprtion 12

suspended ang sURRQLIES %yses tB?‘E_ﬁla ﬂi?aﬁﬁ igpn}(}vg f@l;g&tegrticle support portion 1.2 is located

below the travi(#]@ié . own in Fig, 3, the travel drive portion 11 includes a pair of driven
wheels 14 whi driven and rotated by a drive motor 13 and. each of which rolls on an upper
surface of correspondWifbradt eopligwiataiiportioathed, because dfaimot glielipelywrsistks 15 which
can rotate freelly andiviticharehipaeacthdtmaigediacesehtheipaie obiad pektighshipitithat face

eatch other. ANe i Yehigle s CONGNRONIAYS] Wi > GUIEALDAIDS Lo FlJ b d; y vitue of the
fact that the drlverhwheelﬁ%]%ﬁr are rotaid by the drive motor 13 and the guiding wheels 15 are in

contact with affAGBREBYIRISXFPEail portions 2a, 21). [0030] The article support portion 12
includes rotatd8@2dlums 17 which spool wires 9 and which are rotated by a vertical movement motor
16, and a gripportion 3:stispentirdianchsuipbeadthidheanwiies Ofakiietghip padidascineittes a gripper
19 which can b Suiiched B 2.9TIRPehMAIRTA B ARNESR A AIIRY RO InaDich Rrarticle 6 is
gripped, and aaglg release attitude |3 W %r'] theggg)érs]%ﬁeleas . And the oéj?;a%e dryms 17 are
Fotated by the “ULFTIA RNLMARAHIEIP L8 B TALECA- NGt PREPIABBHE AR S ificts 6
gripped therebigihsirthehatidie sntegnpmuativn hevpmeptadytor the xailble 6 is released by switching
of the gripper 19 by thingiddptibn)atay 48] [@@2dferably 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
[0025]
Fig. 1is 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,
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
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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 comgijter which manages or controls operations of the plurality of

vehicles 3 oveldHBt¥itracraiansaiaid e ranord cahedRsttagdLontroller having travel control
means 22 (see Fig, 4Fihighscoflivelshratsing shams vehieiti @bagsbeon uparatibmenmimand

information frogactid dactityimhasrgssrsid egippditekis provided to each vehicle 3. The computer,
control means, and managing means that are described in this spedfication. belong to the

conventional technolo %d include a CPU, memary. a. co ication unit, etc. And algorithms for
performing thea%ﬁam &%@u%&%‘%&ﬂ%iﬁiﬁ\mﬁ@}ﬁd in the memory. [00aa]
Although illustta6idelis omitted, the vehicles 3 inclu.d.e various sensors such as a stop plate detection
sensor for detEting Btapddatesyihich. are installed, for example, to one side of and close to the travel.

rail 2 and which indiC%‘%?%ZE%&E@@%%B?W&”&%?&R‘%&Qi %ﬁgﬁaﬁﬁt@q&gcﬁmmte position

plate detection sensor tecting a ates which |ndicate th pgsitlo.ns (distance)

olute position p
from. a. refere?féglﬁbﬁpﬁ?%tﬂ’&mﬂﬁﬂwaéeéfﬁmﬁﬂ BeEG oL e rsPEX Y 13 BHESide of and
close to the travel rail&s shaewircoveligsdistance Setiver dotidisdenngnie drtdhoeloeludes! by the

vehicle 3. Thetiawsll gEHrel fhgaase’ dJMMNSHYT taepb sk Dbl ol flastiiny Hidevehicle 3 on
the travel pathz §35ed A JGRIRE MY YINAlD faMLIR ﬁ‘*ﬁﬁﬁMﬁtﬁ%ﬁ'&P&cm%m sensor and

on detected information from the cqvéred-distance sensor after detecting an. absolute position, and.
transmits, the ZBFr&HCFYSTRGRE iKS ‘é“fignggifbc a‘f?ﬁfﬁ%ﬁ%%tf‘ﬂc ot iqeh e&hléﬁ Fa carriage

number whichcedingérasepoidimmitynhenhethctentrered thopiditgtism alaekthe tsare facility
management gashp@er ThaviEpiess pamhimsnidationyiich@884¥ehicleheFagtity maraghkment computer

manages or cogirols,the pReratians,afiih.e plurality ofvelicles 3uhile MANAYIAY SRskshirent position

of a plurality of vehicles 3 hased on‘the current positjon_information.from each travel control means 22
and the carriagE%iaeRBACETLISH ?ﬁﬂﬁﬂ(@r‘ﬁefﬂ’é‘gg@ﬂ’ rhﬁ?\ g % &S %Egﬁﬂ?ﬁﬂsed to select

one vehicle 3 foptaatahtporting e khiedmimeion rpthedmdverihroakis aridecsHeaskate a
transport commanidnasf aperpiidn:agnpaind. infedneatibrof thwhielt gfisianatid ithspeified as a
transport origig.and 8 siaign P wasraaietifrai apsatidenaton. fammheRiiiyof stations

1.0, for transporting an, agticle 6 from the. statipn 10 specified. as, the fransport origin jo the station 10
specified as tt%qpegﬁgﬁ%rfaﬁégf%a%nf %@ oiéﬁeath%o gﬁ’ér %rorﬁﬁ?ﬂ‘ﬂg t%efﬁé‘%%ffe%‘ittec’ﬁ vehicle S.
Thus, the traverbstgétsradngie vehinles dhidie @nieci¢dcsivicanprotiaasheleTEndmang controls the
travel of the vehiclsl Gridicpusaiticldravaldesthe sidiarhiRsptafidd &sfiredhpispriietigin based on

the detected ipfprmati gymégﬁélgfiﬁld%qq%p@a@&@g carriage controller controls the vertical
movement Opﬁ@%ﬂ of the grip portion 8 and the switching operation of the grip portion 8 to receive an
t

article 6 from ion 10 specified as the transport origin. Thereafter, the travel control means 22

