GOODS TRANSPORT FACILITIES AND GOODS TRANSPORT METHOD DESCRIPTION
TECHNICAL FIELD [0001] 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 pIuraI'lty of movablg
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 eyoRls hadleSPa/enipa (1937 108 IegHine: BrsfRliagaauupang niprmatiap, o each of

the plurality of movable bodies through wireless communication between the communi ation relay
device and the movable body communication device to manage operations of the plurality of
movable boddiég§@RAFAdf3Ng 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 th ﬁlfcggﬂﬁ eﬂ on the operation command information from the managing means
received b;I'EE able boa%iéommunication device. BACKGROUND ART [0002] In such an
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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 1.) [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
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through the first merging path, the movable bodies are prevented from

colliding with each other by stopping the movable body that has entered the
second merging path.
[0004]

Also, when a movable body enters the second merging path, second
path entering information which indicates that the movable body has
entered the second merging path is communicated to the managing means.
The managing means issues, as operation command information,
information obtained by putting together the second path entering
information and first entering presence information that indicates whether
the first path entering information is detected by the first merging detecting
sensor, to each of the movable bodies entering the first and second merging
paths. And the managing means continually issues this operation command
information obtained by putting together the second path entering
information and the first entering presence information until after a
predetermined amount time allowed for the movable body to complete the
merging travel has elapsed. Thus, 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




[0005] 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 managie&}m@aﬂﬂ%fﬁwm??nﬁwmlﬂfh%mfﬂﬁﬁ@r{ﬂ&l&@ﬂt&tﬁ_@é}l}ﬁ@@tﬁﬂﬁg@t&eﬁ%gorm ath
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allowing neX® B¢ aBlsthsnyar e Rye st feafiozm atiountiorarrealidwemayaie bedade body to
finish travelipgvidiranghntle@gwerging 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 @@l@ﬁ%ﬁlm&n&etermined based on the elapse of the time period that the movable
body has cOafsiateDdtremrarting, and the next vehicle is caused to start a merging travel despite the
fact that thggpgxpble body has not actually completed the merging travel, as a result of which a

isi movable bodies may occur.In addition, for example, when an_qperator yses a remote
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SUMMARY OF THE INVENTION
[Problems To Be Solved By The Invention]
[0006]

With the facility described in the above-mentioned Patent Document
1, the managing means determines if there is any movable body that has
entered the first merging path and if there is any movable body that has
entered the second merging path by receiving the detected information from
the first merging detecting sensor and the second path entering information
from a movable body. And once the managing means issues the operation
command information to cause a vehicle to perform a merging travel in
which the vehicle travels through the merging portion from the first merging
path or the second merging path, the managing means prevents a collision
between movable bodies by not allowing next movable body to merge until
after an amount of time allowed for the movable body to finish traveling
through the merging portion and to complete the merging travel has elapsed.
[0007]

However, that the movable body has completed the merging travel is
determined based solely on the elapse of the time period; thus, if the movable
body stops abnormally due to a mechanical failure etc. during the merging
travel, it is determined based on the elapse of the time period that the
movable body has completed the merging, and the next vehicle is caused to
start a merging travel despite the fact that the movable body has not
actually completed the merging travel, as a result of which a collision of the
movable bodies may occur.

In addition, for example, when an operator uses a remote control




device which can provide a travel command to a movable body to manually cause the movable body
which had stopped abnormally to travel, there are times when the movable body which had stopped
abnormally is caused to travel in the direction that is opposite from the traveling direction and to
enter the merging portion from the downstream side of the merging portion with respect to the travel
direction. In this case, the managing means cannot detect the movable body which was manually
caused to enter the merging portion, and a collision may occur with a movable body that has been
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communicdfoo8Elay device for communicating wirelessly with a movable body communication
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between th@%&ﬁ%ﬂﬁ]i@éti@\eré@@nmng 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
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
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command information from the managing means received by the movable body communication
device. With such configuration or method, if a movable body exists in any of the first merging
path, the second merging path, or the post-mergirgy path, the travel control means provided to the
movable body transmits movable body information (for example, information that identifies the
movable body) to the communication relay device by the movable body communication device. The
communication relay device can receive the movable body information from the movable body




[0013] And even if a movable body has stopped at an intermediate location from the first path or the
second path to the merging portion when the managing means is activated due to a failure or at the
beginning of an operation, the travel control means provided to the vehicle can transmit movable
body information to the communication relay device by means of the movable body communication
device. Therefore, since the managing means can receive the movable body information and the
identification information from the movable body that has stopped midway through the path, the
managing 1peens €an teeagze thatibikénovakie kady has sivhred MW Ehrauohthirlpath

without having to input into the managing means any information that indicates that a mgvable body
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entire surface of the antenna portion. And the article transporting method

comprises causing the relay device main body to associate movable body
information obtained using the antenna portion through communication
with the movable body communication device with identification information
that indicates which one of the first merging path, the second merging path,
and the post-merging path the antenna portion that received the movable
body information is provided to, and to communicate information thus
obtained to the managing means; causing the managing means to determine
which one of the first merging path, the second merging path, and the
post-merging path the movable body exists in, based on the movable body
information and the identification information which are received from the
relay device main body, to generate operation command information, and to
1ssue 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.




The article transporting method corresponding to the above, preferably comprises causing the travel
control means to generate merging travel request information for requesting a merging travel from
the first path or the second path to the merging portion when the movable body to which the travel
control means is provided enters the first merging path or the second merging path, and to transmit
the merging travel request information to the communication relay device by the movable body
communication device wherein the step of causing the managing means to issue operation
command ifgonmiation includes: when the managing means receives the merging travel request
information, if the ing;means determines that nq other movable bedy exists in the path to be
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another mayehie, s TSl 116 FRABEI0G RS OEISIRIES HRbAO-OIDET CONARIE oy exists

in the path to be traveled during the merging_t at there Is nqQ vehicle that was caused to

avel, and . :
start a merffinGHAGABRHL %%&?ﬁé’arh&hg@ét@‘r FrRating and taegtAgntaientiopossible,
and issuesitifermartjion teatblecommagih theamsyv Aie ) doycthatee hberadahedirsg mesging path or

the seconchgeigi ARG RIS USSR G PRISRIE D RM AR iR eatEmand iRmiEeL mayable
bodies to pfreventacolilsm between.the%) vaple boglﬁis. In.addition, if the man %%g eans

determines that 5%%%%?% XS B BRN iFF (PR, ARG ADTERER: ARS R 155 travel,
and that thErerging/datathe thhe weerosu seerginganatmergidg haveosaniergingermathingdithat the
merging traxevishl@bdgsékigtand issues the merging travel prohibition command to the movable
body that emtg{% 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 whEgHsioFe SiBGs GRS MatarAbcraeesninadd al the mawablaovable
body enterbdtiifidshnecsgiegqebboth the Secontbmgrging tatmdithewcbadingagtaligathbetween
the movablepHiEsdbBEGUE M Thovalllt BEGENRAIBEM AL IR AN AR Y agHly

able body exists t

accordance with the present inventjon, when a mov tis per ing_a merging

Y

or
travel, if thEMERaGh3HRIAR R INN SELRIE HBt EraTel 5B Iensol) hasmarahle hafies be traveled
during the Amdginvgravbeof thenmalaild bdylyy tise anased)ity shering imprefamibhavehfitheed to issue

a travel stqp commandiol iRtk baval A {R-PRBIALGA GBI aRhiP HRRNIAN fRdhmyghicle that
is performlpglgrée E'ne[%l%? lg?[}z;lv?}l]. | ebar |cle]a&%an§fortm meé&od corrgﬁd%o%dl g to the above,
the step of SalSitghe Thahadity e o088 e TReHeiRd s CovRmaha mR¥aEo Oﬁgéfgraa%ly
includes: Whah \ealeedogyeatiers eap s parfargihng e the fgingxeanpleif the managimg means

determinestbahanethersauprabie fiedymrsteinBherRathisy BBIE B6I§d Lhaing A ging travel of
the movab dy, causing the managing means to issye a travel stop command for stopping travel
as the ope%%#%l%%m%rﬁaw ?&o%%tiégno?gd Hﬁig v’ﬂe)ﬂfﬁgl%sth%%’islps)selrl%&gnir(l%etﬁaeth%rg(fﬂlgnﬁna%/% )
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