controls the traveling 88 tsloveniald B8 .dhystehiiap Brtor FER RORIEPR® Speicii sy e B transport
destination, basetgiptherdeteriedsinindwdiion fairbthamvacidwvs:3trdbyrsWisidtliberalticle $ is delivered,

to th.e station 10, speciie, anthe AR RAGASSERANAN MBYEE thy euiipk Pudbecapirgagontroller.
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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[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 othelisediessHantpe Hitchanpidsor ?géilﬁﬁliﬁeaccordance with the present invention
includes mandgogmeans 24 which manages or controls operations of a plurality of vehicles 3 at the

merging portion 23 anghwhighiis pravidsshseparately ram e MslibHRaRAcRMERLEPHANter, as
shown in Fig. 4. Noaei In O{dir t§ tran(ﬂ%r mfortmatliB betweegithtmarégg}ngﬂ@eaglser and the
travel control Medne 2% 8athehi 1eA§, acgﬁﬁﬁlu]f%a |oﬁsré)|€%y Svice 28 Brow ed Which

communicatey hielessRriirles Gdninbiebrarpirfeienisedice oS winidh berresiamadisya movable
body c_ommunihatm_id}evinm):_erfseadj aﬁ&mrﬂut‘aléﬁyt_mfﬁ@i@h_ﬁ:& B betmhsaﬁgtpgmhiehrﬂle4 iss_ues_
operation comypandtinfarmationdeseaaihef fae:p 'yttt yahycias tuonohrsiraless communication
between the com UI‘II]_C&UO relgé/ device 266 and the vehl le C%gnnillt |cat!onag?wg Z%CTQe travel
Control mean$ 1(;))Ir"owdclesd O 8ach'or ¢ Iérpiﬁ?gll ‘f/no VBhiCIEE S Ontroid Ve Xg ofthe vehicle 3
based on the @E@‘Fﬁ‘ﬁﬁ%scémmand information from the managing means 24 and received by the
vehicle communicatiofloevidel @b . Airdcadnfi guiteel iehiateris dtenglitig itrdvelfiratir@engithgthath 27
extending frong,the B s Rt 4 1R AReIMS ISP AR 08! 381 $6 $RAKLIBRIGING RalNe28 extending
from the secorgdar fpath ito Eh .mergin Qortlon 23 %the os%—mer in %\Ih 2§9 which contains the
. - to om the's ?1011 g alsing and lowerin h92§1qt%§(z% o1} bettween .
merging portion 23 subsequent to merging a merging portion 23, ravel control means 22 is

configured to &R BPSHIOBSa; HesRd RrakampE i asdicleRistarptfidfoRmation such
as a carriage stopbpositiinh carridentiflitize teekickepisfhe cargatustesiton 16laymievicdl®6 by means
of the vehicle gampamspication#ewiae 25. [0037] [Communication relay device] It is not that only one
communicatioLb e%gy device 26 is installed or provided, at the merging portion 23 but that a separate
communication rélay device 26 i.s provided to and. for each of the first merging path 27 extending from

the primary path 4 to 'twéeiNéFﬁﬁ%‘?g%‘éﬁﬁﬂﬁgy?ﬂ%%éﬁm%@ﬁfﬁ*bgﬁvég’%ﬁd}ﬁﬁm the
secondary patixasedls the the g boatio?y 28 dand ahegdostnpengipgypath BB susjeniteludes the merging
portion 23 andsgxiRpasialietiae FResga @l HasthrroindBRHEION 43t Abp@taishire 12
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, 2b.
[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
grip portion 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
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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 i3 F6HedEe TRIUERY Bt0Ea tdefeerri st onetherisatiiham gniv movsienshemndiaape and a flat
plate shaped engédeseqtidppadc Heatlgrnadtenaniticatiogeppbieshiegierpingsexgendadn the
direction of itsJRickp@Ss QYRIA NG SRR RUHRACS RS IH 461D HONYe BEAPSAtIF fhmension in the

width directionldﬁlégﬁ; is perpendicular to its lohgitudinal direction is substantially less than its total
length in the Iongitudinal direction. And the total length is preferably equal to or greater than twice or

i
more preferably five tFAESHESVRERPCVRESIOHOLE, i Brprtedsimpee vebirle thatchasindssion
thickness) in thedhidkhese elite ctlon pdiichisradrpendicniaty Rith Kleclangiiglioatdirgciion and the

width directionjs, sd@stantplless thapine widd .ﬁngryaql?gﬁtt%%Q@ag%ggthghtozogogreater than

twice the thick di I [ 1o or. ' the thick A
doseriood i CRTATALTol S SRLBL ARG o0 BRSO G S Mo AR onar

directions, for§RNETaERANRINR RRVEE HESraV Aol HOnTtha sl ararEnfidreBeldothianidion along the
surface, and algptits: powerrvikhdhetadiessinisatiphieehablehearehizleng. thectiaktaéls direction being

formed over tRg.eRYEs > uhiBee Raideniallye 33 536:0MPMMEAHA APLCel WBRTIEAMmMpicating via

wireless signal, t cc%m(ﬁunlcation is performed based o%higtandard telecommunications protocol

etween the pair of rai 1 . :
al'to a. coanS wireless %{It fﬁ’(ﬁ The antenna portion 30 includes a

(IEFE802.11a§r? N
conductor por QQ? which is a mesh-shaped conductor, a dielectric portion 235 which is a
sheet-shaped dielectV€ithndegaahdocthe poateh 36 sthibigussdishadt-sildpked &ralfatdlity

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 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.