[0017] With such configuration or method, when a movable body is performing a merging travel, the
managing means can determine whether another movable body exists in the path to be traveled
based on whether the movable body information and identification information have been received
from another movable body. Thus, even if a movable body was manually caused to enter the path to
be traveled, for example, the managing means can recognize the entrance of another movable body
into the path to be traveled; thus, a collision between the movable bodies can be prevented by
iSSl:]ing thg ffanelﬁt@pfmm@a@?d R tﬂeer@@uai?lﬁ paey tﬂatti@epﬁs@tr t ﬂb&mﬁtrgmlﬁr_ac\r@- [2018ta]
In the embqdiment of the article transport fagility in accprdance wi piesent invention, when the
vehicle tha?%’%%e%%m%?&%% tlrsa\?eclr‘l“le{?iafﬁ%é r?ausé/ng? r%aq 1ed the rm%rg?%_ é’gﬁ}gﬁlﬁghgtfn%lnaging
means recéleEaHeIdREnf ARk crattel trraRn Vit donidwpeheayanat transmdtity to
merge overrthe abde dolyhiadyrihatikiartedlibeonenging darist thRméadgiigynesnsssprhéerably

fi diod PRt I eral information
o ?h'é?321ic%%d%%%%ﬁéﬁﬁiﬁn%ﬁﬁﬁ%%‘%iﬁ?ér%%%%ﬁ%éﬁé@% %@%ﬁ?@?&%}% as the

operation cBHFARAYEGARARGHABIHROT, TafEBate AR dhe Adem) i aingdniormaHeR article
transportindnot e covozsbda dindstottet mayﬁmﬁmmi@ﬂm@MipgﬂMﬁahs to issue
opteratiOE Cﬁ{%@é’gﬂéﬁfﬁé@ﬁé{%ﬂﬂﬁ@ﬁg§ﬁié’é%@“ﬁ1¥%&%ﬂl@ﬁ%§#§%§ rgqﬁﬁgggvgﬁgﬁﬁs:{er has
not reached,the merging poytion,.jf the managing means receiv
information'F%f)?ﬁ%ﬁﬂ%%ﬁg%ﬁ)%{éoW%%?%g?ﬁﬂ%giéotd?ﬁ%é%@e?ﬁﬁe%?a%@gbmﬁgrted the
merging travdhaatiog the hadisites thatna rmovehiedbodydiatapquradvandvaystbppirghtravel as
the 0pefatiQh@pﬁﬂﬂﬁ@ﬁé@?ﬁﬂ%@&lﬁéﬂ%@ﬂﬁ*@éﬂQéléi?dtﬁéi ﬂaai@?éﬁﬁ%&%&ﬁ!rﬁgwfﬂ%ﬂ: Lo issue
a merging I e operation command information to the moyvable body that has
priority to rr%ge%%%e&f%%]{%?& p%%é(l)t msgc &c ﬁ&;rlé%‘(f)%l Gf ThethBe ,‘éevné%r? I lt]ﬁg(r%(’%né:%ehicle that started

a merging travel eaTﬁE%?if%ﬁ@#@lﬁtﬂ@@éﬁ?’ﬁi@ﬁ&tye%ﬁ&ﬁﬁéw yorieh Y Afdeaging
means issusslike trauchstopueedtantkigédeivebiclethas gihie e smendiile thavekaathier to stop

the vehicletg@%3@58&%8&{&%@}6%@@3&9%%%L%ﬁh&m(}yabIe body that has priority to merge
[0014]

In the embodiment of the article transport facility in accordance with
the present invention, when the movable body to which the travel control
means is provided enters the first merging path or the second merging path,
the travel control means preferably causes the movable body communication
device to transmit merging travel request information for requesting a
merging travel into the merging portion from the first path or the second
path to the communication relay device, wherein when the managing means
receives the merging travel request information, if the managing means
determines that no other movable body exists in the path to be traveled
during the merging travel and that there is no movable body which was
caused to start a merging travel earlier, the managing means is preferably
‘configured to issue a merging travel command for commanding a merging
travel as the operation command information to the movable body that
transmitted the merging travel request information, and to issue a passage
entry prohibition command for prohibiting entry into the path to be traveled
to another movable body as the operation command information, wherein if
the managing means determines that a movable body exists in the path to be
traveled during the merging travel or that there is a movable body which
was caused to start a merging travel earlier, the managing means is
preferably configured to issue a merging travel prohibition command which




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 fronptodibizeging pasiion iratne tavk diecible thadytbeAasinativntetianeovablahedy that
was cause ﬁv@ﬂ&%ﬁ £@§fgg}g&£%eﬂ S@QE& d%% %@()SHI&% %lé@&t%%{;rmovable bodies can travel
whic nto [

efficiently, h cantributes to an Improveme ransporting capaci y%lflﬁ%%narticle transport facility

while preventing a fisiGABE VB BREEREh sl . wuzespondinehclembRiingbAYef the article
transport faeiktfe ialblycoodapmrisesitatimyadentiavehitontal least nneokthe fusé mergihgepath, the
second metginPally A HitcRI RGN e e patfi s iRlEaRl dyladdna apligily of divided
path portions, wherein the communjcation relay device'is preferably individually provided to each of
the pIuraIit;P&tgi\‘?ﬁjéhepﬁﬂ‘? tf%?@,‘%é?@nnﬁ%g’é}gyp@é g8 N%ﬁlpo @%Y%ﬁ%a%ﬁ%o‘migured to
associate ridvgbléhtivaivébenation] oieame dsusioy e saneersatperfiosttmenginggranhuaication with
the movablgnRodyceramuaication gevicewith eivisigmidentifisationdnionmation dhatdpdicates which
one of the dl\@(():lred fﬂ%'ﬁ p%tl%ﬁs thce I%%eunr{g a%grtlon that rﬁcel.\/ed i%e ovable b?#g Qf{)g{matlon IS
provided to, and 1o (;ommunica(fe w%ormaf_llon U3 otdihe %]ﬁ?e anaying MEARS, Wherein the
managing $REBAYISIsPdIem IS Vieh Teseito etaiemelvauhinac be tmadaging paehpoitons the
movable baskiexigisratioaseshom dhel mefeable tiedyiitkideatierhandtthe iyisieiigdantifieaion
informatio i r [ I e eyic in_hody to.cqntrol rations of the plurality
of movabltra]r }bglgé |es=gl ﬁ{g%%t%eeé{e{}é)c%gt}ger{s%%}i#ﬁa\érﬁéﬁgg%%gr)?gép?(_f)n |ﬁg og ﬁ?eg a vnél,g%flfeast one of
the first mefghSG AR StHiB X aohather gmeaRls, Rrasnexisltl Hodbnaaiiy teabs iarekdably
divided intalaphgatihe afndingiteg pedvglosimhshahalssnehie emmmovabdsdsottay hirtice iss preferably
indivicuallgigdleeha @aeyofiRealinl dideied paihearions. WiSTEIR e SlERAT fausing the
managing means to transmit to the relay devige, main body |ncludes: causing the elay#jewce main
body to asé%%?ﬁt@n%%@%%ﬁi%é&%n%ﬁ% dhtetta'pért Sﬁvl‘f‘ﬁr&?g e
communicaisratignticempvabsicihfdynesnm dnichgomdeslde withydithsivtideatfitteibriteformation
that indicatgeydiich aaedf Bgudvidedpath thorliaRIthe RBIRNNP RALLE thatysneiMasitiymmovable
body mformgtlonq Is gr%/lrde% Ct) l%q:gnto communi atgﬂgform tlgn tQus obtairr{%1 d to thﬁﬂﬁgnagmg
means, and wherein the's p o% caus%g]fheyma gglng n?ér% S %_i €u ;?;Eg 'OWC% d
informatiorPprEfdtoRoficassaid apanating reanaming idanm asigaterninid thecmanaginge divided
path portiopsethesnietabieibedythxists imdiagsd dodhesxiavalle BReypatarmsatien paddheidivision
identificatiog.i [ i V. e relay devi in bedy to generate pperation
control inf%ﬁ?gﬁagggw(%%%iz{ggg%ir%gg%zlﬁA %%ﬁgsgé 0N fgé/l}}rgt%ncg}l e hod,
because th® rfititgth JIRESIRG rbavet LA R0 FANRIBS dRmIBARasERG REARS dHOidRRIantification
informationpiemgriagireg mreduibitan detemz:nd wiethep rohibitabéerhortyiexistafol smthedivided
path portiog, whisha i Gyt ich-atsR SN el e Jisb i ging.eatyhe Segend mierding

path, and the saidé)ost-mergélng p%ths s divided. Therefore, because the managing means can
manage or&ﬁ%ﬂgﬁ AP IOFARG D IRa% P ies such that, for example, only one movable body

may be allddtblo enter a divided path portion, a collision between the movable bodies can be

prevented even if ayymbesR o IARE HOHISS Ale RIAMES B SPBILNSHRFERERAINS FPQNY the first
merging path, the seconigi1 mergtlﬂg path a({1d the ﬁost-meﬁ&;ngﬁath that is or are divided into the
e

plurality of%ﬁ%fééﬂgpa‘fﬁtpor%ns. h&fe cr)lre, OR8N B2 théRBIanIe LBtiRE i he
prevented VRsRERIS gt tHeermevestiedenizcrt eee dlshe fitgfomersing patdr ot thagecorstging

travel, thusrie:petigripatlerpig iew eleffigiatiging 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.




[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 information preferably includes causing the managing means to issue an entry prohibition

command fehphibiheoreatydiie iheagi\éi@%@d@mmlé@rﬂ%aﬂ Wﬁﬁ‘fﬁfﬁm‘f‘g@%@%\%s aShthe
operation coMf info ian to of the plurality of moyable,bodies . With suc
configurati(%n or fgnrﬁ[#g{d ,{g]ég(‘:ga%@sae‘,rel %&rﬁ%l\%%l%%oedy? gﬁ%‘t‘%‘%#’%ﬁﬁ%&iﬁpéﬁagi ion, ) %Fl_enf)nanaging
means issUédifleitehisabitaRsesinatiath aterTaRE N6l earicol bR MupReRthe
movable badiemsadderaliably gieveries. (RO2dheg trvidle mpashibknt ahtheisyticle thansport

facility in a‘iﬁ@i&@«?ﬂg%ﬁﬂ%ﬂB&nﬁ?ﬁ?&ﬁﬁté&"éﬁﬁti%vﬂbqérﬁ‘é!&&Qﬁ‘%‘t&éﬂ@f&&%ﬁ%}ﬂ?ﬁf‘ﬁ%gﬁit ail, and
i .

the antenna paqrtion is preferably arranged allcl)ng a longitudinal direction of the rail su t the
antenna po‘? %Tstﬁfpéﬁ‘éal LEIE path, and 1sSues the passage entry prohibition
command to other movable bodies to prevent a collision between the movable

bodies. In addition, if the managing means determines that another movable
body exists in the path to be traveled during the merging travel, and that
there is a vehicle that was caused to start a merging travel earlier, it
determines that the merging travel is not possible, and issues the merging
travel prohibition command to the movable body that entered the first
merging path or the second merging path to prevent a collision between the
movable bodies. |

Therefore, a collision between the movable bodies can be prevented
reliably because whether the merging travel is possible can be determined at
the time a movable body enters the first merging path or the second merging
path without allowing a collision between the movable bodies to occur.
[0016]

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




In addition, the rail is preferably supported by a ceiling, wherein the movable body preferably
includes a travel drive portion configured to travel along the rail, and the article support portion
supported by the travel drive portion such that the article support portion is located below the rail,
wherein the antenna portion is preferably located on a surface that faces the article support portion
of the rail, and wherein a vehicle side antenna portion which communicates with the antenna portion
is preferably provided to the article support portion. BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Fig. ﬁe‘ﬁ@ﬁiﬂﬁgvbem@fgmgrﬂcdeaamﬁ@qﬁéﬂﬁiém.gﬁﬂea’ﬂrig aasidgetiahoha Radtbkihe article
transport fg{.ﬂgﬁh lg{gdb:i '%ﬁﬁ%/é%ﬂ%ké’ i \/ﬁﬁg \ffoﬁ)d% as G§1e%rh|n a cfhrectlgn on%lts travel
Is] n th

path, INng a co or managln e operatlons of the hovable

rawin
bodies at tFa9¥ak Wr%ﬁqrmauﬁ@ angd ]é‘gﬁ’é‘él Seddenyargraeationibavakeansseeinatview
showing arfianteamoietionpFihlé balflolgrethat shawmopeatdtiobsdyt thesmaaagialyneans,

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. 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. 9is
a flow chart that shows operations of the managing means in accordance with the second
embodiment. BEST MODES FOR CARRYING OUT THE INVENTION [0026] [First Embodiment]
Preferred embodiments of an article transport facility in accordance with the present invention are
described next with reference to the drawings.

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, wherein the communication relay device is
preferably individually provided to each of the plurality of divided path
portions, wherein the relay device main body is preferably configured 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 managing means to transmit to the relay device main body

12




As shown in Figs. 1 and 2, this article transport facility includes travel path S that are defined by
travel rails 2 installed on the ceiling side such that they extend by way of or adjacent a plurality of
article processors 1, and two or more vehicles 3 (which correspond to the movable bodies) of the
ceiling transportation type which can travel in one direction along the travel path S. The travel path S
along which the vehicles 3 travel include a loop-shaped primary path 4 in which straight portions and
curved portions are connected together, and second paths 5 each of which merges into or joins a
straight porieihelddte qrimiany R febfierdeeiaking ofh fiesaEheosaigbiferianwibie Rsipary path 4.
And each gt hefirspaths thandiihe.aegond palia g, extena by wa of of adiacent e artcle
processors 1. In this article transport facility, an article 61s a container for storing semiconductor

substrates WA tHES RIEd ks hadsh srgureamis adABpEpVisaCTES I divdsignhidpntifingtitmrticle
processorsitfdraciticaveilratl 2rid fexecldy inhialedie thef agiindivydeéapstdf thavelord hiackets 7.

[0027]  AShAWDIR GG Shiie YRS SR IR %%G&Q%%owgia@iéﬂﬁeﬁ%%%m% ggjps an

article 6 and which can be moved vertically. Wjth the vehicle"3 standing sti| grip portion 8 can be
moved by f2BdifY %m%&%@m@’&ﬁiﬁﬂﬁég%iﬁlﬁﬁgé%t & MARSEBEREasuaBEits, for
example, carhereisethiesstay) bétwaesingaided posiiagizg Wwhicirthetgripspurtiovp8hstpmsitioned
close to theyehitled _ﬁ(ﬁx@ﬂ@ﬂ@ﬁeﬂxﬁ@&%ﬂ‘ﬁ%@fﬁﬂ@sIr@é‘é&?ﬁ%“tﬁbf@%ﬁ&i@%ﬁﬁ@%‘?r station
10 mstalledda{ea}lo&%l%g}{%%r tthttHe eh&la& In%)lgent ly, FI%. ?%sl'g)vga case where the
grip portion 8 IOWEred 10 the owereaglggj ) ?r%tf% B @%g}’%) A'5H BREVSTERP e figure,
and a caséd@prde e Gt prviahle ibedisciafromationanédthesidorsivthddensdicptisnion on the
other side ofifheniighiog: {PRBlare rdhvaiatioom GEonsiEis Ak issRRATh WaHey f&erying and

supporting ' tk i 04is previ { eive from the vehicle 3 articles 6 to which
ﬁféﬁé@ﬁ;ﬁ g()ﬁﬁ'gl tﬁ%'g{‘% %0:&1 Bé%eg qu:%lg éggermmatl n

a predetermined.process Is to be performed by the article processorc.)t, and to deliver to the vehicle 3
articles 6 t i@n the predetermined process has been performed by the article processor 1. A
station 10 is locateWinlcauekpeoafgaeatitn eachmitiwlplbeahtysef titcle phaggagorscans The

vehicle 3 is.canfigyrag o MavaONG I TSRt RYIHIRe G RArian3 98&!1%1'@83%?&“ the
raised posé{{%@,g’:\%to tr?&gfer an articlé 6 to or from the stafion 10 by raising and lowering the grip
portion 8 bENIEEHAIE A1 BN E T AR (e A LRI WHRAHRC ohidhe WS BRWat a stop
position coeraspoftiegeh divuedarathgetiotowhichriwagitiié pitwalilyidh staliorst dhe 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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[00291 The vehicle 3 is configured to include a travel drive portion 11 which travels on the travel
rail 2, and an article support portion 12 suspended and supported by the travel drive portion 11 such
that article support portion 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 raifperiicier? arefstablyabechadds othesiAg e vehiale Bdseenfis Weddaugaygl while it is
guided by t v 1372 ir fact t driven wheels 14 aye rotated by the drive
motor 13 arligg1 tt%:% gl%@#r%lg%\%ﬁee@ %‘gé%%aln?gén?géfgbltﬁlgﬁd %%la%dlg%/oth%eﬁga%rllg%(%l EJrl'?}(%ns 2a, 2b.

[00301  PPREQRR SHBih fhridroraielbrdyopsistie afurthel PRgaRHGoMMARERd and which
are rotatedimfermetioal tn@semefitheopduidigndfagripplrfiodi8suspended and supported by the
wires 9. ThgygeigJportion 8 includes a gripper 19 which can be switched by a gripper motor 18

between a gripping.attifude in which an article 6 is gripped, and a gyip relea ttitude in which the
grip is released. An {ﬁé %8&%%&%%%1% 3?&98?&1%‘5 ‘iﬁBS?fe%riE‘afF% a@ﬂ ¥ot7t86 to raise
and lower the gri pdeibp 8thriebaticartithecupippgihthenebysAsstike auntietd 1 ip yrhppidoand the
gripping of E3emakkeld @dsoigiensaevabRVEchieg, of tRINERRCH dRvRY AN EHe RRRL A YL AR J0031]