[0033]

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 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
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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 ghsdidiectrisidtmstarndharisigpubteithcasuneandt esiiomn tidoragdioncyabdnd. or range
used for signatiraneseissionifibetioadngiepainicabdiiyathatcis-appeoximabely whishl tarthias of the air,

and the transnygsion, SRERA AT HE GI8RIRMANEIeMaYRS M8 'Sesailal et {idg A, hat is,
because the s;/%g%i of the %Iectro%%% etlc.wezves, which are an example of a wireless signal, is

determined b ottt ore TE PR P B R M ctric constant, the speed of the

eIectromagnetE@Qﬁé]/es that propagate within the sheet-shaped dielectric poilion having the dielectric
constant that is greatéFibarfdtiditof thenacpntbiite ovaghnetic peimeakility dhatimapiyoxieately equal to

tha.t of the air i less shan thfSpred Ik iRe RIFABAIRAN NS bk PEORAGAIE ARG A IN
Signals GorrecBbAIEE) B dPEELEE GAPSFE ABgARRI S ARE CBAECTERANE 3L hd when th
signals corres e Wi i p ' , when the
antenna portidhg0 trarehsna e sleanoAmhgnetbavaraingyadantificai axinfprasione eeless signal,
to the front of theikbeatshaped cheleciripiition dmivgintie toagedic JialdveaialéeBiddheabottom, the
e'ectfomagnetéfaf}%%%ﬁ&g%ﬂ%ﬁsﬁtﬁﬁfm?fg%ﬂﬁey%%iﬁéwmda%'x&E&fem@9 surface of

the sheet-shaged lectric portion 35. This Js called an ed;/an scerg. wave. The evang@cent wave

attenuates expd %?R?&ﬁy‘fﬁﬁﬁjeaa e8fio pet 8Haﬁ8ﬁ1§l’% Hé | Pﬂfelgﬁ’% 9ghaaﬁ GRlectric
portion 85, andhdssigirftiaef a8 crotrrpras MIgR forthet sbatdpn id Hriximrrgiitsthas@face. [0042]
To describe intranip oettaibsaltatigh fivee idetrpmagigticfesatisnt arls it eddasetshgetrshaped _
dielectric portigp: 355 eRaaaie Within theoshretmhepe ddielactinRosinRSR hbe-digiegions, i.e. in
concentric cwcles@?e electarlorpaaglnetlg vr\%/f:lvgs Iq;rak to tq%surfac%éhrlgu%h thletogenlr%ﬁg g of the
mesh-shaped wn u%goarlspor |oﬁ Zf%‘hrtl ﬁ? 13?) ISBaEb%\i S ufikg Gl ?\?8, S teteigs) [ %netic waves
are damped ek rietnrang inelrelaiciidmperpedaryaheesirr rorhet the ¢heke-3vhide dielectric
portion 36, anszhichsignéicadtthte ttrommpgrietadfieiohi Jaimelt ekeaphirelpod xiraitehicthe3 durface.
Therefore, the.aaleniaPErion 30 HASRIS NG g5 2ignals ihdreigepsianaldiediops, and forms a

wireless-communication,enabled area along the surface, .
e R S O T or i & 10n r1)590m e 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 the
station 10 specified as the transport destination under the control of the
carriage controller.

[0035]

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 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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[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 Betieteastipisompoagsnorcontiel \axsitasionat of Ibeatishislas facatethébadtéhma portion 30.

As such, wireleshichmpricelionds petfeipeihbetiveencipengopoptivliZBiahilel ayevevitie 26 and the

30 and the Vel e B T 4.
e, , s Vi : shown in Fig. 4,

the relay deviggﬁ%%ﬂgp@gﬁ%‘{%Brﬁ%& FHES C ié?é'%/ﬁgl?ﬁlo %\’eé%%&%‘%?g%ﬁ% |oenaﬂ%r example,

carriage identifiéambicinoanagen oinenndwalsiepasatiere ofurrper ity whicphicleshit &t & be identified)

obtained usingbgAigepoetipartzi 3adnhrehizh campnowided osepatta thly nfmmablihbofiyitdmmunication

devices 26 with i '@g@ﬂp&%&gﬁg&%i&géﬁgwﬁ{rﬁ% An antenna number) that indicates which one of
the first mergiix&g%gj 27, the second merging path 28, and the post-merging path 29 the antenna

portion 30 tha ved movable body information is provided to and to communicate the information
to the managing meahs Pulerdp sxapsie IFmanivabritees thiomaassing Bsaied Bithe antenna
portion 30 providettdodheofitsbin@rging pathf 24cheeleldy dewicommaimbadiol’ 3 aanyndotie to the
antenna porticsp30 by, 1hg-coRREAIenlRR Al FiRsMitaItba mpMable kA inrmatiaRGaHage
!dentlflcgtlon_lr%forma %]n(g ﬂ‘[d |der}t|f|catllcl)gslr)cformat(l)%g Igrb%ﬁamc%;%fﬂlten%%) {9%[”@&6}“8{1 o
information, in ?l)’(’]‘fﬁ?a VA ‘é}uﬁg humRper eta) fothe manageré means 249 rougﬁ fie communication
line 32, 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 is provided to and for each of the first merging path 27 extending

from the primary 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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[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 ¢aerEngipativegelte dewetedhtrol means 22 provided to the vehicle 3 temporarily stops
the vehicle 3 and causegheiveicle eomminitiahiopelieyideiteto PR nechiddnelgingiteaval request

information for B%‘be?ﬁﬁﬁ&ﬁa@’%@d@&&@‘é%ﬁ&%‘i‘f‘e SICHRGLRALIAR 4 O the RyiiRsapy @path 4 or the
secondary pat s movable bo n or on in dltlo 0 such |nfor?%({gc\))%\lé)aedsi he carriage

identification i tl%%:o an?% tSIE 8:%?%?%85%‘&% f s point,
since the travéV@@#ﬁﬁ@lYné‘ﬁﬁwElWﬂ/sYﬁé}btﬁremlﬂélﬁtl@ﬁréﬂ%ﬁél%ﬁ% dekieem @btefmine from this
current posmoemHim@erﬁﬁBmeﬁmiﬁ ehteted fthe ditdt ansringlpade 20a0n thedse8drwhiairgging path 28.