The power leg Ivin lcl,:é){hzo |rse %(I)l\fé%ed to the vehicle 3 such as to be located between the pair of rail
portions 2a D "Kilerna anpcurren iS applied to electricity supply lines 21 arranged along the travel
rail 2 to gerﬁ@%@]magnetic field. And the electric power required by the vehicle 3 is generated by a

power receiving coll2@hwithibisinegnest theldirtitls, thereipsiticRits! s sessaddessiaupplied to
e e SRS R S PSR S Hlid dcn
antenna portion is preferably arranged along a longitudinal direction of the
rail such that the antenna portion is supported by the rail.
In addition, the rail is preferably supported by a ceiling, wherein the
movable body preferably includes a travel drive portion configured to travel
along the rail, and the article support portion supported by the travel drive
portion such that the article support portion is located below the rail,
wherein the antenna portion is preferably located on a surface that faces the
article support portion of the rail, and wherein a vehicle side antenna portion
which communicates with the antenna portion is preferably provided to the

article support portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[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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With regard to the travel of the plurality of vehicles 3, a facility management computer which
manages or controls operations of the plurality of vehicles 3 over the entire travel paths S is
provided. And a carriage controller having travel control means 22 (see Fig. 4) which controls
traveling of the vehicle 3 based on operation command information from the facility management
computer is provided to each vehicle 3. The computer, control means, and managing means that are
described in this specification belong to the conventional technology, and include a CPU, memory, a
communicaeiligfiineiecirdchalgoribnehio s eyl dingodiedenttiong described in the present
specification are siqigd iy e MEMANIIRFELYow ABOUAR IS FRIIRN s omilied.(he veficles S
include various sensors such as a stop plate detection Sensor for eteg%mg g[o&gﬂaetes Wwhich are
installed, fAR&REATES bR Rieespah ¢ ®BLEIBERE travel rail 2 and which indicate a target stop
position corresponding to each station 10, an absolute position plate detection sensor for detecting

absolute pasitign RRYSHG SO D digai thaersiionsrdistarse figoareference point of the travel

path S andﬁ%@ are installed, for example, to one side of and close to the travel rail 2, and a
covered-distariCe’ sensor for detecting the distance covered by the vehicle 3. The travel control
means 22 Hldves Bkeeisneadk of the current position of the vehicle 3 on the travel path S based on

detected informatiopy iy Hie ahBeluia Aostisnaplate detectionpers es aneomasiesiag siormation
from the co%(fgﬁt%ﬁjést%gcgn%ei%%%a gif(t)er dr%t(a%tsiggfgnd abs qu%élﬁoséiion, anf tﬁ??ﬁ\its the current
position information and- carriage i _er?tiﬁcatlon i o?’ma 3 gﬂ A8 A CAiag & HUMBE Whiich can be
used to identify theAf IfeREMBhd 188- plugmié) 3f Vhifcrisle trareponty faciigeinehtdasmputer by
wireless cotpavehipatihrs elea{0024defined N faaiiiy] maagemebitomprtehsnaibagssadeontrols
the operati ' ] I [ curren ition of a plukality of
ehicies 3 B e

0
carriage id@tﬁi’fié&%ﬂrlrﬁ%ﬂ?ﬁa‘fﬁﬂcﬁesfe{ﬁh&?%‘é?ﬁﬁéﬁ%}ﬁ tothnmoredinhadied)isisdiect one
vehicle 3 fored ingntporsipgr tasiofidiypamdnghthapltralial of vekideed;iendlomgetisratavelransport
command, gs.gperatiqmeommandfaraatnsh i wiieh aitatien;tRis spaciler Axpugngport origin
and a statign 10 is specified as a transport destination from the plurality of stations 10, for
transportin%ogﬂ ﬁﬁ &% oM e ?ﬁaﬂ‘bﬁ 18 @%ﬁ%%@ H‘?ﬂﬁ%ﬁ %@iﬁ%" ROZHORS 0
specified agtheararesod Westhatoanshsetoisbpe the Sraach of whichh aret geshsteetegtedvehicle 3.
Thus, the teavel £RmQoraansoR 210 HeMelcisadhhish éeNaRIRE JrRRRRAr KOFARA coNtrols
the travel of ttI]{a S/etyflﬁllg torcn%lé%e it égﬁrzv%%tggcﬁt%ttlotﬁl speci |ﬁeg‘jsegs th%tﬁgns ort o({lgln based
on the detdcted trdrtation frofm thé various sensors, and fhé'Carmage tontidhe Co ?FSE he vertical
movement Bidratorzsenk byin porabamadiacert Shrorrtislspprecrsserae brshisrastideo receive
an article 6tirpmpbetstaidiit¥0 speeifidel@sahss transperhdiginforheteaifier, emitdvalwapirol means

22 controls e traeling:f ¥ uRllelted 19 sRussidadiaeliodin.anion daapeaiad aadne

transport destination based on the detected informa rom_the various sensaors. An & article 6 is

delivered t6RRLMALHYL 6isprtite Precasetransphachetimmiornilntias deeddnipstrling tarriage
controller. [3@3&iling Ahneghshd tparalticnd ofdhketshicles 3 on the travel path S are basically
managed qpgentrolled by the facility management computer as described above, since at a merging

o the primary pattF SRR S LR TR A EL BRI P e hETEES 3 oy
collide witheaskBrapisenif svéiokehftiesd3vahechllowebeomergeviestichtith Wethrilmanepatte Band the
secondary fRhRHBIRHNE FISORHPEFeRXS itdh be moved by feeding out or spooling
wires 9 (this does not have to be limited to wires, but belts, for example, can
be used instead) between a raised position at which the grip portion 8 is
positioned close to the vehicle 3 and a lowered position for article transfer to
or from an article transfer station 10 installed at a location lower than the
vehicle 3. |
Incidentally, Fig. 2 shows a case where the grip portion 8 is lowered
to the lowered position from the raised position on one side of the figure, and
a case where the grip portion 8 is raised from the lowered position to the
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necessary to manage or control operations of the vehicles 3 such that the vehicles 3 are allowed to
merge into the merging portion 23 while preventing a collision of vehicles 3 with each other. To this
end, the article transport facility in accordance with the present invention includes managing means
24 which manages or controls operations of a plurality of vehicles 3 at the merging portion 23 and
which is provided separately from the facility management computer, as shown in Fig. 4. [0036]

In order to transfer information between the managing means 24 and the travel control means 22 of

each vehicle, Q) SRIBMBAIGANGIL 'SRY%AQHES 2Ehis REided which communicates wirelessly with a

vehicle corrf ication device 25 (which corresponds to a movable body communication device) of
each of the gﬁl) ity of vehicles 3. The managing means 24 issues operation command information
to each of the pluraliheostetivned 8 theosihsvirtlessepnamunitationmbeforeenatioricnandication

relay devicewfpapeiibearehicieRoOBMuCERORHAYEE 25 id hadtadsicantieidReans A2 i@ vided to

each of the plurality, of vehicle contrals traveling of the yehicle 3 hased, on the.operatipn command
informationvgr%}ﬁqﬁwé r%lz;crlléa;lglsngé %Oe‘évr?lsl%h%Héer%%%%ldlb%/atﬁen{/céeﬁlscﬂg cgdg%gﬁrcgﬁglr? %leg\%ce 25. And

while the vEhfcRradlevansgsermd madte dehiypatn thecxedridin g meticlae Simaiyiphithe to the
merging pasiede28ymii e spoardsnkagingepathp @Bexientlibg frhe theickcordasygeatl 5 10 the

merging pagtion 431" i@?&gﬁéﬁfﬁ{%&@?g&?@emwﬁ%@@ gﬁﬁéer{o?lﬂ%ﬁﬁ“&“a%%i&ébseq“em

to merging at the merging portion 23, the travel control means 22 is corifigured-to transmit movable
body inforrRAi6H 8 ekample, carriage identification information such as a carriage number which
can identify the velilitie)veltivdec8mymmitaineddaydewicalabbyhadanscditng Zetvitlk the

communicgtigp feMitshAPbiA3 Thia MM BiRAHARIR!BY R Chnd tdttiSARkPaomY; 0k
communication regla ﬁéjcz%é IS t@lled oL provi at the m%lrglg% Ortl%i’l 23 hut that a separate
communicaﬁo(ﬁfr%a%l i& Olgm AN AT QN BB Si AT BPS g & theI W 858 nding
from the prittasaped nasitinmaditheJomiered D erisisacwrithntbeyirahpdend stertmetiatgafrom the
secondary gaih piritiermesgiegRations2 3o and thenRest-eFgind fationd Whighipakdgsthe

merging p(%ﬁi&)pa%?g?ggis%gg Sé ﬁgt.er the merging at the merging portion 23 with a total of three

communicagtion r evices
0029

The vehicle 3 is configured to include a travel drive portion 11 which
travels on the travel rail 2, and an article support portion 12 suspended and
supported by the travel drive portion 11 such that article support portion 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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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 32. [0038] [Antenna portion] As shown in

extend along et L B ifm%t% o et
extend alon path an ave,a sheet-shape a flat plate shaged cross-sectiop and tha
forms a cor%q"rﬁﬁ%cg S ﬁé%ﬁegrr%lafbﬁ?ﬁaﬁ&%ﬁﬂ%rf?tf‘?egapﬁ%%‘?ffﬁﬁaif KRS e entire
surface. He¥elithe @dmrelonge e awitehing ofitbasaivpettObsitthéiganormhidiorslBerpendicular
to its longit{@lr3alldirection is substantially less than its total length in the longitudinal direction. And
the total length is I | to.or gre than twi r.mgre preferahly five times jts width.
Furthermore, "flat p at% @ﬁégﬁzﬂﬁgﬁ? %‘E@%ﬁd}%ﬁ%‘%n"{? 32 %ﬁ&ﬁ@é&%ﬁ% tﬁ%(:?h%ﬁrigsbsedirection
which is pelpftaturstiesBiHhse RHgitkiFrildresionsafdthdbwiddienrading iswupstansally less
than the widfipl#dd theebeicttiiéstpraiesphyy kneal 20 cirgrenied thivhiyvidestheahitkpeissame is more
preferably gehigrieLAEARINANIMRIM e sD 0 SRz e Allpalow. the antenna
| di ons, forms a

portion 30 transmltsiﬁ/g; ess signals in fwo dimension rectl communication enabled
area Whichggrted:ﬁﬂﬁ