Also, the deteyingy E@&%R@%ﬂ%ﬁ@&%&ﬁ%%ﬂ%&ﬁ% %%%%ﬁﬁ%@o%ﬁl%tgf gggond merging

path 28, for exa ?je may be made, by allowj e vehicle communicati V|ce and the
communlcatloﬂvgél Ay 8891c8°féni‘61%°1% Ui e ith EXCH6tREr WIFéidss T s SHHén the vehicle 3
enters either th’é@#@ﬁﬁ@l’gtﬁ‘g%’ﬁh Q?%ﬁn@h’@%@étﬂﬁlmér@ng path 28, information which includes the
carriage identifagg®In information and the merging travel request information as movable body
information is fransmtiedJrapnihe travel control means 22 provided to the vehicle 3 to the managing
means 24,

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, "flat 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 (IEEE802.11a), 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 35 which is a sheet-shaped
dielectric, and a conductor portion 36 which is a sheet-shaped conductor,
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[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 information 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 petickoaxhdwhriayiing raéans sanederds theaievdtie Agééqyai nfbaslasiorPaAd
identification infemaiierp taiexampe santenich icenificadidan nfcimatienisipetvdied the trtenna
number etc.) fiipthe,yehicler 3nthe Managipgdneana s detesningdiRihes yehicls dexists in the
path to be traveégﬁ dulgllér‘lg_tr}\le m rgln trve\%’ve angl if t%re IS a V}‘?h%ﬁle 3 tthat was 1@&1}1&% tg start the
merging travel@anier Her& e RO R AT AR AT CI‘ésls?Itlg ravel dunng. Omergin Travel
con.sists of thémmethsdhsgpatrberhrbiane psstmdymy paui %ﬁéﬁﬁg@ﬁ@e kging path 27
that the vehicle&doterad, arid ohibshsdeopelmergihg-taathpiddtiond thé, post-nedwgitrghzatd29 when it is
the second mesgingPRINRS:IhAL e VANClen 8RR 0QdRctor T $BBHANBEING NHE /RS 24
determines thalhno Qst(Eer v(fhcheIBtemsts #n th%g?b;h.to ble travele&i dgﬁn%lgn%rrln% ir(l)g Brnae\le| and that
there is no veﬁcicfeets %anlsnggfsga P erging trave eearr"her, e managing means 24
determines thampidpsdryihgtarderianbbsmfe e 8'a merging travel process (step #3).
Although. the i@dfihg travel i.s determined. to be possible if it is determined that 110 other vehicle 3
exists in. th.e path to be YRYQIe I VHRGN U RIGIAG o HH] H1818:18i0nvebicie & thaldad. been

caused to starf.the merging travel earlier, the rging travel can. alsq b rmined tQ,be possible,
for example, ifﬁ??s% (ggségriﬁ%élﬁ cé: 100 sé?l\llg;\t?é% § egxrl%ét?ﬁ 3%&?1?&%3%&\?&&&1 lljl_r(?ng the
merging travefrPAREREY s M3y RN o cusechrite Aiftadd HaBsmRistResi 4 ARG SH#N 27 or the

second. mergipgrpathh?Btpethiet aive higpe & oatplgtesyita Imtrgihg tranfethdileiprearshtithe a. collision
with the vehiclg 3Hat was Gadegd tersialicthsonaisiog dpueb e arirridneseia, ihstiasaible to allow a
phirality of Vehall%?ﬁ‘ﬁz}g lrg:eggcealslrsgogﬁglyé&ne% %CP § een'g éclt%o)gloelgnetic 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 greater than that of the air and the magnetic

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

[0042]
To describe in more detail, although the electromagnetic waves
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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 @ansaytins thavidieceheritshannd diefevigeertbicneSrsenasiche Witdiak{dsd or continue
with the tempeissytistempaptitiol eftiiavelrafter 36riietng tdiménsionergimdmpeaihc2Ateidlbadesond merging
path 28, thus, grexeningd cRlISIoRReWRER E_B%lY@E{HFa%étIHQﬁ%L the op BRIAMRANROHIGHREANS 24

determines that t erging travel is not possiple if another vehicle 3 exists in th th to be traveled
o f there 15 & PSR S TR P EATReF Bt TS e 8 RO ST SEHF 8 G i the
vehicle 3 that S&atiorRREReICMETaTeg travel rdauudnisrnanentialipe vanidkes wiaesHonId be given
priority to merger{stafidtidir Herdefdraexanfple; dleveblolpaltiatluayaportioa @dmand path 4 may be
given priority tg Mgrge. Qvak e walicleis Hal toxasJa biesscandainath & Msudiayehicle whose
destination stall;\;?n 1@ IS fatrther from the meﬁl?lng 8rt£on 283 n th\% Irglvel dISrFCtIa n trilrfim ttvgg destination
station 10 of a .e%ec er§’ thgf w%g_ CAOSedt5 Start the rﬁgrngllrllld Fravéfeﬁ?ﬁ'er rﬁ-ﬁy e given priory to
merge. In this&aRensprel thepppgimpthdanmoa oselets rmmpeistier PRakledrar ocation of
the destinatiomktagahel uofdtee vehicle 3, the travel control means 22 transmits information including
station numbefpgig] which indicates the destination station 10 as movable body inibrmation to the
communication relay g%\(/i'ce 26 throgg{? tpe {'gg‘idgsé:ov%muni%ﬁtio&det\%:ﬁ 25 when the vehicle 3

n :

enters the first merggigqpﬁtﬁ%?ogp%e seco ﬁ’%ﬁ%tlrﬁaﬁvgvfansg means 24
determines thatr#RéE