ViirBRES T SRtHtMEafBH A8nY ke Kurdasastiodplts Huiwerthh the
communic&fiesteinablavearés atorigatlesslivksasplitice diothiseirehioln8d neidinet elgire kerface.
Incidentally]agt e SPBUpPRICAIRA RO LWhSH-cUNmLicating Vi wiTeless-Aignal @?1%8
communlceg{,%q(g%ﬁ%q%ge%ggscid on.the rtgﬂdar .toele(é)%nn unications protocol (IEEE802.11a),
identical to'a cOMmMmon wireless L Rl.pﬁ% ] PPAG Y ortion 30 includes a conductor portion
34 which i h-shaped conductor, a dielectric portion 35 which is a sheet-shaped dielectric, and
a conductor portiofaehviigh isl atshetes-shapsid GOBEL GEr MHHEHLIeRIdI0s MPofanBgnother in
that order. - | tor portion 37, or 38 which consists of an insulator. is provided
on the outeé‘%%ﬁ?g_%%ﬁ%&%%%h@&%%ﬁ%n§3a%sr Sheoniale bustipRcof e pintshiy
sheet-shaﬁgdv(%ﬂa o FreBrtBe. atagchakelapathsaDdridiaudedoried ® RavEagsheet shape
as a wholecmittrdile shbevatapaciindulaintpdrtianA% the niesh-Higped) cornduhiodpniida 34, the
sheet-shansdgleetee e dom i WBaePbANARGd GoRGIE ARE BN AR ANGNG ShGgl;shaped

n top d [

insulator p rticin 38 being laminated and laid o fdone anather in that order and bonded to each
1ty management computer 1s provided to each vehicle 3. The computer,

other. [0048%
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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As the sheet-shaped dielectric portion 35, dielectric material is used that has the dielectric constant
that is greater than that of the air in the frequency band or range used for signal transmission, the
magnetic permeability that is approximately equal to that of the air, and the transmission speed of
the electromagnetic waves that is less than that in the air. That is, because the speed of the
electromagnetic waves, which are an example of a wireless signal, is determined by the product of
the magnetic permeability and the dielectric constant, the speed of the electromagnetic waves that

propagate wiiRinihe paasishanatdelasiiaRorisR naviaglbe ielfekc cansinnlihaldngreater
than that of the .air an netic permeabilit t is approximatel uaI to that of the air is less
than the speelalgigff‘lé &%@ﬁnﬁ% éﬁg((%?e%ofﬁ%uﬁ B’ggaa Fﬁlfh%eaﬂx?ﬁ ?@Jlﬁ & Spenings 39
are formed Wafdonslmtinsbe omliugl@tcﬂap@ngaﬂ@@{@mhqy of Whmi@lg'habstb@rf@sﬂﬁmmg to the
wireless sighahake ailicebiiipugh he woarlesissnintidieashwegn the antenna portion 30

transmits t tromagnetic 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 electromagnetlc
field resulting from THheel&eibittagRARABaRaNE 6Py BIGRAES B 5 UrPABETOIThthe

sheet- shapepbdiﬂiimisi@faﬂféQihﬁ&lilibrlSﬁs'@hilﬂdsai’l\&hﬂeeﬁaﬁm;gi@g/@a&h@Lﬁ\t@ﬁe%ﬁmmve

attenuates@moaﬁnrﬁmmﬁi@gw REBEACHEL ISV 310 SRS ?oqﬁgrgu ectri

portion 35, and no S|gﬂ?80an lectromagnetic field |sforme pt IN proximity to, t rface.
[0042] To &?P%]P:ﬁ&ggﬁ’fﬁ SaipRsHiaRticatonHHoRmateR

sheet-shap@l@@emmpgemarf%qompa}garewmmﬂgemde%smipeﬁ Memhmclmrﬁofa)ﬂ&m two

dimensionsrhgs ﬁb %ﬁf&gﬁ HSIR S SIS R B INREN d‘.t’%@ﬁdf&kéoéhﬁ %Hf Gfeflteugh the
openings 3? of t sha d conduct ortion 34 the E’&IE at| un %hls time,

electromagné’t]:1 avecsoglr p%%l %&%rané Wﬁjﬁ% f‘8ﬂt of the
sheet-shapt@ dvekReatlisdrtrm 3513%@4@51@@1@gﬁmantiéléc@rcﬁﬁ@@ﬂmld@iela @F@ﬂrﬁ@dl @&cept in

proximity tathaspofecistheieiomefihe &h@@hﬁr@@iﬁ%ﬁ&éﬁﬁﬂﬁﬁl it9 \Aﬂé@l%@r@ﬁ@@ﬁl AH0
dlmen5|ona(,j{1qir%g %%nggforma &lmmalesésl(ﬁ% ic t'r%r}l Sengrt%l%glarea%o %su ace. [00431
And, as oppose e case w &re the e %romagne IC Waves pro aéntle |n Aeets aped main

body porno?Pg?}%?%%Saﬁh%ﬁﬁ%nw enpstinahiognand ﬁ%&?%‘?dih@e@%?@@%@rﬁ@ﬁ%%&twn 30,
electromagiieticelestesl ivéhéchdeStrarhagnetie fieltychredie cidtestecharbtrahshatiechiolthg relay

device maig, hogy 33dhroy 9l dhe SOEEINMIAG 3 controls the travel of the vehicle 3 to
cause 1t to travel to the station 10 specified as the transport origin based on
the detected information from the various sensors, and the carriage
controller controls the vertical movement operation of the grip portion 8 and
the switching operation of the grip portion 8 to receive an article 6 from the
station 10 specified as the transport origin. Thereafter, the travel control
means 22 controls the traveling of the vehicle 3 to cause it to travel to the
station 10 specified as the transport destination based on the detected
information from the various sensors. And the article 6 is delivered to 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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[0044] As shown in Fig. 3, the front side of the antenna portion 30 is, for example, pasted on the
undersurface of the rail portion 2a so that the front side faces downward to form the electromagnetic
field downwardly. And a vehicle side antenna portion 40 of the vehicle communication device 25 is
provided on the upper surface of the article support portion 12 of the vehicle 3 at a location that faces
the antenna portion 30. As such, wireless communication is performed between the communication
relay device 26 and the vehicle communication device 25 by exchanging electromagnetic waves

between tha23RAR3 ROTHMWAGARE EhYRNIUB ISR YN EHROHSRAS HQRhREk Y ivice main
body] As sh?w in F|%]14vtr g {8'%3/9963'(:9 main %(l)dly 33is c%nfgééf%%assomategthe movable
body informat |5(r31'??_0r e%lzgmp e, %arrlage; |§en1ﬁ]f'f8a Ion m%ﬁ”?ﬁg_[%?{ R . %Bﬁ‘?ﬁ% Himber with
which a vetdictelbsipBeciizntiidey obtaitbdeashptibemnteriiipenibntbe airtialsh tremsnarication with
the movablgbidity ¢anagventtaticn ﬁ@hcwﬁz%&hiﬂe@&i@i@ﬁﬂﬁﬂ%ﬁﬁmmﬂﬁmﬁ@gﬁi@mﬁ%@g\n agter?na
number) thglindicaie ' f irst i th 27.,the seco ergingpa , and the
post-mergir%1 S’?t% 9%1\%E§ ?gr%%%omég%ﬁ%%&r%%(%&?f rr%l\}g ﬁf gggv%érn%%t?gﬁﬁst%rovided to

and to comPEF§Eag RLtinBrrAdisndo THeisharagitg Hlethsenaragebkarnm, thndasdiable body
informationnsaabganeshby dhepantenaa gostian id0ipovided to the first merging path 27, the relay
device maifypagdy 33 connected to the antenna portion 30 by the connection line 31 transmits the
movable body infomati n (carriage jdentification information) ﬁnd identification information (for

example, antenna A AEHEABAY HYRTHAidam §ehEesm R R NABEIEIRY2BR1E Ahaging
means 24 threuigavigkeconimelumeatiorZfhef 32cl0 46l ¢ o g ergumeamisa tion relay device

26 is provided which communicates wirelessly with a vehicle communication
device 25 (which corresponds to a movable body communication device) of
each of the plurality of vehicles 3. The managing means 24 issues operation
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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The managing means 24 is configured to determine in which path among the first merging path 27,
the second merging path 28, and the post-merging path 29, a vehicle 3 exists based on the movable
body information and identification information which are received from a relay device main body 33
to manage or control the operations of the plurality of vehicles 3. [0047] The operations of the
plurality of vehicles 3 as they are managed or controlled by the managing means 24 is described
next with reference to the state of the vehicle 3 at the merging portion 23 as shown in Fig. 4, and to

the flow chagis A inide £ R EIgy Gevice¥Wien the vehicle enters the first merging path 27 or the
second merging paﬁﬁa travel control means 2%

éﬁ?,g?ech el cor gfrc@/ided to tge Vv i@le 3 temp%raril stops the
vehicle 3 and causes the ve_hlceie OmMmunicaten d&vi e %V%Eieﬁe% ratE ?Sinadltr% 718Huest
informationPrortiegudd ihig aimtaetetialassertrsprading pestiefiths fisst mengingpapath 4 or the
secondary p#fhtlreascBoadabiergonly HeHTES|amid Eisidlibtient o skiah inferhadion ag iR ceriage

identificatiqq.i i0 [Eg EE it e_to : unication relay device 26.At this point,
since the t?g\%g%oggt al Er:(?liaﬁans ; %%v?éﬁ t‘?rﬁa1 caurr\;el(g'rﬁ1;?'3)1(?){:':lzc]())r]1ﬂ gfl_ ﬁwnéc\?e%?é){e g?‘l’t“é%sn ete?r%ine from
this currenCFGRRBARSHEIREIAHER dhete wHiRranthe e Sins pamiD Pedthassudish ierging
path 28. Alsontieeetevminthion ofcnnet perthenvahithe @nthre ddheniinstivagigintipadil 2mdr the

second meygingrPalh 28 cSanxantie. Manhe Madsbvaloninghe yehisle sgmpyumicafion device
25 and the.cc%nmunlcatﬁ}n r%% device 26 to comn]unlc ée with each other wirelessly. Thus, when
the vehicle 3 "SRR AT ORhEIRRER & FREMTTHSAH Y HRetRE: second merging path 28, information
which incluti¥8tle carriage identification information and the merging travel request information as
movable bgawteiosmatetidalransmitted from the travel control means 22 provided to the vehicle 3 to
the managing means 24. [0048] .. _ When anaging means 24 receives the merging,travel
request informationg %hseﬁ%gva%alta]ir? ] S’eé]inas Eﬁﬁl‘ ?e%%%er%?g \Bﬂrgﬂw& ﬁ i T #ng% g:%‘g?ﬁ path 27 or
the second@REraRY hahisda do/bRileng enasda peendsalpraddioaatic andrtiaravel request
informatioraantébe- idemiicatid ndndanapiid fahexad pleossierpridentificatian iRfenation,
including the antenn bet £t own in Fi n.the merging travel request
information is receivgg? 1#;% mang%gzlinl%ég?\%%% %%Eﬁ%ﬁgs%v%\gﬁrgﬁﬁ%érﬁgﬂ%Sflt}%%ré % the
vehicle 3 isPﬁSgstiBf’ee(gféf?#ﬁl,n#Qf?' ere, 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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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 #ikiéksaeNaiiy Mathop’ seibeRpthaieiainghRpthrddWhendt is frrdistmssding path 27
that the veriicé%f’é%r}tero% ang),ff(gh@%x ev%?# meg%insgspa{h 28 andlt@e post-mer&;ir&g ;I)la%ﬁ 29 when it
is the secofid mergin pa%ﬁlb hat the vehicle 3 entered ﬁ)‘bi@fu AW9F ePianaging esns 24
determinesARERINIBERE? 0éfifetcIBeshisthapedecpatinas Beppatior 34w erd hecbgiely 389el and that
there is no yetirleBdbashgsedatsathitaiadibiomaeying savlel daslpitéhe Mpoatorgdnaeans 24
determinesgfat the,merging tr ' b for. rg g r #3).
Although the mér%iﬁm?}g\%l afls%Kégt{?){ésmlne éto%?ﬁ%i%ﬁﬁs{%%tgﬁ%gggﬁ t atdr)ltg)ggtf?]lt%\arg %/ghicle 3

exists in th@PRRo Bé-trdbeleasRrane thef G GtRrel RORHOR St nthseribieet ahandd been
caused to sleeldtizrinepgirtiptradd, eahier st trehgingl travet catoalspdréicetedfinendothe possible,

for exampleyt i isigierminedittal IRANA! wehislen uinisindle Rath ind o iaygledediying the
merging travel. Thus, a,subsegquent vehicl :’% anb alléhwed to enter the first merging path 27 or the
second me?d} bgﬁﬁ%ﬁ%%%%ﬁ%ﬁ%@;% %ﬁb‘f tc fiferging travel while preventing a collision
with the ve 4@ that was caused to start the merging travel earlier; therefore, it is possible to allow
a plurality of vehiclgs 3%e BlrseR Hnpeth isrdeiigRption AR WielechisliepQIGING a¥g! process,
the managipig, MEansp4 denersles & mardina ravel.command,as.opgrarion sommand fgformation
for allowing the mergin travel and 1ssues the comma_%oe?o%ﬁe veﬁlqe. which transmit ef:l merging
travel requéERINRRAYAtRANG hRY caa8Es tHesadvdPEoRtEmahciRn s sRioRe T he tHRABRRSIE 3 that
transmittedpineniealglity tretvet reguesp iofoiimatily teqaalseshelvehice 3He saar! teavdlitieand to

merge. In 3o 0 MGRALIE MEADS Ao e PTG Uoyel RIGEeshIRNAIAISS apassage

entry prohibi,tio%‘ ommand for preyenting en(t%r%FI e path to be traveled and issues it to the other

vehicle 3 td*pre the BfFEMRSHAR SPe6h RbiRAn]SEiFPIRa SRS RlES: W HER RIS #Ris causes
the travel cexanmipdecaha 20 mleasl eictoath d othae vetiintd Dyotbxtgnodudoofinhe widgtiegitemporary

interruption, @t IR ENICANY diedestinepiBthRBINRd Spdba SFCand MSiaipe Raf 48, thus,

reventing a collision pbetween the vehicles 3. [00511 : . . .
P gWaves {?lap propagate w?ttﬁ:n %he L%ee -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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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 23 in the travel

direction than fiendasihalienstation 10 05 alvalite Bithabnasncayserbi stad e Rmarqing travel

earlier maysggé%i_v né)éi(?ﬁ/ié?emelr e, In.t issgase sinﬁle the manaﬁing. means 24 needsééo manage
or keep track 0 the Tocation of this GREHS AR lsnfaft%% 0'6FHE Ve Iglel%,cﬂ?@etfé@é(f EBitror means 22
transmits itk AESremagantE: STaTes Makderthecswifige thussahdleconeninasid? sdtlom 10 as
movable besyshishapéidodadhetce pontioiBiDaueiay dbyigeopt dateseDneivehiie earununication
device 25 icle 3 the firstynerging p 7.0r-the second nergin th 28. [0052]
If the mana\e{griér%g@r%_g{r%;I %%%e@%n%ﬁest %tt e végr%izge ?Etauoj??rna%é]frmtteg]th%tﬁn%ergdlln%g%)v%I request
informatiorPRTRRAGAFIAE Sartbeshiomt Hethv sheptorhars theiglectiic marAemg dnaans b
‘determinessygiefivemit = gussibbtretitofietdd v fvinte B dheé iach heerideiig murthd tnbagiven priority
to merge finsh degeRdingyan Whelies soyallelech Mabiamaguserl i slerL e merging figvel eariir
has reached the merging portion 23 (step.#5). Since. the travel control mean;}iaz\bir vided to the
vehicle 3 t Hﬁ&@@é%’ie 6% fgﬂsthél?ﬁe ah Strﬁv@l"é%%r%%&ﬁ%‘fﬂﬁi@a R fifformation to
the commuHicagéhesiuyfaesice 26 through the vehicle communication device 25, the managing
means 24 kpgys] which path the vehicle 3 that was caused to start the merging travel earlier exists

in. Thus, the managlng maeans 24 dﬁte{{,n"gﬁg whether ﬁ |%%)ic% ;éé)l%é‘%%é%v%%éégi:gﬁg#?ﬁé had

been determined t0 Be’giv%noﬁ)r‘rl)grsl?y to merge ffr%%?f the Ve iC

merging trA¥ePa&Ata Hadhpshestrdpprd meadndodrtipertionos’ tethermatenngatwhemeen

determine@leche givgmatioriylth mdtgensdulsl bhé collidanaifpbisishos®dole dnme snwilh the

vehicle 3 t S; ingravel earki 3 The priqrity pragess will be

performed*‘;?ﬁgg“‘? 1222%%%%%%%%?5%%%%%?%%?&%%@%9% nd el BN HES tep #6)
r

As the priofft ExL® MaimARdying theane Ahserraragdianrking 3lop command for causing the

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

S:ar:eg :Ee merg?“thH %Yr%)v@&l r{&?rFiTé!eé,eQ&é%éﬁﬁ%@l«fé};@fi&h@?@ﬂéfﬁ‘?ap %‘fiﬂg{t{ Gothe ;%‘85“‘3'? 3_’tthat
started the merging travel earlier causes the vehicle, 3 to stop traveling. In addition, as the priority
process, theé(ﬁﬁﬁi%iﬁ’&sr%%%ﬂg 38 '%riaﬁf’epgiﬁ etr%’tg%ﬂ%%& 58 bpat %EB’Pﬁmand
informatiorsidadasssedovmnned, énifted thhee wiestiivermgrietity fieldedgwiihardly thedravel control
means 22 pepnidedsiadhenyehiclepbrabicla® Tatnuasinas pHhLIaHEEE gavassheyehicle 3 to

ravel caribr L L O B P R % bt BRI the
merging pathat7 8r tneasitidnkiateriiseppihie 28 nfeananpretinn wils cAssetiab, stirehesmerging
travel earliesnsiaiapipadisn i akifervedicte Bibeh hhs terphiatiivaionmelas @soviderbthata collision
between the y %ﬁh\%fe?’cBﬁ{hP&REs\{ﬁﬂ{e&J?c%%é by exchanging electromagnetic waves

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

[0045]

[Relay device main body]

As shown in Fig. 4, the relay device main body 38 is configured to
associate the movable body information (for example, carriage identification
information, including the carriage number with which a vehicle can be
identified) obtained using the antenna portion 30 through communication
with the movable body communication devices 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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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.