mergin pa%ez.
idR @mﬁé@ﬁ-faﬁéﬁn&ém@%@ RPHAYR| T idheiBipmfo i 84Re vehicle 3
that should bectpvempnagribtio fiettgs, fiverednagihg means 24 deiormnbife slediethengnistipossible to
allow the vehiglg 3 that e beensistarminediadeiven Rsiridomengs fistidepensing on whether
the vehicle 3 tlhﬁt wag vclfélusﬁleadi 1q st rt3t§1% me&gj{lggtéavgl e%{iioer ﬁag ached the merging portion 23
(step #5). Since the Favel con rolon'?éans}ﬁrfp ovided 10 the vehicle 3 that was caused to start the
merging trave @b has transmitted the vehicle information to the communication relay device 26

through the vehicle cakmmbovcationfigvigeths, thamtnsidagifi gheearts b kpowisnBigisp dtr. the vehicle
3 that was causeehiol sl dha HerdBG HavRhGIAler FHBE 1Rl PikEiol 0 NRNEHIPIHD FRs:, 24

determines whetheg it Is possible to allgw the,vehicle 3 that had termined_to be.gjven priority to
arge fret 1 Gida s AERSRENP & ML NCISG SINBLIAR. 168N JBIRIIRE oS o B

merging portidif 2o Fiftantehrie 2opiahAl BEdheE SHTEBRUSR AL ABTSR P Phisge would not
collide -- if it ipativided ¢ thergppenittfeeaohidie S1thclkevsappanged tosti2tafithmeadiidetravel earlier.
[0053]  The priokitigeersasstwill beperfermesiitdhaanapaging Bans 24ertewnersshat priority
may be given o the V%E‘A‘%'l%r?iésé% TN /aﬁPte & By e%5%9%%&1%'5‘%15"11&{‘&%'”Se%%é% é enerates a
travel StOp commangl}or causin t. e \(eﬁlc e 3to S'[Op trave INng as operatlo% command In ormatlon,

and issues it ttPhERIAlEICOTHIRRCatirR deHEmEPghigFSharE R B e PHORBFIRE G A Control means
22 provided tdHiesehidie Sutratrstareticha3theangingdreskictadide eatsesapeniahicld 3 to stop
traveling. In afigitg), as the priority process, the managing means 24 generates a mergirg travel

command as ian Irﬁnﬁndbirg mation, and issues it to the vehicle 3 that was given priority to
merge. There ygt{w%;@gv&legggont%l r%éi{ns 22 provided to,the vehicle 8 vehicle 3 that was given priority

to merge causes the VehiIE™ s ti8 1dv ERR JRY (eiergRaihbedNnshithePBieWroeHiRle that was
caused to stardbeimier ghrgrensiledntidy, mforiftiice idox eshivllg 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 25 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
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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 corpmeatitkfbtqaoidiibitingpanmengatg tizeyahfs wptiation bermmaadirdoneatiod4and issues it
to the vehicle Jrghastransmpitiednthenmendio db @y ehpawesidnfesptianed hsrahy, thrdhavel, control.

means 22 proyj vehi th nsmitted. the metging travel r t Information keeps the
ehicle 3 flom e P L e TR e
shown. in the fOWUHRFFIRIFIG. RetRB SRR NG AT AR PY 400 SARBRS KTt Shy S AEIES exists in
the path. to bettraveievabjetheodehiti®suation wWesrciagseddm o daneinfnoneatien)seapl#1.1). If any
otf;]e_rlve;icle Iddsisdatihe Hﬁ&hni@thﬁlt@ielﬁ@mﬂpl%,”@ﬂ@ﬂﬂ!ﬂi&b@ﬁiﬁc&ﬁid&ﬂ@iﬁ&_ﬁﬁﬁﬁi&:@ath(the
vehicle 3 exists | I . I on (antenna
identification in o%ﬁ?%%%%e%mzﬁﬁ%ﬁ%gg éécj)cﬁIfé?r@rﬁga%@g%ggv%%e%lt%%g%%% e 3t(tL'ransmits the
movable body SHOTRBREAHFAHESMmunication relay device 26 by the vehicle communication device
25. Thus, the M’%ﬁbing means 24 can determine whether any other vehicle 3 exists in the path to be
traveled by thdMehigtenk ighshas caused. to start a merging travel. [0056] If the managing
means 24 determinesfigt 4 yehisle 3 piste Muthe patRIaRA Ko vElRdultRetippAthe g el stop
| C the vehic

process in which it gengrates a trave] stop command for causing the 3 o stop traveling as
operation comﬁ?&?ﬁﬂirﬁﬁ?nﬁ? n’f"ﬁﬁ@%l}’é’&%{ 1%7th£\9eﬁ? WHIEH DR BElSEY B aﬁ%\ merging
travel (step #1D9stfmmrghemapith ra8arks I2hiclerBinegstathasakolethexisey abitiehodih to be
traveled, it perfafaamattontiniedivaticlcataaesaisr-nBigbt sidasaacconiivall travehcasnimand for
causing the veficled iacoRtaySiaualing axoneation. FemBRkLIBIAATIR pithaivghigle S which
was caused to start a merging travel (step #13). In this manner, the managing imeans 24 monitors
whether a vehid&*$'&idts in the path to be traveled until it determines that the merging travel was
completed by B9d&lof the fact that the managing means 24 stops receiving the movable body
information from the VEhicl e avtvab wfahealaeslitysidrishitiesongstiieg Hecaitaeathial \eehicle has