Therebty; tp&H&g@&&&%@m%&%@g&@&% f%lonﬁ%iﬁ&?’t@@ﬁgmgﬁ%tﬁ?eﬁﬁﬁﬂg trté;lve'
request infarmation keeps.the vehicle 3.frqm traveling, thus preventing colljsion between the
vehicles 3. 5%§amp?§né{]§§esm9ﬁﬁ et Q%Mfﬁﬁ?%}ﬁ%amﬁa%n 1B EHNEBRamonitors
whether anporéhiolS8 pristislatbe theatirstomergisigdbyhti?s viicrela ywhishorasaiaukedyto start a
merging2 Z@S'&ﬁ&@iﬁ&%@)t&hﬁ{ﬁ/ ﬁ*ﬁﬁfiﬁ%@lﬂzﬁﬁ%%?‘ gH@ &%&Bé@tﬁﬁ;}[l%‘f@'?@ﬁ%?n@lﬁﬁ%gingd )
means aws whi th the.vehicle 3 exists in based on the movable body information and the
identificatitig_crllPl ﬁnfg%%%&%%lé) %ﬁff hna [%;fenr%ﬁé:% |05$:C?nrolrarﬁgticl)n‘irb%éggﬁslgr%hél}f {,@%%9&.52% ans 22
provided toifieatidication dafumetion Huvasrmpley riserraiddeptificabmminizanationlay device
26 by the vahiblel namehunieation € evieehad.cEbIdhdnanagist feanmaLdatheetelnihe Whether
any other vg&[;flﬁ@gﬁ%ﬁ g $4th to be traveled by the vehicle 3 which was caused to start a
merging traﬁ. 0561 It the managing means 24 determines that a vehicle 3 exists in the path
to be travel 4i erforms the travel stop process in which it generates a travel stop command for
causing thd MehialgiBgarstapstaveling as operation command information, and issues it to the vehicle

3 which was causegig siathadneraingatiavel (fepkau it eNARegiRtL SRR kit HgigFines that
no vehicle 3 eXIStSé;E}%hrﬁf th to be traveleﬁjé %L&eggms a c&ntlnued travellirg ess naw ich it issues
a continued A8 R FOPTEAnEI Rt iR SRR TGE &G eRAT T LE8pdafloh ommand
informationpesthaeegink PathicBIvas cuelisdetoItaxiatmdrgivagl traneltlstepwyahlm tidmanner,

the managingoreansa4-nenideisimeatien anphieleRHaxPiEdR Wl Ralkbiode fraveled-day! it
determines(@‘gt the mer ing tr. ecl was complet%g of the fact th

irfye t.the managing means 24
stops rece|V|ngmt?u=;1‘n m%)l\llgﬁe bo y?n%%gﬁgnoﬂomn%éi véey?ﬁc?g %r%tﬁ?c Svﬁaé&%@sgaafg%&gé’r a
merging treXRd1sl%adse the vehicle has completed traveling in the post-merging path 29, and the
managing €73 24 performs either the travel stop process or the continued travel process (step

#14). When a vehi t i ISP | rging travel,
even if a vehicle ?ﬁlg (é:%% %eg@qgge%fgﬁﬁ’lgﬁ?@egg% 2‘%“?’0??%@% Fe%@ra%%%@%%gvehicle 3
is stopped,%&g‘gg@\‘i?’ﬁ'iﬁ [ oMER R BERRER af’el\?éiﬁéfé%?‘fd%e?}t withrrirercamEn g means
24 stops thetathidlé18 whiticle @sataibseoh tosiiagt pontérgi 2§ tavbbbecindtig velhint td ¢kists in the
path to be ayeladh e anaag nggps24 can allow the vehicle 3 to complete traveling though the
post-merging path 29 b nerating,and issuing operation command information for causipg the
vehicle 3 to complﬁﬁ?év%%g%ﬁbéa}ﬁh%@ﬁ%saﬁe%ﬁ%gIBﬁfﬁ]%tB?ﬁlg %ﬁiﬁe%‘ﬁ/rﬁ%ﬂ) ists in the
path to be margiBts Inabls Bfanthe, thevelanagingl neaan 22henaiedednitee shhavebiokhidle 3 exists

in the path fenbgd¥avaiedtapd fies fsHisIg aaidinyeskl auel RIRKIS TéenhiMeRielerS Jehiel was

caused to I8 Qéog%%é%g%h%@g{gggrgg& IJi'equest 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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[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 theedivided Pathaitiens 4th [859]n formlieorelaviteNic MR Po:3345 Gapfigured to
associate trilgergﬁ bleiok%loq%fnlfglrg%%ignagat%lﬂgd usin the anteRna §>ortlon thI’Olil h _
communication wi Flathe Vel icle communication devic 8 v‘\;/tfﬁ'lva S H%‘éﬁ i offhation (for
example, alBRVEBH Redldnspimation & Bamspaitted) framinbrdrsyolientanb wearsdded path

portions 41pthevaddriaherionde Hes theeaived dhmmavabie bady information is provided to and to
communic é{g 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 mova%%&?%%ﬁ%ﬁﬁ%aﬁ’&% dididieseiventihasparsipe taavel FeaBgample,
division numifermétierditiie dyppathgingiand aasededfronetignelayvikyibe miaidsbtigy 82stand to
generate the Retalion GPBManYHRIQENAIPIRABSH DS ST INANCD IR MABAgER O £PNrO!
OperationsI%églel&uri%“t)ée%fe\llgehsldgﬁes' Oglﬁgcl)%lg 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 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

24




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

By Goner e ot
Yy generall n roniot CO

portion 41 iﬂ%i%%l%v%ﬁgéeé? gﬁsg%%é?gﬁg’rpgo%ﬁﬁgﬁdli}ﬁfb%?aﬁg ?%fﬁ%?ﬁw § it to each of
the vehicles@dvealiorwedoioranter tiicls Braeagiagspatio Zhrar deckeosuidenfiesgingrgatd path 27,
the secondzpet@ifigdaih véhiald he-pRytstesoing RatT 2%l histeakesiloosaibimigmioy a plurality

of vehicles 3 erfor eraing frav ile allowing the,vehicles 3 1o be closer together; thus, a
plurality of S%ffﬁcé:i)igg 3%%% Eé%?l‘(’)%vé%ﬁ%oeép\gr 8?mwt%% r%gel}a‘larﬁlg \et(r)a%?létfffgcﬁlgnﬁ%ﬁ%ﬁ Ve he

operations SHEIE it Eedete cHais PRsFblg ity adlomay bel pealsimet vieislest Sntoomegfons, for

example, asmbothiyirnilitbdifeiehedst in Fig. 7 in the first embodiment in which whether the vehicle 3
exists in thepaihyto be traveled by the vehicle 3 which was caused to merge is monitored. If the
managing means 24 dme%ermines. that there is a divided path portion 41 in which a vehicle 3 exists, it

performs an entry proHRRiGHEHIREL A S HEAERS nthE ARG IREM S S R SRIRCEAERR)
prohibition nmrgmag driatednatonandcs prsrisiis ® otm ntoth éndorided patfop affiow 4k aheoperation
command ipjeralofh-3ad SReshde iR \RRiIGIE A avhicthvar sauses hslart Aamstaing dravel