;:omplle:ed tfa\é%l&%i‘ih@ﬁ;?&%%-m% w;jmé’i"i‘&léazx?s 9@@%%%&5&%&%%@%%8%&@“&thet ,
ravel step process o, the cantinugd travel process (ste . When a_vehicle 3 was caused to start a
merging travelsg?w?t? f#égﬁé’é}ﬂ}ﬁ% igtrﬁé?d&d@%& LheR %?aa\?eﬁﬂ%%l&/ §gcé%a§é’§1r6’ fer the path to
be traveled, fol@xahptés ahigafyamdelishicle 3 is stopped, thus preventing a collision between the
vehicles, 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
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[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] the Biscande missingond dmB8ditnsrrmnsion ety enchidodirentdiriaganstallation

locations of théleatifivasicatinifosiatidavived 2heohibeglinst embeldiraenéstridfbanatisa ciber
configurations are Igeniical %be'BEa'ﬁJH%J 'E?EﬁE%?REEH‘?meOEM the diiferentAspegiscishe
configuration will be d %cr e % nin F , in this second embodiment, each of the first
merging path ??oYf% g Pﬁe%&?ggpgt%énﬁﬁ &5%?‘1}3 %ﬂng path 29 is divided into a plurality
of divided pat ns 41. And the communication relay device 26 is individually provided to each of
the divided path portioiheid t[08Hna ging heaolay e viceinait o dye 3giisz canfiglirequistassociate the
movable body;i¥grmation qlai Hﬁﬁlb.'éiﬂg e AN AN dhianghsommuiteagan with th.e
vehicle communication de h divisi n identificatig ti (for e ple a d vision
number of thelaﬁﬁajé}ﬁ})aat%pgf%v)g tiRdt afﬁ%r\ﬁﬁ?i%i?%%% %e]a&@?& rg rin I6hS 41 the
antenna portid¥ec30.4A aﬂ?eéé@@é@%éh@oﬁb@@(ﬁd)ﬁm AfORSES pmﬁawwan @16 cBmunicate the
information, toidlae tifansging mieanstih (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 28, 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 consists
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.
[0049]
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
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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 vehisidlofomnexioatibn devitedetethénedathdbvicotheivbbitle. 33 wistkdwdhemunication.
relay device 2§ 4tanamitstiaednavablediodeintermationand, mgxeﬂvb@ibkéqnﬁﬁw&mdmfermation (for
examble, nisian BUBheyeh e dkeeraell RRdlonl o 1be FRPRBIBERNR SRIGRNe Managing
urality of divi

means 24 is c le of recogniz ne of e th portions 41, a. vehicle 3
exists in, the gag Hﬂ*n?ea}f@%’ c§n ci‘?‘ﬁeéoﬂﬁlo‘??g%?\ﬁeaﬂ i%ﬁ%le%rgvﬁx? Eﬁe?atlng entry
prohibition cormﬂqunmmhatmva)mdh prohitity entepisesitiie dhdtledhpaterodritarsh which a

vehicle 3 existsza eipaladiefoeemmangodsiblenasiafioand pisalilyodf wBRMEE thenehieles 3 even if
two or more V‘E,Qi‘élﬂ;ﬁ %@dcgfﬁ%g&{%enter each of the first merging path 27, the second merging path
28, and the pm@rgmg path 29. This makes it possible to allow a plurality of vehicles 3 to perform a
merging trave allowing the vehicles 3 to be closer together; thus, a plurality of vehicles 3 can be
allowed to perform thé\mergimpnging aticedmtpcieestle mmmﬁm Zheaperathe flow chart

shown in Fig. therginlpeparkdunachimiessephietpeiainns fdriakamplgonsoehilvwinghidlow chart in
Fig. 7 in the fl%@gfﬁg%@&f Richwheines ihe MeIGe B 10 & nRiD 0 Rediaugied by the
vehicle 3 which was caused.to merge.is.monitore If the mana ea S.24 determines that
there is a dividBE EHE PFAYRTATIREH N R IEA dggl&((‘%@eﬁ E?é"rf‘i?ﬁ%% ﬁﬂ%ﬁ?&nﬁ%ﬁﬁ)ﬁon process in
which the marragiridadebihstha gehitted éhaénﬁasapﬁ@mmwb@nmﬁgmmfmvahowm&h prohibits
entry into the giviidecaprih fpottiose4hasadipdpion mmmm@]ﬁﬁgrmati@rmefgtjsammme vehicle 2
which was cayged ig,siafhg m@&%‘@&r%‘éeh{étﬁféﬁaﬁ ﬁQgeﬁgﬁ)céééh SMEUG e
determines that here %la divided QH (ﬁgrtlon 41'in,which a vel;ﬁa;l(ié S l%é)%[for a contlnued
travel process SRR 869{’%%}180%&8 2 %Bgﬁﬁg Pn to continue
traveling as opevhtisAussninsndheferhetiorkéclhed dpidre3anhithavaherusdacis 3idrpme merging
travel (step #2@)liding with the vehicle 8 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 #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

28 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
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[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 majnfdicatiwthetolasengetisficisatipmid sasoothipiBobsiljAeforanstidnibothments] (1)

Although exargpies imvhighnihel aitigls isarsponrdachithinvateeianeenvittedbp pesest fisvention is

applied to the@éﬁxﬂg@gﬁgggya%%%fﬁ%i £ ?é%%g?%%?ﬁé fﬁgz_ty[ag %%r‘ﬁe%@&éoﬁf’qufh .e first and

second embod $ent§ descri acility 1s not limited to this and the facility
may be appli g acility having vehicles that travel on the ground. [0064] (2) Although, the first
merging path.[QOﬁﬂle second merging path 28, and the post-merging paths 29 are all divided into a
plurality of divided patli glestignsnbtingthmsecoreieddiedinant desarihbd akdveeoslytie first merging
path 27 and ”;Ea%%‘ﬁ?ﬂ@eﬁ‘%ginﬂlé’rf &8 iR PXANRIE 1AW . aqiyided 0o gdplpiality gl divided path

portions 41. What |s preferable is to have at /east ong of the first merging path 27, the, second merging
path 26, and FROHIb IRCRAG SRS Rt L RTARGPOF GO i SLREEHESE

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 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




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

that has priority over such vehicle to merge 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.
[0054]

If the merging travel is determined to be not possible in step #2, the
managing 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 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.

[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 #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 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
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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

causing the vehicle 3 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 stop 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.

[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.

[0058]
[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.

[0059]
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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 wifibl tedafirdepithmaththedsedd el oathenead sovissassdts diesnovableyherein
each. of the plbsdiity pfsrevatitm bashiesiirdudesdaveheontrabmeangdericentsollingitadl of the

movable body Hasad RGP RGIATIAM SommRN BiRHNAteR KMIlG LaRaRg ek ceived by

the movable b unication device, characterized in_that. e
P e)llru(::i%ryartrzllon Cin%ormat\llon (for example, a dgv?smn 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 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
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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 conmedtign Tiie dredindtiemisodapebleiofebinmuhisdmend nfoemiation ewikteha thenaging
moans throughaBicRIMBYRIGRIINENL ARG 3 wiehapte Bapaltionnsrasheslbairped. antenna that
' formed to be long afjchig havg Al aliehiaps pad @ lal plate abaerkipseEoRIAN A (hat forms a

communication enabled region_Qveér an entire surface of the antenna portion, whergjp. . the relay

device main bBAYHISEchYigir SIS S SRS By EBIE By RSFPRTAR G0 6Rie & _ .tﬂﬁé‘ antenna
portion, througireesssmumivhticn thithnthasgovabieehos\2dogemmitsation daioe Rvrhikiéioication
information thabindiealesimiisiaon e istnetgingpathtshbedcaddneidingadh, 4nd the

post-merging et s, ARIERAA RAUIPR.INgh EaSly oSG, RYblE RS PR SHGR TR o, and
to communicate information thus o t_alne tO’tT e mal Ing E%%ng,igggrem Ihe manasglng mean.s
S pani

is configured. fGWRAR A FEThISiCR S ER S AR i SRS i ATEIING PafT “and the
post-merging B4tideber minestbaiotheexistaindbaded patthearivoartd boashishariaiselandd the
identificat_ion iRfgematian M_'{@h@ge geggﬁmamfﬁeenelpw:d@écmmm&mdy tg_eﬁ@ﬂﬂﬁéboperat_ions _of
the pluraliy of aRIG RagiRs dabuR At ibleatspohipeli peSlRTDatiniabisgpsacterized In

that when the magva ody to wk; e travel control means is provided enters the first merging
path or the seBBHBaR%’Fg?H&B%H,g?ﬁ%'%@WBnYPOF%e %Jﬁé&v}fﬁﬁ ﬁﬁ%ﬁ/ﬁﬂfésﬁ‘f(g?/ &Hmunication

device to trandimit menging travel ﬁ@@@d%ﬁ%formation for requesting a merging travel into the merging
portion from th@digsi path or the second path to the communication relay device, wherein.

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 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 travel; thus, a plurality of vehicles 3 may be 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 the 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

30




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 thavetivieyable bodhexisoimtradfidss theserderdunhevtheanbrgthg tiaseé| or that there
is a movable hpghewhichatiaeansadiie statbadnaigighirayelleadiefothexmaniging apens is

configured o jggh %%@éneglﬁﬁa‘ﬁﬂéé?B@Imcﬁﬁ’mimchpwjﬂgt& 3 MAIRGTays! to the
(o4

movable body that transmitt request g formation as the @ﬁeratlgﬂ ggmmand

d th ing trave
information. [3138 ﬁﬁllﬂ@sﬁ%%fent {%’fﬁ ADGFREPHBI4im DEREFIRERIFREAAD “Syhen a
movable bodyeaxisthehapis peetaingngaditacP§individed intheantdnaghity weaisidedertiies that
another movapigtheay £€Kists in the path to be traveled during the merging travel of the movable body,

the managingmgﬁgg@jiﬂp@ﬁ@mmﬁrwel stop command for stopping travel as the operation
command infcxg%%gfn to the vehicle that is performing the merging travel. [41 An article transport

facility as defi claim 2, characterized in that. when. the vehicle that started a merging travel,
earlier has not reachebhheantistgirtgaporiat, faeistsanagihg meethareacloedifive imetdiied travel

request informatitielore araneyakiedaody thatdhasiyjeity jesnaigaoieiliog stovable body that
started the merging travel, the managing means is configured to issue a travel stop command for

stopping travel as the. operation command joformatjon tq the vehigle that started the merging travel
earlier and to [SS(FE™ Hﬂé)Pg?zéﬁPa%%?gESHﬁ%ﬁ%%fﬁi% %Ib%?%%\ho&jmmand information to the movable
body that has [Qﬂﬁﬁ]y 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

pat_h; is dividegd _into %@&V@Ji@@&ﬂ%@@ﬂi&@}h p_or_tions, wherein_ the cor_nmunication relay device is
individually prgwded tﬂiﬁﬁcpa%{xta?r{)nlnuz{%"f‘a%l?Mded path portions, wherein

5 Second Path (Secondary Path)

22 Travel Control Means

23 Merging Portion

24 Managing Means

25 Mobile Body Communication Device (Vehicle Communication Device)

26 Communication Relay Device

27 First Merging Path

28 Second Merging Path

29 Post-merging Path

30 Antenna Portion

31 Connection Line

32 Communication Line

33 Relay Device Main Body

S Travel Path '
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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 operatigh&®fthe 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 pipibiUng B niadRediidednalhnarion inaIch e MAyARle Aoy sts as the
operation command information to each of the plurality of movable %odles. [7] An article transport
facility as defir@&tiﬁ’%lf i ,?:ﬁg?g’&fﬁﬂﬁ in that the travel path is defined by a rail, and  the
antenna portion is arrangjedaieh hiurgibleibedigiteeherhorriyel ralbadhenantisd patbrina portion is
supported by thasfispolGindraatictis;transport facility as defined in claim 7, characterized in that the rail

is supported by a ceiling, W (EIkatiol'FelAGVANSLATY INHHAGS:HAYE LAtvR RerigR fopfigured to

travel along the rail nj};};&ee’article support portion supported by the travel drive portion sych that the
article support‘B%Yﬂ%’?eib diat‘é%?ﬁ’e‘f&%%@ﬁa ?Wﬁ%réjﬁ‘”ﬁzé theach of the pl&rah y 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, 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
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, wherein