(steps #21, and #22). If the managing,means 24 determines that there is no divided path portion 41
in which a Vefiele's &<t 16f ﬁﬁfﬂﬂ%ogm%e%%ﬁ\?@%@g Fﬁ%ﬁt‘??ﬁtéé%g?ﬁ?é’sgggontinued
travel commegvided ciusihg tvehislicle Fhatomamsanitiedindesmprgindrivavehanduatdrmation to

the Vehiﬁeiﬁﬂyﬂﬁﬁt\iﬂﬁt@mh ; mgt%hibwg%gémgmyﬂé%ﬁse Eﬁgkd@&%f e. In Nﬂﬁﬂ(ﬁw.\,/lehiﬁ'e 3
enters the figst merqing path 27 oithe second merging pat and even if there is a vehicle that
g it gttt s un thtb e AR R e e ST
operation IR HIGtHORSHMGRS & aHEVIHIRESRIAY AR She RatRipbeniravaled into the
divided pathmbriismdkl ivhiohtine vellielevdliakaBetdy passet thadotiayr issilgdldohorahicle 3 that
entered the, fi 13 It ' is to merge
SRl Wagrath %Z}ﬂ[:fé‘%sﬁf‘ﬁ‘.n Fsrgﬁ%g;qg%)hagﬁégsg&g;«% 1he %@Q{%?Z %@%re o

next can be allowed to enter, the first merging pa ond merging pa %

vehicle 3 tHAPHAS ggugéﬂvﬂéi?ﬁerﬁet Srﬁ’&‘@ﬁﬁfﬁ#@fé@ AemerriRfrataoRtirRue BitkRIithof vehicles

3 may be ditonpertorynergersificiontiyfdmawrhadityentering 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
23 in the travel direction than the destination station 10 of a vehicle 3 that
was caused to start the merging travel earlier may be given priory to merge.
In this case, since the managing means 24 needs to manage or keep track of
the location of the destination station 10 of the vehicle 3, the travel control
means 22 transmits information including station number, ete. which
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[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 pIuraIity of divided path

Cecond mergag et O B A1 ﬂ%wepba%@ﬁ%%?%? o s 41
second me or e
What is pre‘i‘% %I% RER () W&/@?‘%‘Y&%}%ﬁeﬁ f ﬁ% SHFOFHBICANS Véf:&é path 28,

and the posthearghey yehiglo$ ¢niged the ﬁqshmﬁqgmgimtéad%m porisacontl MEYBISERIAL
APPLICABYoHY49065]

[0052]

If the managing means 24 determines that the vehicle 3 that
transmitted the merging travel request information is the vehicle 3 that
should be given priority to merge, the managing means 24 determines
whether it is possible to allow the vehicle 3 that had been determined to be
given priority to merge first depending on whether the vehicle 3 that was
caused to start the merging travel earlier has reached the merging portion
23 (step #5). Since the travel control means 22 provided to the vehicle 3 that
was caused to start the merging travel earlier has transmitted the vehicle
information to the communication relay device 26 through the vehicle
communication device 25, the managing means 24 knows which path the
vehicle 3 that was caused to start the merging travel earlier exists in. Thus,
the managing means 24 determines whether it is possible to allow the
vehicle 3 that had been 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
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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) 5Second Path (Secondary Path)
22Travel Control Means 23Merging Portion 24Managing Means 25Mobile Body Communication
Device (Vehicle Communication Device)

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 8 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

27




26Communication Relay Device 27First Merging Path 28Second Merging Path 29Post-merging Path
30Antenna Portion 31Connection Line 32Communication Line 33Relay Device Main Body STravel
Path

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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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 wirelessly with a movable body
communication device provided to each of the plurality of movable bodies; managing means for
issuing operation command information to each of the plurality of movable bodies through wireless
communication between the communication relay device and the movable body communication
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wherein  (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 antenna portion is a sheet-shaped antenna that is formed to be long and to have a sheet-shape
and a flat plate shaped cross-section and that forms a communication enabled region over an entire
surface of the antenna portion, wherein the relay device main body is configured to associate
movable body information obtained using the antenna portion through communication with the
movable body communication device with identification information that indicates which one of the
first merging path, the second merging path, and the post-merging path the antenna portion that
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movable bo ransmitted the merging travel request infarm ,.and to issue a passage entry
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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
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when a movable body exists that is performing a merging travel, if the managing means determines
that another movable body exists in the path to be traveled during the merging travel of the
movable body, the managing means is configured to issue a travel stop command for stopping travel
as the operation command information to the vehicle that is performing the merging travel. [4] An
article transport facility as defined in claim 2, characterized in that when the vehicle that started
a merging travel earlier has not reached the merging portion, if the managing means receives the

merging tra?’&'tﬁ%ﬂgeﬁtl'”fﬁrrﬂﬁé'oé‘e@%aéﬁW&BﬁQHf’y&gﬁmpﬁ‘Bﬂ%}%ﬁﬁm%}%Veﬁxtg'@ movable
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device with division identification information that indicates which one of the divided path portions the
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[Description of the Reference Numerals and Symbols]

[0066]

3 Movable Body (Vehicle)

4 First Path (Primary Path)

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 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. [6] An article transport facility as defined in claim 5, characterized in that the managing
means is configured to issue an entry prohibition command for prohibiting entry into the divided path
portion in which the movable body exists as the operation command information to each of the
plurality of mRMakde bodies. [7] An article transport facility as defined in claim 1, characterized in that
the travel path is defined by a rail, and the antenna portion is arranged along a longitudinal
direction of the rail such that the antenna portion is supported by the rail [8] An article transport
facility as d&firda rroidietrarspestfeadéy icomariningind s et bycludéiipgt herstein  the
movable bathsinsdatiema tasslodidveartion configured to travel along the rail, and the artirile .
support portion su traveldriv rtion.such that the articlg support portion.is locate
be?or\)/v thFe)z rail, Wheﬂa‘é%ﬁ&?&iﬁ%gn%%%%bpeoﬁp@ﬁﬁg I‘E)véla{fgld%%véa 2& }Pan fhgt fglcvgsl %%r Je su pport

portion of tHEARIP TG RatdsHes:

a communication relay device for communicating wirelessly with a
movable body communication device provided to each of the plurality of
movable bodies;

managing means for issuing operation command information to each
of the plurality of movable bodies through wireless communication between
the communication relay device and the movable body communication device
to manage operations of the plurality of movable bodies at a merging portion
at which the first path and the second path merge with each other;

wherein each of the plurality of movable bodies includes travel
control means for controlling travel of the movable body based on the
operation command information from the managing means received by the
movable body communication device, 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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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
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[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
1s 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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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 thadnoyahlts RBRY udsteisbasad o therlexable hodwipfagnadeeiand the
dentfication, infarmalion wiidh aregseciyeddiom the relay devics mambofly, o gengraig operation
command information;-ard to_ISsue operation command Information to at [east one of the plurality of
movable b@fiEh tiRobgHvAreless dumpttaimensng drare efithenmaviakiridedsiaihgevice and
the said mavabladiogdyncommunicatifigudedas; issucausiagdhetpueimaniial figagtoppagntrol travel
of at least ag AAIIasMENADIS, DAL IREENNC ARsklengomB At nfaTalonlign e
managing meaps received by the mova ody communication device. [10] An article transporting
method as BEHETHT el @?E%M‘?ﬁrising: causing the travel control means to generate
merging travel request information for requesting a merging travel from the first path or the second

e e P Ain st e e e e
formation to the AN TSIay AICE B b Ao Do) EERI LB cPReditl wherein
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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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[gindiaiasele 3RASHRGE MBITIPROHRIfeRCaMRIAN B dNaRibIiPE &N (RiR the path to
be traveled to other, eovf'];:ilta)llltlaab(::dies mc’lisa%%idi opc%ra#olrlrc%n{gapsd lllréforrrll”latllcl)tr} ang |L'{B§ertimanag|ng
means determines ¥§;t a mov%blf_g _boay exis?s inihe pa‘i to'be ravefed aum%_'g HiR me g?ﬁ‘g travel or
that there iSeRBIREIdHoayobERH N s REYs et fo thardividedypathapertideniin, whichdghne
managing mearible ibedg axiwkging theyepprabibiiieneenandnichhiah tsahibitsarlinefahg travel to

the movablghady:t qﬁ{gﬁ%gﬂﬁeg eeé'nerging travel request information as the operation command
informationf.B [11] ,1Ar§1} article transpgt%ng' 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 bddy Axiststik i3 pesforhifagitityergitefinedeinitthammbrdgingcteersed detdiatines that
another movable by exisfislip4fr RaibAAheripysled duripg the n&efrging travel of the movhable
body, causing the managing means to issue a travel stop command for stppping trave] as the
ope?/ation commanrg%?f B %bofﬁ]@{}éﬁigfg%é ﬁﬁ%rﬁ%ﬂ@"r&’é} rﬁdrt?ﬁvgﬁl T’%i &n article
transportinddtlestish dbafefhreantesiampootiohdmstmiadad thathlkeaibp of causing the managing
means to issue operation command information includes:

[8] An article transport facility as defined in claim 7, characterized in that

the rail is supported by a ceiling, wherein

the movable body includes a travel drive portion configured to travel
along the rail, and the article support portion supported by the travel drive
portion such that the article support portion is located below the rail,
wherein

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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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. [13] An article
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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 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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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.

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.

[13] 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 managing means to transmit to the relay
device main body 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 183, characterized in
that the step of causing the managing means to issue operation command
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information includes:

causing the managing means to issue an entry prohibition command
for prohibiting entry into the divided path portion in which the movable body
exists as the operation command information to each of the plurality of
movable bodies.
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