the relay device main body is configured to associate movable body
information obtained using the antenna portion through communication
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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 PRikaiP sroNabibhedn armmiBiaties drieq ihdAemiHicatigneipfaranyior movable
bodies at leasthithadienginghartione of thedrsnnniegitgpreihy te\deeointlvictgity pedhided to each
of a first merging el thatiexiendsSragtihenfirstRein 10,/hR 151813170 RAEIQBI 3188cREFhAIErging path

that extend.s ffom,the second path 1o he margin partign, and, postmergng fath gt includes the
merging portion and exteénds’su %%q%e 0 merying at the’merging portion; wherein each said
communicatioﬁb@a‘?/edé\ﬁéb%%ﬁ%%&%ﬁf@%ﬁﬂd"b@?ﬁb‘h that is provided along the first merging path,

the second merging péite, mptheingstrerging: mafiyard thed ésecapabler bichoonmaofibatfivgtinformation
wirelessly withfhesmovahlgbagy %@Hﬁ&”iﬁ@?gif_ﬁge‘@’é‘ﬁﬁ; %ﬂ%ﬁ%‘?ﬁo@?ﬁ%@&%%@ﬁ%&whmh the
antenna portion is cgimgc&ad through a gonn ctlor% ine and vi/hl hds capable o comrau%ﬁlcatlng

. . . vablie DO existsTin asecﬁ on the moval{ e %0 1 ormattlﬁn a e - .
information wﬂfﬁ“ﬁhe manag?'ng Means through a communication line, whereln the an enna portion is a

sheet-shaped eatfsatan dnfrmatiero lirl are 1swavRdalspmetip dstgnieXimupaite shaped

cross-section andsthatctortnel apomtiwmicdtiba phatlety refgiovaebkr lsodastire surface of the antenna

portion,
[2] 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
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
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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 informarberandunesblenbifidationsisdhabtiomeviicming reaeivad g éravble Helay device
main body, to genenaigghieratiencodutand inforthatiemoahertomissals o pediienistrimand information

to at least one nfihe phigality Ahmpvakle LagiesHrauoh WitelasscamMuNGHionBejvegy the said

communication rela)é{dewce and the said mqvable bod¥ c%lngu ication dev causing the travel

control meansT5-BBRPS IR FTIBEEERS 1 1RE AV HRI 8%13§%%§%@§?§ﬁe%‘?@?3§0n command

e
information frd@a¥hk Afarfdsineneradinnrecanag py thefonaadine bedyteenieisicatibatdedice. [101 An
article transpopiénfp racihe dhasntlafgiieg iragledm 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 g g T O e e RIS PO A IS YS! 4 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

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 identification information which are received
from the relay device main body to control operations of the plurality of
movable bodies.
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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 aPhérainttiels éransinatdsetitionscefimethinistoimdlichasasiermedablthBbdy that
transmitted the mergindéravehegiueshiatorsn aiaondigthfodssvea passagmentry piohititan command
for prohibiting eatyiie ths: Rt BRI AREAiIROhR! movahieheries AR seid qraratign.command

information, and if t anaging means.determines that a movable body. exists in the path to be
traveled during;rr’tl garrﬁg%%%tr%vgf%raﬁ@??h%%rfg’]e?%Smﬁgd?g@mﬁ}.{l% it 81% fart a
merging travel@&ﬂ?é#%ﬂﬁ%%h@r%@i&@ing 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 [ieaepsrafiancanypandeininaliansld Al ARatie's (RRFRIEINA Matheg as defined in
claim 10, charactenzeﬁllgtthat 1 t e'Stﬁé’gOf ga)usm%me managing means to issue operation

ol pa RROVAD TR 15008

command information fRclides: hse ] ists that is performing a merging travel, if
the managing means HatepRipREaMATEABIHATRNEt by 2iensitmdieabdineeiva ahtlted during

the merging traed oichemovhblanibacdys pausing itheumpnagihbymiarailo issue a travel stop
command. for stopping travel as the operation command information to the vehicle that is performing

the merging trjyeh, 2] Brigle et ans /g, Method A deingd i laim 10, cfarpcterized in

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 rail, and wherein

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

[9] 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 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;

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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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 inthat ~ at least one of the
first merging pBfAtite §é‘é%r?d PREFIMT Fae Rath. thatsanglygss rieegmersttEsnedioRédshto a plurality
of divided. pathxyfentiensybdegreint. to nthegtognaturiicatiengielapdevice iwhedéiideaty seadided to each
of the I?:Utfat”rtlym{ﬁﬁ@aﬁﬁiﬁ E@I&@?%Méée{ﬁ&ude_sﬂé‘%tl r?lﬁ@ef&hﬁgﬂéﬂﬂ)ﬂq%_t{&gaﬁa %‘E‘:Miﬁﬁé&@int body to
transmit to the_ managing-means include causing,the relay device main body to associate
movable body LA Lck Sb it il L HE A 14 b CH B EER
movable bodyRYAABAILARbASRARELIRIH ermemigaRmRc BRI REAR s assbimiEa e which one of
the divided pathgueiierimtheamennzi@oitionldvatacesiled theyndeviel elbodp ddfotmatidchis provided
to, and tohcomme n&eﬁ&ﬁﬁ%mt@im i@%&bé?ﬁe&dtmshgﬁgﬂf%m?@ﬁmﬁﬁaﬁdvmm is tftﬁ step of
causing the m ns 1o issye operation comm ormation includes; causing the
managing meae o e Wk ARe o et e DR DB AE preratar el B0l i
based on. the ABVABREGERR FpmEhereih Ehh @ diorasrP RIS T i A reforhrRshaR &R Are received
from the relay dexice foaire8ddybatthp gehérdie the gherdtidrmpentnol mfbatnglice demedlon this

determination 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 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 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.

[10] 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
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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.

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 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 opefation 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 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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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.

[18] 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 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 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.

[14] An article transporting method as defined in claim 13, characterized in
that the step of cauging 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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